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COAL AND COAL PRODUCTS 


REFER ALSO TO CITATION(S) 19854 


PROCESSING 


17652 Refinement of coal. Schilling, H.D. Brennst.-Waerme- 
Kraft; 30: No. 4, 137-140(Apr 1978). (In German). 

After some remarks on the present status of coal as a primary 
energy carrier, the documents published in 1977 in the field of coal 
utilisation are classified as follows: New coking technologies, power 
and heat generation, coal gasification and liquefaction, and new 
processes on the basis of activated carbons from coal processing. 


17653 Increase of the bulk ang | of the charging coal by 
briquetting. Flasche, K.H.; Schmauch, H. Stahl Eisen; 97: No. 26, 
1325-1327(Dec 1977). (In German). 

Some methods and experiments to increase the bulk density of 
the charging coal mixture by briquetting are discussed, and a coke 
oven battery with briquetting system for Saar coal is described. 


CARBONIZATION 
REFER ALSO TO CITATION(S) 17732, 17855 


17654 Process for the preheating of coking coals, large-scale 
experiences, economics and development tendencies. Meckel, J.F.; 
Joseph, H.G. Brennst.-Waerme-Kraft; 30: No. 7, 285-291(Jul 1978). 
(In German). 

The article shows the reasons for the required development of 
the Precarbon-process and the advantages offered by this process to 
the modern coking plant engineering, as compared to the conven- 
tional wet-coal operation, from the point-of-view of the total coking 
process. Besides some large-scale operational results of the experi- 
mental coking plant of the Versuchskokerei der Bergbauforschung 
GmbH (Test Coking Plant of the Mining Research Co.) in Essen, 
experiences and operational data of the first large-scale Precarbon 
plant at US-Stell Gary II are reproduced. - The last section reports 
on the further developments of the Precarbon process, and also 
discussed the coupling of the coal preheating process with the 
method of the dry coke cooling. 


17655 Some improvements in the design of coke oven machines. 
Guru Rao, R. (Tata Iron and Steel Co, Jamshedpur, India). 77SCO; 
25: No. 1, 7-15(Jan 1978). 

The coke over machines working in the re-built battery No. 3 
of Tisco since September, 1975 have a number of design improve- 
ments incorproated in them. This paper gives a brief description of 
some of the salient features. 


17656 British Carbonization Research Association, Graham, J.P. 
Stahl Eisen; 97: No. 25, 1275-1278(Dec 1977). (In German). 

A review is given on the investigations and research pro- 
grams of the British Carbonization Research Assocation which deal 
with the preparation of the coal used, the reaction course of coking, 
the development of the pe technology, the physical and chemi- 
cal properties of coke and with environmental problems in operating 
coking ovens and plants for side-procucts. A pilot plant to carburize 
coal is described. 


17657 Impact of pre-heating on the properties of coking blends. 
Meyer, C.; Habermehl, D.; Orywal, F.; Beck, K.G. Glueckauf- 
Forschungsh.; 38: No. 6, 231-236(Dec 1977). (In German). 


The article reports on the impact of pre-heating on the 
properties of coking blends and on the coke quality. The changes 
observed, e.g. increase of bulk density, coal size reduction, and small 
changes in the content of volatile materials and the coking properties 
could be explained. In spite od cig coking properties, there was 
no deterioration of the coke quality; indeed, in some coals preheating 
resulted in a higher abrasion resistance. 


17658 Device for cleaning up coke oven batteries. Bruns, E. (to 
Still (C.), Recklinghausen (Germany, F.R.)). German(FRG) Patent 
2,552,479/A/. 26 May 1977. 7p. (In German). 

This additional patent describes and claims a device for 
cleaning coke oven batteries. An ind lent quenching truck rail 
leading to the quenching tower is laid in front of the whole coke 
oven battery, (apart from the rail for the emission prevention hood) 
on which the quenching truck with or without emission prevention 
hood can move. The emission prevention hood has a floor which 
goes down nearly to the quenching truck rail. The quenching truck 
can be freely moved to both sides from the emission prevention 
hood, with its own drive which can be stopped, with a rope pull or 
with a locomotive. During repair and maintenance work on the 
quenching truck or hood, the cleaning of the coke can occur in the 
usual way. Thus the provision of a second emission prevention hood 
with an integrated quenching truck is superfluous. 


17659 Charger for pre-dried fine coal onto feeding cars for coking 
batteries. Knappstein, J. (to Still (C.), Recklinghausen (Germany, 
F.R.)). German(FRG) Patent 2,515,583/A/. 21 Oct 1976. I1p. (in 
German). 

A charger is described in which the predried fine coal stays 
able to flow in spite of vibration along the route to the oven ceiling. 
The formation of agglomerates and solid bridges is prevented by 
injecting inert gas into the bulk of the coal. For this purpose, gas 
inlet ducts are Fitted from below to the top on the circumference of 
the charger, and the inner ends of the pipe ducts are provided with 
gas distribution devices (e.g. nozzles). Pe gas is taken from an inert 
gas supply via annular pipes. The inert - containing coal dust 
emerging from the charger is cleaned by a filter plant. 


DESULFURIZATION AND PURIFICATION 
REFER ALSO TO CITATION(S) 18251, 18727, 18728 


17660 (FE—8969-1) High-gradient magnetic ee for re- 
moval of sulfur from coal. Final report, March 1, 1976—January 31, 
1977. Luborsky, F.E. (General Electric Co., Schenectady, NY 
(USA). Corporate Research and Development Dept.). Feb 1977. 
Contract ET-76-C-01-8969. 86p. Dep. IS, PC AOS/MF AOl. 
In this project a Pennsylvania coal from the he aie ade 
seam was thoroughly characterized physically, chemi 2 tp 
netically. The powdered coal was then subjected to L pein 
magnetic separations, as a function of magnetic field and fluid 
velocity, in both a water slurry and an air dispersion. Ash and pyritic 
sulfur reductions occurred with increasing magnetic field intensities 
and decreasing fluid velocities. The best results were obtained in 
water slurries where approximately fifty percent of the total sulfur 
and fifty percent of the ash were removed. Air dispersions produced 
insignificant results. 


17661 (IS—4576) Systematic investigation of the organosulfur 
components in coal and coal derived materials. Annual progress report, 
June 19, 1978—September 30, 1978. Squires, T.G. (Ames Lab., IA 
(USA)). Dec 1978. Contract W-7405-ENG-82. 12p. Dep. NTIS, PC 
A02/MF AOl1. 

In order to better understand the nature of coal and its 
behavior in oxydesulfurization, various organic sulfur compounds 
were exposed to the conditions (150°C, 200 psi Oz, 0.2 M aqueous 
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NazCOs, 1 hour) of the Ames oxydesulfurization process. Little or 
no reaction occurred, so it was concluded that most, if not all, 
organosulfur compounds are unreactive at these conditions. In or- 
ganic solvents containing alkyl hydroperoxides, organic sulfides 
could be oxidized to sulfones. Molybdenum carbonyl (Mo(CO)6.) acts 
as a catalyst in organic solvents but does not do so under aqueous 
conitions. Studies of the desulfonation reaction have been less suc- 
cessful so far. (LTN) 


17662 Sulfidation and regeneration of half-calcined dolomite. 
Sun, C.C.; O'Neill, E.P.; Keairns, D.L. (Westinghouse Research 
Lab., Pittsburgh, PA). Thermochim. Acta; 26: No. 1-3, 283-296(Oct 
1978). 


From 7. North American Thermal Analysis Society confer- 
ence; St. Louis, MO, USA (25 Sep 1977). 

High-temperature sulfur removal from fuel gas, such as in the 
Westinghouse fluidized bed coal gasification process, may be 
achieved using dolomite in the reaction MgO.CaCOs + HeS revers- 
ible MgO.CaS + H2O + COz (870°C desulfurization, 650°C regen- 
eration). Although the regeneration process reduces the sorbent 
requirement and solid waste handling, a major problem has been the 
difficulty in completing regeneration and the decrease in regenerabi- 
lity with sulfidation/regeneration cycles. Reactions were carried out 
in a pressurized TG system and structural information of the solid 
products was obtained employing scanning electron microscopy, 
energy dispersive analysis by X-ray, electron microprobe analysis, 
and X-ray diffraction. The morphological changes during half-calci- 
nation, sulfidation, regeneration and cyclic sulfidation/regeneration 
reactions were correlated with chemical kinetic measurements ob- 
tained from TGA. A reaction mechanism which postulates the 
migration and crystallite growth of MgO onto CaS crystals explains 
the deterioration in dolomite regenerability, and is supported by the 
kinetic TG measurements. Time at temperature and desulfurization 
temperature are the significant variables which control the regenera- 
bility of the product calcium sulfide. 9 figures, 6 tables. 


HYDROGENATION 
REFER ALSO TO CITATION(S) 17672 


GASIFICATION 
REFER ALSO TO CITATION(S) 17757, 17832, 17865, 18252, 20364 


17663 (AD-A—052658) Study of refractory material for use in a 
slagging coal gasifier. Special report October 1976—April 1977. 
Dickey, G.F. (Army Armament Research and Development Com- 
mand, Aberdeen Proving Ground, MD (USA). Chemical Systems 
Lab.). Feb 1978. 20p. (ARCSL-SR—77004). NTIS PC A02/MF 
AOl. 

The atmosphere and the slagging conditions that exist in 
slagging a fixed-bed Lurgi-type coal gasifier requires dense high- 
alumina-type refractories that are low in iron and silica. To resist the 
slags that are formed, the dense high-alumina-type refractories are 
needed to obtain a feasible life, as a result of the corrosion and 
erosion. The use of water-cooling coils to cool the refractory materi- 
al could result in a catastrophe in the event of a leak. 


17664 (CONF-780656—6) Mass flowrate measurement through 
gamma transmission-correlation processing. Porges, K.G.; Doering, 
R.W. (Argonne National Lab., IL (USA)). 1978. Contract W-31-109- 
ENG-38. llp. Dep. NTIS, PC A02/MF AO1. 

From Symposium on instrumentation and control for fossil 
demonstration; Newport Beach, CA, USA (19 Jun 1978). 

On-line mass flow measurement under environmental condi- 
tions which preclude use of conventional equipment has to rely on 
concurrent measurements of medium density and flow velocity 
fs with on-line computation of the mass flowrate from this 
information. Several types of sensors, deployed in an upstream/ 
downstream pair, appear suitable for velocity determination through 
correlation. Density measurement is at present practically limited to 
| sage transmission. An accurate density measurement must allow 
or the effect of density fluctuations, which is discussed here. The 
same effect can also be employed in a flow/no-flow meter, using 
simple processing electronics and a single sensing channel. Accuracy 
is also enhanced by using Nal(T1) scintillation channels rather than 
conventional ionization chambers. Current development work at 
Argonne National Laboratory (ANL) of scintillation detectors suit- 
able for industrial deployment is briefly described. Digital process- 
ing, display, and storage of mass flowrate requires a microprocessing 
system of high speed as well as efficient programming. To be 
effective in an industrial plant, the whole system must operate 
autonomously and track the mass flowrate from startup to full flow. 
Development of such a system has just started at ANL; as planned, 
the processor will allow deployment of a number of different sensors 
and feature several programming options to fit the special require- 
ments of a given measurement site. 
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17665 (CONF-781045—3) Status of the PEATGAS Process. 
Punwani, D.V. (Institute of Gas Technology, Chicago, IL (USA)). 
1978. Contract EX-76-C-01-2469. 29p. Dep. NTIS, PC A03/MF 
AOl. 

From 10. synthetic pipeline gas symposium; Chicago, IL, 
USA (30 Oct 1978). 

The peat gasification results obtained with Minnesota reed 
sedge peat in the laboratory-scale equipment have been reported 
previously. The PEATGAS Process concept for converting peat to 
SNG has also been presented previously. The PEATGAS reactor 
concept incorporates single-stage, short-residence-time hydrogasifi- 
cation in dilute-phase cocurrent contacting, followed by a fluidized- 
bed char gasification with steam and oxygen. After completing 
laboratory-scale hydrogasification tests, PDU-scale tests were initiat- 
ed in August 1977 with Minnesota ~ The tests with this peat are 
now essentially complete and work has been initiated with North 
Carolina peat. The primary objective of conducting PDU-scale tests 
was to determine the effects of initial scale-up from the laboratory- 
scale equipment. Therefore, the gas-solids contacting in both the 
laboratory- and PDU-scale reactors was cocurrent and in dilute 
phase. The hydrogasification PDU represents a scale-up of about 250 
times the laboratory-scale hydrogasifier. The tests in the laboratory- 
scale equipment were conducted with hydrogen and/or helium, 
whereas the tests in the PDU were conducted with hydrogen, 
steam—hydrogen, and synthesis gas. The PDU test results are in 
very good agreement with the results obtained in the laboratory- 
scale equipment. A mathematical model describing the kinetics has 
been developed for the PEATGAS Process. A complete process 
design has been prepared for a preliminary base case for producing 
250 x 10° Btu/day of SNG from the Minnesota peat (containing 50 
percent moisture content). The plant thermal efficiency of this 
process is estimated to be 67 percent. Process economics for the 
completed base-case process design as well as several modified 
designs will be evaluated. 


17666 (CONF-781045—4) HYGAS Process update. Bair, W.G. 
(Institute of Gas Technology, Chicago, IL (USA)). 1978. Contract 
EX-76-C-01-2434. 19p. Dep. NTIS, PC A02/MF AOl1. 

From 10. synthetic pipeline gas symposium; Chicago, IL, 
USA (30 Oct 1978). 

During the past year test runs and modifications at the 
HYGAS Pilot Plant have been directed toward producing additional 
— data for the design of a commercial/demonstration-scale 
plant by Procon, Inc. Nine tests with Illinois No. 6 Seam coal from 
the Peabody No. 10 mine have been completed at 900 and 500 psig 
with char conversions reaching 90%, and sinter-free gasifier condi- 
tions have been achieved at both pressure levels. Fines elutriation 
has been studied and a method of identifying fines sources is being 
developed so that higher percentages of the char fed to the reactor 
can be gasified. In addition, the steam—oxygen distributor in the 
steam—oxygen gasifier zone of the reactor has been successfully 
modified to improve the gasifier’s ability to achieve high char 
conversions under sinter-free conditions. All of these activities and 
the data obtained through them have contributed to improving the 
data base from which a successful commercial/demonstration plant 
can be designed. 


17667 (CONF-781068—3) Failure analysis in coal conversion 
systems. King, R.T. (Oak Ridge National Lab., TN (USA)). 1978. 
Contract W-7405-ENG-26. 10p. Dep. NTIS, PC A02/MF AOIl. 

From 10. SAMPE conference; Kiamesha Lake, NY, USA (17 
Oct 1978). 

Analyses of material failures in pilot plants for coal conver- 
sion to alternate fuels and advanced coal combustors are in progress. 
Examinations of parts from the main reaction vessel area involving 
the highest pressures and temperatures of a coal liquefaction plant 
are described. The probable cause of cracking of the air distributor 
plate of an atmospheric fluidized bed combustion boiler is identified. 


17668 (DOE/ET—0061/1) Coal conversion. 1977 technical 
report. (Department of Energy, Washington, DC (USA). Div. of 
Coal Conversion). Jun 1978. Contract EX-76-C-01-2297;EX-76-C- 
01-2298. 225p. Dep. NTIS, PC A10/MF AO1. 

The status and progress in US DOE's projects in coal gasifi- 
cation, liquefaction, and fluidized-bed combustion are reviewed with 
financing, flowsheets, history, progress and status of each (57 pro- 
jects). (LTN) 


17669 (FE— 1207-55) Gas generator research and development: 
BI-GAS process. 87th monthly progress report, November 1978. (Bitu- 
minous Coal Research, Inc., Monroeville, PA (USA); Phillips Petro- 
leum Co., Homer City, PA (USA)). Dec 1978. Contract EX-76-C- 
01-1207. 39p. Dep. NTIS, PC A03/MF AO1. 

Results of further bench-scale testing of catalysts BCR Lots 
No. 3766, 4120, and 4122 indicated that it should be possible to 
activate these catalysts adequately with a hydrogen-rich synthesis 
gas containing about 6 percent carbon monoxide (hydrogen/carbon 
monoxide ratio, approximately 12/1). Initial catalyst activities with 
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this procedure were quite similar to those obtained in an earlier test 
when the samples were activated using pure hydrogen. On the other 
hand, catalyst activities did not increase significantly during the test, 
indicating that higher temperatures (above 950 F) might be required 
in a PEDU test to achieve optimum catalyst activity. PEDU Test 
No. 32 was conducted over the 5-day period of November 6 to 10, 
1978, using a noble metal-promoted catalyst. The catalyst was ex- 
tremely high in both activity and methane selectivity. The only 
drawback was that the catalyst showed a tendency to cake on the 
heat transfer surfaces. The data are still being evaluated. Analytical 
and computer services continued in support of the overall program. 
Viscosity determinations continued on bituminous coal ash slag from 
the Upper Hartshorne seam from Sebastian County, Arkansas. Ashes 
have been prepared from several coals for future viscosity determi- 
nations. 


17670 (FE—2798-50) Test and evaluate the tri-gas low-Btu coal 
gasification process. Quarterly report, April—June 1978. (Bituminous 
Coal Research, Inc., Monroeville, PA (USA)). Aug 1978. Contract 
ET-78-C-01-2798. 29p. Dep. NTIS, PC A03/MF AOl. 

Nine tests conducted in the PEDU were designed to treat the 

volatiles produced during devolatilization in Stage 1 by feeding the 
Stage 1 product gas into a hot bed of char in Stage 2. There was no 
evidence of tar in the gas sampled out of Stage 2. It became evident 
during these tests that improvement is needed in the reliability of the 
level-control system for Stage 1. Several alternative systems were 
devised, and testing was begun to identify the more promising 
possibilities. 
17671 (MERC/CR—78/2) Analysis and interpretation of labo- 
ratory coal gasification simulation data. Su, F.Y.; Stamm, P.L.; 
Penner, R.C.; Engleman, V.S. (Science Applications, Inc., La Jolla, 
CA (USA)). Feb 1978. Contract EY-77-C-21-8046. 397p. Dep. 
NTIS, PC A17/MF AOl1. 

The Morgantown Energy Research Center (MERC) is con- 
ducting a combined program of field tests, laboratory experiments 
and mathematical modeling on the subject of underground coal 
gsification. An Underground Coal Conversion Simulation Labora- 
tory was constructed and a total of nineteen tests have been conduct- 
ed to investigate, qualitatively and quantitatively, ignition, carbon- 
ization, and gasification phenomena of the Longwall Generator 
(LWG) concept. The LWG concept is specifically designed for use 
in thin seams of eastern bituminous coals. This report describes the 
analyses and interpretations of the experimental data collected in the 
Underground Coal Gasification Simulation Laboratory at the Mor- 
gantown Energy Research Center. The objective of this study is to 
identify and quantify parametric relationships in the test results 
through a well-organized effot of modeling and correlation to help 
guide field tests and plan future laboratory simulation experiments. 


17672 (METC/CR—78/19) Hydrogasification gas processing 
studies. (Dravo Corp., Pittsburgh, PA (USA)). Feb 1978. Contract 
EY-76-C-21-8055. 39p. Dep. NTIS, PC A03/MF AOl1. 

Three methods of separating hydrogen from methane and 
carbon monoxide were evaluated: use of a moving bed of activated 
carbon (hypersorption), use of cryogenics, and use of an “absorbing 
oil” to absorb the methane. The feed gas stream studied was the 
make-gas from a hydrogasifier. This separation was necessary to 
permit: (a) recycle of the hydrogen to the hydrogasifier, and (b) 
production of a pipeline gas quality methane stream that would meet 
the low carbon monoxide specification for pipeline gas. Hypersorp- 
tion (moving bed of activated carbon) was the method of gas 
separation chosen. Its advantages are competitive economics and 
recovery of each of the components with nil quantities of the others 
at nearly system pressure. This makes is possible to eliminate meth- 
anation facilities, thereby simplifying the process. The opportunity 
for simplification of the process was made possible by the higher 
conversion gained in the single-stage flash hydropyrolysis unit com- 
pared to the first stage of the Hydrane process. By holding the total 
conversion during the flash hydropyrolysis at about 46%, a “’bal- 
ance” is struck between the conversion of coal to hydrocarbons and 
the production of sufficient char to make the needed hydrogen for 
the hydrogasifier. Processing of the gas from the hydrogasifier into a 
product gas stream containing less than 0.1% CO and a recycle 
hydrogen stream results in the desired simplification by eliminating 
the need for methanation of the product gas stream. 


17673 (METC/RI—78/11) Summary of the geology at the un- 
derground coal gasification site, Pricetown, WV. O'Brien, W.J. (Geo- 
logical Survey, Menlo Park, CA (USA). Geologic Div.). Sep 1978. 
56p. Dep. NTIS, PC A04/MF AO1. 

The Morgantown Energy Technology Center is planning to 
conduct a field experiment for the in situ recovery of the Pittsburgh 
Coal at the Underground Coal Gasification (UCG) test site, Price- 
town, West Virginia. Since the project's inception, field data have 
been collected and used to evaluate the pre-burn character of the 
coal seam and the adjacent strata. The results show that the Pitts- 
burgh Coal, at the study area, is a rock unit commonly split into two 
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sub-units with a total thickness not generally exceeding eight feet. It 
is a relatively deep, bituminous bed that is approximately 900 feet 
below the surface. The face cleat orientation, which corresponds to 
the direction of gaseous flow during a UCG test, is about N73°W. 
The rate of water influx into the wellbore, an indicator of in situ 
permeability, is on the order of half a gallon per day. The strata 
overlying the coalbed consist generally of a unit of gray shale, three 
to four feet thick, followed by a thick sequence (about ninety feet) of 
limestone and lime shale; deposited below the Pittsburgh Coal is an 
apparently thick unit of gray shale. And finally, the field is charac- 
terized by gently dipping sedimentary beds which do not show any 
vertical displacement indicative of dip slip or oblique slip type 
faulting. With respect to this underground coal gasification experi- 
ment, adverse effects from these subsurface, geologic conditions 
should be minimal. 


17674 (PB—280146) Utilization of brackish water in coal gasifi- 
cation. Technical completion report. McNeese, J.A.; Wilson, D.B. 
(New Mexico State Univ., Las Cruces (USA). Water Resources 
Research Inst.). Jan 1976. 56p. (WRRI—063). NTIS PC A04/MF 
A0l. 


When coal is utilized for production of synthetic natural gas, 
approximately 11,000 acre feet a year will be required for the daily 
production of 300 million cubic feet (STP) of gas. A major advance 
would occur in gasification development if part of the required 
water could be supplied from brackish water sources. The main 
consideration in the use of brackish water as process water is the 
deposition of the salts from the brackish water. Three salt systems 
supplied from a synthetic saline solution were analyzed for salt 
deposition during the gasification of a coal-salt solution paste. The 
salts studied were sodium chloride, potassium chloride, and sodium 
sulfate. The study examined the leachability of these salts from the 
product coal-ash; most of the salts introduced into the reactor system 
were leachable either from the product mixture or from the reaction 
vessel. The salt material balance could be closed by accounting for 
salts carried from the system either as mist or as particulate. While 
not a definite deterrent to the use of brackish water in an in-situ 
gasification process, the leaching of these salts into ground water 
and subsequent deterioration of the ground water aquifer would 
have to be considered. In the case of the Lurgi reactor system, 
brackish water could not be used until corrosion considerations had 
been examined. Conclusions were: Common brackish water salts are 
leachable from the spent reaction zone products in a packed bed 
gasification reactor. Ash fusion may occur at temperatures well 
below expected high silica ash fusion points. Potential damage to 
aquifers could result from salt migration from a spent in-situ reaction 
bed. In a packed bed reactor salts tend to migrate out the bed 
interior to the reactor wall. 


17675 (PB—281274) Recommended health and safety guidelines 
for coal gasification pilot plants. (Enviro Control, Inc., Rockville, 
MD (USA)). Jan 1978. Contract PHS-210-76-0171. 249p. NTIS PC 
Al11/MF AOl1. 

These guidelines are deemed appropriate for the pilot plant 
stage of development of advanced coal gasification technology. 
They are based on pilot plant experience thus far in the United 
States, and on known hazards and control procedures in analogous 
industries. Those responsible for health protection require informa- 
tion that can apply to their specific problems and operations. The 
document is designed to help the user by presenting evidence and 
rationale that can be evaluated and modified or adjusted for applica- 
tion to individual circumstances. A representative process is de- 
scribed in detail and significant differences in other processes are 
noted. Toxicants and potentially hazardous operations are identified. 
Health effects associated with the toxicants are reviewed. Guidelines 
for worker protection are prescribed, including engineering controls, 
work practices, workplace monitoring, medical surveillance, and 
personal protection. Monitoring procedures are recommended to 
meet the perceived needs for environmental sampling and medical 
surveillance. 


17676 (TID—28997) Formation and control of fuel-nitrogen pol- 
lutants in catalytic combustion of coal-derived gases. Quarterly report, 
March 15—June 15, 1978. Bracco, F.V.; Bruno, C.; Kim, B.S.; 
Santavicca, D.A.; Semler, J.H.; Walsh, P.M. (Princeton Univ., NJ 
(USA). Dept. of Mechanical and Aerospace Engineering). 1 Jul 
1978. Contract EF-77-S-01-2762. 14p. Dep. NTIS, PC A02/MF 
AOl. 

A report summarizing the available data on NHs and HCN 
concentrations in coal-derived low and medium-Btu gases was pre- 
pared. An experimental study of the combustion of CO in a Pt/ 
AleOs/Cordierite catalyst is in progress. Catalyst temperatures have 
been measured along the monolith. Gas temperatures and CO, On, 
and CO» concentrations have been measured within and downstream 
of the catalyst. The homogeneous reaction of CO in air was modeled 
using the Imperial College TEACH code, and axial and radial 
concentration profiles were computed. 
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17677 Gasification of coals treated with non-aqueous solvents. II. 
Effect liquid-ammonia treatment on gasification with hydrogen. 
Nishiyama, Y.; Tamai, Y. (Tohoku Univ, Sendai, Jpn). Fuel; 57: No. 
9, 559-561(Sep 1978). 

Japanese bituminous coals, treated with liquid ammonia and 
impregnated with nickel, were gasified with hydrogen at ambient 
pressure. The rates of gasification of the treated coals were larger 
than those of untreated ones by 2 to 8 times at 1273 K. A repeated 
treatment with liquid ammonia enhanced the reactivity further, but a 
third (or more) treatment was not so effective. Pretreatment with 
ethylene diamine, butylamine, pyridine, or sulphur dioxide caused a 
similar promotion of the gasification, while that with benzene, di- 
methyl formamide, or propane was less effective. Liquid-ammonia- 
treated coals seem to reduce or lose their agglomerating ability and 
thus to maintain higher gasification rates. 7 refs. 


17678 Gasification of coals treated with non-aqueous solvents. 
III. Swelling behaviour of a single coal particle. Matsunaga, T.; 
Nishiyama, Y.; Sawabe, H.; Tamai, Y. (Tohoku Univ, Sendai, Jpn). 
Fuel; 57: No. 9, 562-564(Sep 1978). 

The swelling behavior of a single coal particle was examined 
photographically under rapid heating up to 870 K in an atmosphere 
of nitrogen or hydrogen, to test how treatment with liquid ammonia 
affected the swelling property of a Japanese bituminous coal. It was 
found that the treated particle began to swell at higher temperature 
than the untreated one in either atmosphere, and that the impregna- 
tion of the treated coal with a nickel salt appreciably suppressed the 
swelling of coal particles. 6 refs. 


17679 Equilibrium thermodynamic correlations in coal hydroge- 
nation to pipeline gas. Wiser, W.H.; Kithany, S.S. (Univ of Utah, Salt 
Lake City). Fuel; 57: No. 8, 485-488(Aug 1978). 

A Fortran IV computer program was developed to calculate 
the composition at equilibrium of products from a single-stage coal 
gasification process involving coal, H2 and steam. This program was 
used to develop equilibrium concentration profiles for various com- 
ponents and heating values of dry product gas as a function of 
temperature, pressure and percentage steam in a hydrogen--steam 
mixture feed gas. Based on the results, a useful range for the 
variables, from the thermodynamic point of view, has been estab- 
lished. 7 refs. 


17680 Coal will underpin chemical industry. Gellender, M. Can. 
Chem. Process.; 62: No. 8, 21-23, 27(Aug 1978). 

Sufficient conventional petroleum is available to assure ade- 
quate supplies for at least 15 years (assuming political factors do not 
interfere with production or distribution). No imminent shortages or 
crises were predicted. But all speakers cautioned against indifference 
and delay. It will take 15 to 20 years—or longer—to establish world- 
scale industries supplying hydrocarbons fuels from alternate sources. 
Long lead-times will be required for development of new technol- 
Ogy, Optimization of processes, and building massive new plants. 

is must be taken into account in planning energy policy for the 
remainder of this century, and beyond. Conference speakers agreed 
that the supply of hydrocarbons for chemical manufacturers is 
intimately linked to fuel supplies. Indeed, many of the technical 
sessions concerned the chemical conversion of gas, liquid, and solid 
fuels to/from petrochemical feedstocks. 


17681 Underground gasification also in Western Europe. Wenzel, 
W. (Technische Hochschule Aachen (Germany, F.R.). Lehrstuhl 
und Inst. fuer Eisenhuettenkunde). Umsch. Wiss. Tech.; 78: No. 10, 
313-314(May 1978). (In German). 

Underground gasification has been known for about one 
hundred years but up to now has had only poor results on an 
industrial scale. Some success was achieved in the USSR, the United 
States, and perhaps in Chechoslovakia. A new attempt for testing a 
new technique, especially for coal seams in the deep underground - 
ie. from about 800 m to 2000 m - was made about 2 years ago in 
Western Europe by cooperation between a West-German team and a 
Belgian team, both of them working under similar conditions. Favor- 
able economic results are expected. 


17682 Catalysis and unconventional energy systems. Strehlow, 
R.A. (Oak Ridge National Lab., TN). Metall. Trans., A; 9A: 193- 
199(Feb 1978). 

Although the role of catalysis in new energy systems is 
centered on the possible use of catalysts in conversion of coal to oil 
or gas, there are many areas where catalytic processes are expected 
to be important. Heterogeneous catalytic processes, reactions which 
occur at higher rates in the presence of a solid surface, are described 
in terms of the fundamental processes of diffusion of reactants to the 
surface, diffusion and reaction on the surface, and diffusion of 
products away from the reaction site. Catalytic materials are princi- 

ly metals, oxides, or sulfides often dispersed on substrate oxides. 
arious catalytic applications in unconventional or not widely em- 
ployed energy systems are discussed in terms of properties which are 
important in selection and application of materials. The electronic 
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properties of surfaces as they may be involved in catalytic reactions, 
and the physical changes catalysts undergo in service are also 
discussed. 


17683 Instrumentation for in situ coal gasification. III. electrical 
techniques for remote monitoring. Bartel, L.C.; Seavey, R.W.; Nor- 
throp, D.A. (Sandia Labs., Albuquerque, NM). Jn Situ; 2: No. 4, 247- 
269(1978). 

Two electrical techniques for monitoring an in situ coal 
gasification process from the surface have been evaluated on the 
Hanna II experiment conducted by the Laramie Energy Research 
Center. The basis for these techniques is that hot, carbonized coal in 
the reaction zone is conductive (<1-m resistivity) and thus can 
distort an applied current or serve as part of the current electrode. 
The potential changes are measured by a fixed surface probe array 
and can be presented as a two-dimensional contour map. Results 
indicate that: (1) the location and symmetry of the linkage path can 
be determined, (2) an excellent qualitative pictuere of the symmetry, 
motion, and extent of the reation zone is obtained, and (3) model 
calculations are in agreement with the field data and are necessary 
for their interpretation. Further work is required to solve the inverse 
analytical problem: quantitative description of the reaction zone 
from an observed potential distribution. The feasibility of these 
electrical techniques for remotely monitoring the reaction zone in in 
situ coal gasification has been established. 


17684 Mathematical modeling of coal gasification under pressure 
in stationary layers. Biba, V.; Matsak, I.; Klose, E.; Malekha, I. 
Khim. Tverd. Topl.; No. 5, 75-84(1977). In Russian). 

The laws of mass and energy conservation which account for 
the kinetics of reactions are applied as the basis of a mathematical 
model for the gasification of solid fuels. 8 tables, 16 references. 
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REFER ALSO TO CITATION(S) 17664, 17667, 17668, 17672, 
17680, 17682, 17697, 17705, 17707, 17708, 17711, 17712, 17718, 
17832, 17865, 17933 


17685 (BNL—50894) Flash Hydropyrolysis of coal. Quarterly 
report No. 5, January 1—March 31, 1978. (Brookhaven National 
Lab., Upton, NY (USA)). Jun 1978. Contract EY-76-C-02-0016. 
128p. Dep. NTIS, PC A07/MF AOl1. 

In the entrained tubular reactor experiments on the Flash 
Hydropyrolysis of lignite, methane yields up to 60% (based on the 
carbon content of the coal) have been observed at temperatures of 
875°C and 900°C and a hydrogen pressure of 2500 psi. These yields 
were obtained at coal residence times of less than 5 seconds. The 
total carbon conversion including the ethane, benzene and CO 
amounts to as high as 70%. Some decomposition, resulting in lower 
methane yield, takes place at longer residence times. An additional 
10% methane yield for a total of 70% conversion was obtained when 
the char from the experiment conducted at 900°C was recycled 
through the systems at 900°C. A number of experiments were 
conducted using lignite to study the effect of coal particle residence 
time on product yield and distribution. The conditions used were 
2000 and 2500 psi hydrogen pressure, with and without preheating 
the hydrogen to reactor temperature in the range of 725 and 900°C. 
Statistically significant degradation of the methane was not observed 
until reactor temperatures of 850 to 875°C were reached. Several 
experiments using a sub-bituminous coal and preheated hydrogen 
were also conducted. The experimental equipment continues to 
operate with increased reliability and it is anticipated that the experi- 
mental program will be expanded to approximately 4 runs per week 
from the present 3 runs per week. A number of liquid samples 
collected from experiments conducted using lignite and a sub-bitumi- 
nous coal plus one each from an iron-impregnated lignite and a 
calcium-oxide-treated bituminous coal have been examined. Some of 
the experimental data was fitted to two mathematical expressions, 
one developed from the kinetics and process variables of the system, 
and the second on empirical correlation. A complete conceptual 
design and economic analysis of a Coal Flash Hydropyrolysis Refin- 
ing Complex has been initiated. 


17686 (DOE/ET—0026/4) Coal liquefaction. Quarterly report, 
October—December 1977. (Department of Energy, Washington, DC 
(USA). Div. of Coal Conversion). May 1978. Contract EX-76-C-01- 
2297. 61p. Dep. NTIS, PC A04/MF AOI. 

Progress on seventeen projects related to coal liquefaction or 
the upgrading of coal liquids and supported by US DOE is reported 
with emphasis on funding, brief process description history and 
current progress. (LTN) 


17687 (EPRI-AF—918(Vol.1)) 1975 Wilsonville Operations on 
Illinois No. 6, Pittsburgh No. 8, and Wyoming coals. Volume 1: 
analysis and operations, runs 19—40. Weber, W.H.; Roberts, J.W.; 
Usnick, G.B. (Catalytic, Inc., Wilsonville, AL (USA)). Nov 1978. 
33lp. Dep. NTIS, PC A15/MF AOI. 
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This report covers the operation during 1975 of the six ton 
per day Wilsonville, Alabama, Solvent Refined Coal (SRC) pilot 
plant. Three high sulfur bituminous and one low sulfur subbitumin- 
ous coals were processed: (1) Illinois No. 6, Burning Star Mine; (2) 
Pittsburgh Seam, Loveridge Mine; (3) Illinois No. 6, Monterey 
Mine; (4) Wyoming, Belle Air Mine. Each coal was processed over a 
significant range of independent reactor parameters. Performance 
data were obtained for a pressure leaf precoat filter, hydroclone and 
disc-nozzle centrifuge which were utilized as primary solid removal 
schemes. 


17688 (EPRI-AF—918(Vol.2)) 1975 Wilsonville Operations on 
Illinois No. 6, Pittsburgh No. 8, and Wyoming coals. Volume 2. 
Analysis and operations, runs 41—61. Weber, W.H.; Roberts, J.W.; 
Usnick, G.B. (Catalytic, Inc., Wilsonville, AL (USA)). Nov 1978. 
252p. Dep. NTIS, PC Al2/MF AOl. 

The technical feasibility of the process to produce SRC 
containing less than 0.96% sulfur and 0.16% ash from four bitumi- 
nous and one subbituminous coals has been demonstrated. Details 
concerning the hydrogen consumption, yields and equipment per- 
formance in the runs are given. (LTN) 


17689 (METC/RI—78/13) Hydroliquefaction of coal by a two- 
step procedure using different first-step reactor packings. Abel, W.T.; 
Comberiati, J.R.; Karr, C. Jr. (Department of Energy, Morgantown, 
WV (USA). Morgantown Energy Technology Center). Sep 1978. 
46p. Dep. NTIS, PC A03/MF AO1. 

Laboratory-scale hyd@roliquefaction experiments were con- 
ducted to determine the effects of several different types of nominal- 
ly noncatalytic packing on the reactions of a coal/hyrogenated 
vehicle oil slurry in a first-step hydropyrolytic reactor, and the 
subsequent behavior of the catalyst in a second-step hydrocatalytic 
reactor, using the first-step product, with or without the mineral 
residues as feed to the second step. Twelve runs were made in a 
stirred batch autoclave, and another 12 runs were made in a flow 
reactor system. In addition to first-step runs without any packing, 
vitrified ceramic spheres, alpha-quartz (silica) spheres, alpha-alumina 
cylinders from Girdler, and alpha-alumina spheres from Carborun- 
dum, were tested. A commercial cobalt molybdate on silica-promot- 
ed alumina was used in the second-step runs and to prepare the 
hydrogenated coal tar oil used as vehicle oil. The yields of hydrocar- 
bon gas, amount of converson to benzene solubles, the yields of oil, 
the yields of asphaltenes, the atomic H/C of products and the 
reactivities of hydrogen donors in the vehicle oil are all sensitive to 
the presence of packing, and to the nature of the packing, in a first- 
step hydropyrolytic reactor. The products from these first-step reac- 
tors behave differently in a subsequent second-step hyrocatalytic 
reactor, indicating, among other things, different degrees of resulting 
activity of the catalyst. Some feed property which effects activity, 
such as propensity for carbon deposition, must have been changed in 
the first step. Other factors are the temperature of the first-step 
reactor over the narrow but critical range of 806 to 842°F, and the 
amount of coal minerals in both the first- and second-step reactors. 


17690 (PB—272077, pp 22-39) Comparison of a coal derived 
crude oil and conventional petroleum. Muccini, G.A. (Ashland Oil, 
Inc., KY). 1974. 

From Workshop on analytical needs of the future as applied 
to coal liquification; Ashland, KY, USA (21 Aug 1974). 


The properties of a synthetic crude oil derived from coal are, 
to a large extent, a function of the process which is employed. One 
of the most important process variables is the amount of hydrogen 
consumed in the process. By controlling this variable it is possible, 
for example, to produce a synthetic product which is essentially a 
fuel oil. On the other hand, a synthetic crude oil approximating 
conventional petroleum can also be produced. For the purpose of 
the study described in this report a pilot plant coal liquefaction 
process was used which gave a product comparable to conventional 
petroleum. This product was analyzed by standard methods. The 
analytical data are reviewed and compared to similar data on con- 
ventional petroleum. 


17691 (PB—272077, pp 40-47) Expected composition of coal 
liquids. Ward, C.H.; Dinius, R.H. (Auburn Univ., AL). 1974. 

From Workshop on analytical needs of the future as applied 
to coal liquification; Ashland, KY, USA (21 Aug 1974). 


Approximately one year ago we undertook to investigate the 
composition of “coal solutions” or “liquid coals” produced by "‘dis- 
solving” coal in various pure polynuclear aromatic compounds. A 
review of the pertinent literature indicated that relatively little was 
known about the composition of these coal derived systems. In this 
presentation we review the open literature as to what the composi- 
tion of these "coal solutions’ might be. 
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17692 (PB—272077, pp 170-198) Tobacco smoke characteriza- 
tion: a model for coal liquefaction. Analytical research. Guerrin, M.R. 
(Oak Ridge National Lab., TN). 1974. 

From Workshop on analytical needs of the future as applied 
to coal liquification; Ashland, KY, USA (21 Aug 1974). 


Smoking and health research involves a highly interdisciplin- 
ary, closely coordinated effort requiring bioassay development and 
application, analytical chemical development and routine analyses, 
statistical data treatment, and an active role in sample selection. This 
effort can serve as a model upon which work to reduce the potential 
health and environmental hazards associated with coal conversion 
technologies can be based. In both areas, cancer is a principal, but 
not exclusive, concern and the materials posing hazards are of 
comparable chemical complexity. Principal analytical needs have 
been to (a) establish facilities for the routine analyses of selected 
constituents (b) modify research methods to allow their efficient 
routine use (c) develop methods allowing a maximum chemical 
characterization of any given sample (d) develop methods which 
provide leads to biologically important constituents and (e) develop 
methods and facilities to allow the efficient structural identification 
of isolated constituents. The smoking and health chemical facility 
now routinely determines approximately thirty individual constitu- 
ents and is capable of determining an additional twenty. Representa- 
tives of the compounds determined are BaP, phenol, palmitic acid, 
organosulfurs, indole, hydrogen sulfide, acrolein, nitric oxide, and 
hydrogen cyanide. Chromatographic multicomponent analysis has 
been found best suited to increased chemical characterization and for 
providing leads as to biologically important constituents. Positive 
structural identification for isomeric polynuclear aromatics and simi- 
lar closely related constituents remains a problem. 


17693 (PB—283028) Standards of practice manual for the Sol- 
vent Refined Coal liquefaction process. Final report April-November 
1977. Rogoshewski, P.J.; Koester, P.A.; Koralek, C.S.; Wetzel, R.S.; 
Shields, K.J. (Hittman Associates, Inc., Columbia, MD (USA)). Jun 
1978. Contract EPA-68-02-2162. 372p. NTIS PC A16/MF AO1. 

The manual gives an integrated multimedia assessment of 
control/disposal options, emissions, and environmental requirements 
associated with a hypothetical 50,000 bbl/day Solvent Refined Coal 
(SRC) facility producing gaseous and liquid fuels. It gives an overall 
outline of the basic system, including module descriptions and sum- 
maries on pollution control practices and costs. It also gives a survey 
of currently available and developing control/disposal practices that 
may be applicable to waste streams from coal liquefaction technol- 
ogies. In the detailed definition of the basic system, it describes 
modules in detail, and quantifies input and output streams. It speci- 
fies applicable control/disposal practices in accordance with waste 
stream characteristics and pertinent environmental requirements. For 
each treatment option, it gives capital and operating costs, along 
with estimated post-treatment emissions. Subsequently, it compares 
levels of specific pollutants in quantified waste streams to Multime- 
dia Environmental Goals (MEG's) developed by EPA’s IERL-RTP. 
Finally, it discusses emission variations in solid and liquid SRC 
production. 


PYROLYSIS AND CRACKING 
REFER ALSO TO CITATION(S) 17938 


17694 Pyrolysis of fraction of hydrogenated coal extract. Tan- 
iewski, M.; Krajewski, J. (Inst Chem i Technol Org, Politech Slask, 
Gliwicach, Pol). Przem. Chem.; 57: No. 3, 121-123(Mar 1978). (In 
Polish). 

In the reported experiments, the olefinic pyrolysis of coal 
extract and a fraction of hydrogenated coal extract has been carried 
out in presence of water vapour at 700 to 800°C at contact time of 
1.2 and 2.5 s. It has been established that light fraction of hydroge- 
nated extract is a valuable raw material for producing ethylene and 
accompanying unsaturated hydrocarbons in gaseous products and 
aromatic hydrocarbons in liquid condensates. The hydrogenated 
extract can also be pyrolyzed in a mixture with petroleum raw 
materials. 3 refs. 


17695 Method for producing hydrocarbon fuels from heavy po- 
lynuclear hydrocarbons by use of molten metal halide catalyst. Gorin, 
E. (to Dept. of Energy). US Patent Application 847,996. 2 Nov 1977. 
10p. 


In a process for hydrocracking heavy polynuclear carbona- 
ceous feedstocks to produce lighter hydrocarbon fuels by contacting 
the heavy feedstocks with hydrogen in the presence of a molten 
metal halide catalyst, thereafter separating at least a substantial 
portion of the carbonaceous material associated with the reaction 
mixture from the spent molten metal halide and thereafter regenerat- 
ing the metal halide catalyst, an improvement comprising contacting 
the spent molten metal halide catalyst after removal of a major 
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portion of the carbonaceous material therefrom with an additional 
quantity of hydrogen is disclosed. 


17696 Influence of technological parameters in the rapid pyroly- 
sis of Irsh-Borodin coal on pyrocatechol yield. Ryzhkov, O.G.; Kaza- 
kov, E.Il. Khim. Tverd. Topl.; No. 5, 56-61(1977). (In Russian). 

The influence of technological conditions on the yield of 
pyrocatechol in the condensate was established from studies under- 
taken on an experimental-industrial process. The optimal parameters 
which provide for the highest content of pyrocatechol in the phenol 
waters are suggested. 3 tables, 12 references. 


SOLVENT EXTRACTION 


17697 (PB—272077, pp 152-169) Composition of ‘coal solutions” 
in various solvents. Ward, C.H.; Dinius, R.H. (Auburn Univ., AL). 
1974. 

From Workshop on analytical needs of the future as applied 
to coal liquification; Ashland, KY, USA (21 Aug 1974). 


During the past year we have investigated the composition of 
“coal solutions” produced by “dissolving” coal in various polynu- 
clear aromatic hydrocarbons. In this report we describe the analyt- 
ical methods utilized, some of the problems that have developed 
during the course of the work and the results we hope to achieve. 
Preliminary results will be presented for coal-tetralin, coal-phenanth- 
rene, coal-fluorene systems both in the absence and presence of 
hydrogen. 


17698 Comparison of solvent-refined lignite with solvent-refined 
bituminous coals. Baltisberger, R.J.; Kaba, R.A.; Klabunde, K.J.; 
Saito, K.; Sukalski, W.; Stenberg, V.I.; Woolsey, N.F. (Univ of ND, 
Grand Forks). Fuel; 57: No. 9, 529-532(Sep 1978). 

Comparison of laboratory-deashed samples of solvent-refined 
lignite, subbituminous and bituminous coals on the basis of gross 
combustion analysis, acid and basic titres, molecular weight, nuclear 
magnetic resonance, ultraviolet and electron spin resonance spectra 
including various derived parameters indicated that there is relative- 
ly little difference between the range of values for lignite-and 
bituminous coal-derived solvent-refined products. The probability 
that coal nitrogen content is reflected in the solvent-refined product 
was noted. 15 refs. 


17699 Coal extraction and fuel additive made therefrom. Bay, 
E.H. (to B.D.F. Ltd.). US Patent 4,089,658. 16 May 1978. Filed date 
8 Sep 1976. 8p. 

A process for extracting coal is provided which includes 
contacting coal with an admixture of water, an organic solvent, and 
carbon tetrachloride, and separating the organic solvent containing 
the coal extract. The coal extract is useful as a gasoline additive. 


BY-PRODUCTS 


17700 Combinations of coal tar with polyurethanes. Riberi, B. 
(Bayer A.G., Leverkusen (Germany, F.R.)). Farbe Lack; 83: No. 8, 
701-705(1977). (In German). 

Coatings based on polyurethanes have gained world-wide 
reputation in shipbuilding. Apart from light-fast and weatherproof 
coating varnishes, systems for corrosion protection and tar combina- 
tions are increasingly used. The fast hardening of polyurethane/coal 
tar combinations makes it possible to apply several layers in one day. 
The NCO/ON reaction takes place also at temperatures near the 
freezing point, so that this coating material can be used throughout 
the year. The special tars available for combination with synthetic 
resins are suitable also for polyurethane/coal tar combinations. Their 
service life is sufficiently long even without pretreatment of the tar. 
Polyurethane/coal tar combinations can be used in outside-current 
systems. Their behaviour is excellent in tests with a potential of up to 
-1250 mV (Cu/CuSO,). Using polyisocyanate prepolymers, one- 
component varnishes harden with air moisture and with a high 
stability on storage. Using liquid polyisocyanates and low-viscosity 
tars, solvent-free coatings are obtained. 


17701 Study of the hydroxylation of coal. Rukin, E.1.; Delyagin, 
G.N.; Yakobson, B.V.; Kipnis, M.G.; Chernyakina, A.F. (Inst of 
combust Miner). Solid Fuel Chem. (USSR) (Engl. Transl.); 11: No. 4, 
107-108(1977). 

The present communication gives the results of a study of a 
basically new process for the conversion of coal by liquid-phase 
oxidation which is directed to the production of substances of 
phenolic nature. The desired product of the process is an oxidized 
coal with a high content of phenolic hydroxy groups the presence of 
which predetermines the possibility of using the coal in the produc- 
tion of phenol-based plastics. The process consists in the combine 
oxidation of coal and phenol with atmospheric air in an aqueous 
medium. It is based on the application of theoretical investigations in 
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which the possibility of hydroxylating benzene by its cooxidation 
with phenol was shown. It is concluded that the cooxidation of 
phenol-containing effluents and coal solves two problems: the purifi- 
cation of the effluents and the use of the phenol in the effluents for 
hydroxylating the coal. 5 refs. 


17702 Prospects of producing benzene-carboxylic acids from coal 
and related substances. Velepol’ski, A.A. Khim. Tverd. Topl.; No. 5, 
44-48(1977). (In Russian). 

Methods of producing benzene-polycarboxylic acids from 
coals, humolites and related raw materials are discussed. A relation- 
ship was demonstrated between the yield of these acids and the 
degree of raw material coalification. A method of oxidizing a suspen- 
sion of coal material by oxygen in an alkaline solution and a method 
of processing the reaction mixture into aromatic polycarbonic acids 
are examined. Applications of benzenepolycarboxylic acids are cited. 
2 tables, 17 references. 


17703 Thermochemical conversions of primary coal tars. Bent- 
sianov, Yu.V.; Bronshtein, A.P.; Bunkina, N.A.; Makarov, G.N. 
(Moscow Inst. of Chemical Technology, USSR). Khim. Tverd. Topl.; 
No. 5, 132-143(1977). (In Russian). 

Experimental-statistical methods were used to study thermo- 
chemical conversions of primary coal tars formed during various 
methods of heating forging gas coal. An approximate mathematical 
description of the procedure was obtained. An interpretation of the 
relationships established is offered. 3 tables, 2 diagrams, 12 refer- 
ences. 


17704 Rectification analysis of the naphthalene fraction of coal 
tar. Lekhova, G.B.; Kushner, T.M.; Kharlampovich, G.D.; Serafi- 
mov, L.A. (Urals Polytechnic Inst., Sverdlovsk, USSR). Khim. 
Tverd. Topl.; No. 5, 166-171(1977). (In Russian). 

The results of a rectification analysis of the naphthalene 
fraction of coal tar from the Nizhnetagil’skii Metallurgical Combine 
make it possible to identify ways of improving the manufacturing 
process for producing technical grade naphthalene by the rectifica- 
tion method. 5 diagrams, 3 tables, 8 references. 


PROPERTIES 


REFER ALSO TO CITATION(S) 17657, 17690, 17691, 17697, 
17698, 17759, 17793, 17794, 17814, 17827, 19861, 19872 


17705 (COO—0063-11) Hydrogen bonding in asphaltenes and 
coal. Short interim annual report (annual summary). Li, N.C.; Tewari, 
K.C.; Hara, T. (Duquesne Univ., Pittsburgh, PA (USA). Dept. of 
Chemistry). Dec 1978. Contract EY-76-S-02-0063. 5p. Dep. NTIS, 
PC A02/MF AOI. 

Portions of document are illegible. 

SRC I is from Kentucky bituminous coal obtained from the 
Tacoma Pilot Plant. Elemental analysis: hydrogen, 6.1%; carbon, 
85.5%; nitrogen, 2.0%; sulfur, 0.7%. SRC II is a liquid product with 
initial boiling point 180°C, extending into end boiling point of 
392°C. Elemental analysis for SRC II: hydrogen, 8.7%; carbon, 
89.0%; nitrogen, 0.8%; sulfur, 0.3%; oxygen, 1.2%. The liquid 
product has a flash point of 80°C and 26.7 ml. coal tar acids/100 g. 
A mixture of 30% SRC I and 70% SRC II (by weight) was prepared 
by heating at 140 to 150°C for 2.5 hours (nitrogen atmosphere). 
Yield of the liquid product was 95.8%. Viscosity of the mixture, 
determined at 60°C, is 36.0 cp. Gel permeation chromatograms of 
the unfractionated mixture, preasphaltene, asphaltene, and heavy oil 
fractions have been obtained, and the preasphaltene fraction is 
shown to be composed of larger molecules than the other fractions. 
By using a preparatise liquid chromatograph-Waters LC/System 
500, we have separated SRC II into the following hydrocarbon 
types: saturates, aromatics, non-basic heterocyclics, monophenols, 
polyphenols, basic heterocyclics and high molecular-weight highly 
functional compounds. 


17706 (EPRI-FP—885) Development of standard laboratory re- 
sistivity apparatus. (Denver Research Inst., CO (USA)). Aug 1978. 
86p. Dep. NTIS, PC A05/MF AO1. 

Although recommended procedures for measurements of par- 
ticulate resistivity have been available for some time, it was consid- 
ered opportune to review these procedures in the light of the 
considerable effort which has taken place around the world in the 
meantime. Based on this previous experience, three general types of 
laboratory resistivity cells were chosen for review. They include the 
following: Coaxial cell with guard rings, parallel plate cell without 
guard ring, and parallel plate cell with guard ring. Because of the 
large quantity of data required to be collected and processed in the 
study and the desirability of imposing reproducible conditions for 
testing, a completely automated system was designed incorporating a 
mini-computer. The principal conclusions from the study include: (1) 
The parallel plate cell and the coaxial cylindrical cell can be con- 
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structed and operated in such a manner as to give consistent results 
and results which generally agree with each other. (2) Thus, choos- 

ing the best cell became a subjective study in analyzing the advan- 
tages and ip a of each cell. (3) Considering the merits of 
each of the three cells tested, it is concluded that the parallel plate 
cell with the guard ring can provide satisfactory reproducible re- 
sults, is simplest to construct. 


17707 (FE—2537-7) Characterization of coal-derived liquids and 
other fossil fuel related materials employing mass spectrometry. Mass 
spectrometry and fossil-energy conversion technology: a review. Quar- 
terly report, March 30—June 29, 1978. Scheppele, S.E. (Oklahoma 
State Univ., Stillwater (USA). Dept. of Chemistry). 1978. Contract 
EX-76-S-01-2537. 141p. Dep. NTIS, PC A07/MF AOI1. 

The following activities in regard to the development of 
micromolecular probe distillation in combination with field-ioniza- 
tion mass spectrometry (FI/MS) for quantitative analysis are report- 
ed. The temperature-control module for the direct-introduction 
probe was received and successfully interfaced to both the probe and 
the NOVA 3/12. Both temperatures and FI/MS data were minicom- 
puter acquired for probe distillation of a 19 component synthetic 
blend, a asphaltene-acid fraction, and the base fraction from an 
anthracene-oil sample. The acquired temperatures and FI/MS data 
for the 19 component blend were processed on the IBM 370/158 to 
obtain a quantitative distribution which is in excellent agreement 
with both the known composition and the one obtained from the FI/ 
MS data acquired using the batch-inlet system for sample introduc- 
tion. Development of algorithms for correlating the acquired tem- 
panes with the acquired FI/MS data using the NOVA 3/12 and 

I preparing the correlated data for remote job entry to the IBM 
370/158 were initiated. The DS-50S data acquisition system/CEC 
21-110B double-focusing mass spectrometer combination was exten- 
sively utilized to acquire (1) sensitivities for field ionization of 
saturates and aromatics, (2) FI/MS data for determining the weight 
ange of the individual homologs present in the aromatic fractions 

‘om the oils and asphaltenes isolated from a COED liquid, (3) FI/ 
MS data for the quantitative analysis of GPC fractions obtained from 
separation of a hydrotreated shale oil, and (4) FI/MS data for the 
molecular-ion group-type analysis of saturate fractions from petro- 
leum and shale oil. 


17708 (PB—272077) Workshop on the analytical needs of the 
future as applied to coal liquefaction. Muccini, G.A.; Culp, R.A. 
(National Science Foundation, Washington, DC (USA); Ashland 
Oil, Inc., KY (USA)). 1974. 359p. (CONF-740858—). NTIS. 

From Workshop on analytical needs of the future as applied 
to coal liquification; Ashland, KY, USA (21 Aug 1974). 

“A Workshop on the Analytical Needs of the Future as 
Applied to Coal Liquefaction” was sponsored by the National Sci- 
ence Foundation and Ashland Oil, held at Greenbo Lake State Park, 
Ashland, Ky. Aug. 21—23, 1974. Ten papers have been entered 
individually into EDB; one had been entered previously from an- 
other source. (LTN) 


17709 (PB—272077, pp 10-21) Coal liquefaction. Fox, J.V. 
(Ashland Oil, Inc., KY). 1974. 

From Workshop on analytical needs of the future as applied 
to coal liquification; Ashland, KY, USA (21 Aug 1974). 


Two approaches to coal liquefaction are considered; (a) the 
production of a substitute for crude oil as feedstock to a convention- 
al petroleum refinery and (b) the direct production of substitutes for 
conventional refinery products. In either approach the physical and 
chemical properties of coal and coal liquefaction products are impor- 
tant and at the present time not well understood. The present status 
of liquefaction processing is briefly reviewed along with a possible 
time table for commercialization. Areas such as the chemical struc- 
ture of coal, characterization of liquefaction products, identification 
of bad actors in coal processing and the possibilities related to the 
exploitation of inherent chemical structure of coal are presented as a 
challenge to basic chemistry investigations. 


17710 (PB—272077, pp 48-60) Mass spectrometric analysis of 
coal derived fuels. Sharkey, A.G. Jr.; Shultz, J.L.; Schmidt, C.E.; 
Friedel, R.A. (Bureau of Mines, Pittsburgh, PA). 1974. 

From Workshop on analytical needs of the future as applied 
to coal liquification; Ashland, KY, USA (21 Aug 1974). 


The increased effort in developing coal hydrogenation and 
coal gasification processes has emphasized the need for additional 
analytical methods for coal derived fuels. Mass spectrometry is 
playing a major role in analyzing many of the streams from the 
Bureau of Mines SYNTHANE and SYNTHOIL processes. Streams 
derived from coal gasification and coal hydrogenation processes are 
outlined and examples are given for the analysis of coal, gas, oil, tar 
and process water. Deficiencies in current mass spectrometric meth- 
ods as applied to coal derived fuels are reviewed and needs for 
future analytical research are discussed. 


COAL AND COAL PRODUCTS 1865 


17711 (PB—272077, pp 61-90) Role of mass spectrometry in the 
characterization of coal liquefaction products. Aczel, T. (Exxon Re- 
search and Engineering Co., Baytown, TX). 1974. 

From Workshop on analytical needs of the future as applied 
to coal liquification; Ashland, KY, USA (21 Aug 1974). 


High and low resolution mass spectrometry play essential 
roles in the detailed characterization of coal liquefaction products. 
Formulas and concentrations of the aromatic hydrocarbons, oxygen- 
ated, sulfur and nitrogen compounds contained in coal liquids can be 
determined routinely in most cases. The data thus obtained can be 
used to provide detailed carbon number and compound type analy- 
ses and to predict bulk sample properties, such as distillation charac- 
teristics and elemental analysis. Isomeric hydrocarbons, of the same 
general formula such as_ indenes, dihydronaphthalenes, 
tetrahydroacenaphthenes, octahydrophenanthrenes can also be sepa- 
rated. This paper describes the high-resolution, low-voltage ap- 
proach now in use at Baytown, which handles up to 100 compound 
types and up to 2500 homologs per - pe The technique is illustrat- 
ed with examples from the analysis of typical coal liquids. Limita- 
tions of the MS approach, including those due to volatility and 
resolving power requirements, are discussed. 


17712 (PB—272077, pp 91-122) Coal liquids characterization. 
Ruberto, R.G.; Jewill, D.M. (Gulf Research and Development Co., 
Pittsburgh, PA). 1974. 

From Workshop on analytical needs of the future as applied 
to coal liquification; Ashland, KY, USA (21 Aug 1974). 


Analytical separation and spectroscopic techniques normally 
used for petroleum crudes and residues have been modified and are 
being used to fractionate coal liquids. These techniques include the 
extensive use of solvent extractions, adsorption, ion exchange and 
metal complexing chromatography. The fractions obtained are ana- 
lyzed by chemical and physical methods adopted from the petroleum 
industry or developed specifically for coal liquids. Other separation 
techniques and characterization methods, such as molecular sieves, 
clathration separation and charge transfer chromatography, are used 
less extensively. These methods of analysis are relatively fast, require 
only a few grams of sample, provide discrete fractions for detailed 
characterization, and provide comparative compositional profiles for 
coal liquids and other organic mixtures. Examples of applications 
will include the analysis of coal liquids obtained in batch and 
continuous liquefication experiments using various types of coals 
under various reaction conditions. The importance of these analyses 
for studying the coal structure and the liquefaction process, and for 
deciding on the best use of the liquids themselves, will be discussed. 
Areas where additional analytical methods are needed will be 
stressed. 


17713 Trapped organic compounds and aromatic units in coals. 
Hayatsu, R.; Winans, R.E.; Scott, R.G.; Moore, L.P.; Studier, M.H. 
(Argonne Nat! Lab, Ill). Fuel; 57: No. 9, 541-548(Sep 1978). 

Some insight into the chemical nature of coals and the coalifi- 
cation process was obtained by detailed analyses of the organic 
constituents of three coals--a lignite, a bituminous, and an anthracite 
coal. Organic compounds trapped in the coal matrix, residuals and 
products of the original coalification process, were isolated by 
vacuum distillation and solvent extraction. The macromolecular 
material which constitutes the bulk of coals was degraded by a series 
of selective oxidations to smaller units which could be identified and 
measured. The essential aromatic character of coals was demonstrat- 
ed, with condensation of aromatic rings increasing with increasing 
rank. 34 refs. 


17714 Application of carbon-13 nuclear magnetic resonance spec- 
trometry to coal chemistry: calculation of transferable hydrogen. Se- 
shadri, K.S.; Ruberto, R.G.; Jewell, D.M.; Malone, H.P. (Gulf Res 
and Dev Co, Pittsburgh, Pa). Fuel; 57: No. 9, 549-554(Sep 1978). 

The knowledge of the available hydrogen in the solvent is 
very important for the process of coal liquefaction. So is the under- 
standing about kinetics of hydrogen-transfer reaction. The nuclear 
magnetic resonance approach has been employed to calculate the 
level of hydroaromatics and transferable hydrogen present in coal- 
liquefaction solvents and products. The optimum conditions for data 
acquisition were determined by examining a synthetic mixture and 
five methods are critically examined. 11 refs. 


17715 Aromaticity of coal extract by 'H and '°C pulsed NMR 
methods. Yokono, T.; Miyazawa, K.; Sanada, Y. (Hokkaido Univ, 
Coal Res Inst, Sapporo, Jpn). Fuel; 57: No. 9, 555-558(Sep 1978). 

The temperature dependence of the spin relaxation time was 
studied by the pulsed nuclear magnetic resonance technique in order 
to evaluate the properties of different relaxation regions, and carbon 
aromaticity. Such results on aromaticity characterize the chemical 
structure of coal. Values of carbon aromaticity for several coals as 
received were estimated. 10 refs. 
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17716 Characterization of organic acids trapped in coals. 
Hayatsu, R.; Winans, R.E.; Scott, R.G.; Moore, L.P.; Studier, M.H. 
(Argonne National Lab., IL). Nature (London); 275: No. 5676, 116- 
118(Sep 1978). 

Freshly ground raw lignite from Sheridan, Wyoming was first 
treated with 5% aqueous HCl at room temperature to free the acids 
from the minerals and then extracted with 2.5% aqueous sodium 
hydroxide at 35°C for 16h. After work up by the usual method, 
soluble organic acids equal to 2.6% by weight of the lignite were 
obtained. A fraction of the organic acids isclated from the lignite 
was derivatised with diazomethane for analysis. The derivatives 
were analyzed by gas chromatography-mass spectrometry (GCMS), 
solid probe MS and high resolution MS using techniques which have 
been described previously. The distribution cf the organic acids as 
methyl esters was determined by measuring areas of GC peaks with 
a correction for the effective carbon number for each compound. 


17717 Boron compounds. XLVII. Quantitative determination of 
hydroxyl groups in lignites using activated triethylborane. Lenz, U.; 
Koester, R. (Max-Planck-Inst fuer Kohlenforsch, Muelheim-Ruhr, 
Ger). Fuel; 57: No. 8, 489-493(Aug 1978). 
A method for the quantitative determination of hydroxyl 
lg in lignites by means of activiated triethylborane is described. 
e ethane evolved during the O-diethylborylation is determined 
volumetrically. This newly developed method is compared with 
ge known procedures for the determination of hydroxyl groups. 
refs. 


17718 Nonaqueous potentiometry of coal-derived asphaltenes and 
model nitrogen-containing compounds in acetophenone and nitroben- 
zene. Darlage, L.J.; Finkbone, H.N.; King, S.J.; Ghosal, J.; Bailey, 
MLE. (Pikeville Coll, Inst for Min and Miner Res, Ky). Fuel; 57: No. 
8, 479-484(Aug 1978). 

A series of 34 nitrogen-containing compounds with a wide 
range of basicities was examined under differential nonaqueous po- 
tentiometric conditions in acetophenone and nitrobenzene. Asphal- 
tenes isolated from the vacuum still overhead (VSO) and vacuum 
still bottoms (VSB) fractions of the H-coal process were titrated 
under similar conditions. The titration resulis of both asphaltenes 
indicated the presence of two classes of nitrogen-containing com- 
pounds, a titratable class of the pyridine-ring or aniline type and a 
nontitratable class. 36 refs. 


17719 New method for elucidating the structures of coal. Deno, 
N.C.; Greigger, B.A.; Stroud, S.G. (Pa State Univ, University Park). 
Fuel; 57: No. 8, 455-459(Aug 1978). 

A description is given of a technique of oxidative degradation 
that destroys the aromatic rings while leaving the aliphatic structure 
relatively untouched. This technique is so simple and direct that it 
may be immediately adopted as a general method for characterizin 
poe cataloging the aliphatic structures in coals, lignites, lignins, etc. § 
refs. 


17720 Side reactions in the reductive alkylation of low-rank coal. 
Franz, J.A.; Skiens, W.E. (Battelle, Pac Northwest Lab, Richland, 
Wash). Fuel; 57: No. 8, 502-504(Aug 1978). 

The difficulty occasionally encountered of extracting mean- 
ingful information from reductive alkylation experiments on low- 
rank coals is considered. Caution is therefore suggested when inter- 
——~ correctly the spectroscopic and molecular weight data de- 
rived from lignites and subbituminous coals. 6 refs. 


17721 Measuring device to determine the thermal conductivity of 
bituminous material. Schaefer, H.G.; Dallmann, W. Glueckauf-Fors- 
chungsh.; 38: No. 6, 237-241(Dec 1977). (In German). 

An method for determining the thermal conductivity of hard- 
coal and brown-coal tar pitches is described. Thermal conductivities 
of seven pitches have been determined. 


17722 Investigation of the composition and properties of coals of 
the Irkutsk basin that have been oxidized in their beds with the aim of 
their possible nonfuel use. Larina, V.A.; Pokul, T.V. (Zhdanov 
Irkutsk State Univ, USSR). Solid Fuel Chem. (USSR) (Engl. Transl.); 
11: No. 4, 15-19(1977). 

A study has been made of coals oxidized in their beds from 
the most promising deposits that are now being worked and have 
been Pe red for working in the Irkutsk basin, which 
considerable stocks of oxidized coals because of the special features 
of its geological structure and bedding. Experimental results have 
shown that complex thermal analysis can be used to evaluate the 
degree of oxidation of the coals. The investigation of the composi- 
tion and properties of the oxidized coals of the basin have shown the 
— of their nonfuel use both in agriculture and in industry. 12 
refs. 


17723 Chemistry of sapropelites and methods for their industrial 
utilization, Tuturina, V.V.; Semenova, Z.V. (Irkutsk Polytech Inst, 
ao Solid Fuel Chem. (USSR) (Engl. Transl.); 11: No. 4, 20- 
23(1977). 
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The results are presented of a study of the chemical nature of 
sapropelites (low-caloric coal) by the methods of oxidation, thermal 
decomposition, chlorination, and hydrolysis. The broad and promis- 
ing possibilities of the utilization of sapropelites as a cheap raw 
material in the production of a whole series of chemical products is 
shown. Application fields include--foamed polyurethanes; flotation 
agents, bituminous concrete; anticorrosion coating, plasticizers, coal- 
alkali reagents. 16 refs. 


17724 Thermal degradation of peat and of natural polymers in the 
presence of activating agents and synthetic resins. Mazina, O.I1.; 
Drozhalina, N.D.; Zhukov, V.K.; Luk’yanova, Z.K.; Makeeva, G.P.; 
Rakovskii, V.E. Solid Fuel Chem. (USSR) (Engl. Transl.); 11: No. 4, 
52-53(1977). 

In the reported experiments, the authors have studied the 
processes involved in the interaction of the organic matter of peat 
and its components with steam, some mineral salts, and synthetic 
resins. In addition to peat, substances of known structure modifying 
individual structural elements of the organic matter of the peat were 
investigated: wood lignin, cellulose, monosaccharides, and individual 
organic compounds. It is demonstrated that the thermal degradation 
of a mixture of peat and synthetic resin is an additive process of the 
decomposition of the peat and the resin and the interaction of the 
structural elements of the substance of the peat with the resin is 
limited to condensation reactions with the formation of polynuclear 
aromatic structures, as is confirmed by the increased yield of solid 
residue and of hydrogen in the gas. 


17725 Investigation of coals by stepwise oxidation. Motovilova, 
L.V.; Ekaterinina, L.N. (Inst of Combust Miner). Solid Fuel Chem. 
(USSR) (Engl. Transl.); 11: No. 4, 102-103(1977). 

In the reported study, the stepwise oxidation of the coals 
permitting the isolation and investigation of intermediate products 
without their being subjected to further interaction with the oxidiz- 
ing agent under more severe conditions has been investigated. In 
experiments, the authors used two vitrinitic coals: a dense brown 
coal of the Borodino deposit of the Kansk-Achinsk basin (C/sup 
maf/ 72.00%, H/sup maf/ 4.64%, N/sup maf/ 0.90%, 0+.S22.46%) 
and a lean coal of the Bunguro-Listvyanka deposit of the Kuzbass 
(C/sup maf/ 89.65%, H/sup maf/ 3.82%, N/sup maf/ 2.44%, 
0+S4.09%). Oxidation was performed in an alkaline aqueous 
medium under a pressure of 100 atm with atmospheric oxygen for 2 
hr. In the first stage the coal was oxidized at 120°C, in the second at 
180°C, and in the third at 240°C. The kinetics of the oxidation of the 
brown and lean coals were studied. 3 refs. 


17726 Mechanism of methane diffusion in coal relieved of rock 
pressure. Ryzhenko, I.A.; Mamunya, L.A. Izv. Vyssh. Uchebn. Zaved., 
Gorn. Zh.; No. 6, 77-80(1977). (In Russian). 

A method is presented for studying the mechanism of meth- 
ane diffusion in coal particles that have been disturbed and undis- 
turbed. Methods are given for determining the mass exchange coeffi- 
cients. Diffusion in the adsorbed phase was shown to be the basic 
type of methane transfer in the coal particles under the conditions 
investigated. 


17727 Effect of the physical properties of a peat deposit on the 
propagation rate of elastic fluctuations in the layer. Kmitovenko, 
A.T.; Aleksandrov, B.M.; Zelenskii, B.M.; Chameev, A.Ya. Izv. 
Vyssh. Uchebn. Zaved., Gorn. Zh.; No. 12, 16-19(1977). (In Russian). 

The propagation rate of elastic fluctuations V/sub p/ was 
found to correlate best with the volume content of the gaseous 
component a/sub r/. The pressure of an analytical dependence 
between V/sub p/ and a/sub r/ makes it possible to develop a 
method of computing the physical properties of peat by physical 
data. 


17728 Effect of oxidative deactivation on the kinetics of coal self- 
heating. Glusberg, E.I. Jzv. Vyssh. Uchebn. Zaved., Gorn. Zh.; No. 12, 
61-63(1977). (In Russian). 

Results of an analytical study of self-heating are presented 
and examined from the viewpoint of the interaction between oxida- 
tive deactivation and temperature activation. A criterion for the 
degree of fire hazard is established based on the progressive or 
attenuating nature of self-heating. 


17729 Gamma-densimetric determination of peat soil volume in 
natural occurrence. Mikshevich, V.N.; Teryaev, N.I.; Aleksandrov, 
B.M.; Chermeninov, V.B. (Sverdlovsk Mining Inst., USSR). Izv. 
Vyssh. Uchebn. Zaved., Gorn. Zh.; No. 8, 2-5(1977). (In Russian). 

Results of the use of gamma-densimetry for determining the 
volumetric assay of peat soil in nature are described. The results 
make it possible to recommend the use of gamma-densimetry for 
determining the volume weight of peat soil in deposits in connection 
with engineering-geological exploration. 3 refs. 


17730 Determination of the mechanical strength of coal-contain- 
ing rock by measuring the apparent electrical resistance in exploratory 
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boreholes. Barer, M.I.; Eremeev, G.A. Izv. Vyssh. Uchebn. Zaved., 
Gorn. Zh.; No. 8, 39-41(1977). (In Russian). 

A method is presented for evaluating the compressive 
strength of coal-containing rock by measuring the apparent electrical 
resistance in exploratory boreholes on the basis of the correlation 
band found in the Chelyabinsk basin between the strength and 
electrical resistance of sandy-argillite rock. 


17731 Floatability of coal in various stages of metamorphism. 
Petukhov, V.N. (Magnitogorsk Mining and Metallurgical Inst., 
USSR); Popova, L.A.; Shokhin, V.N.; Ettinger, I.L.; Korshun, V.V.; 
Avdeenko, V.N. Izv. Vyssh. Uchebn. Zaved., Gorn. Zh.; No. 8, 130- 
133(1977). (In Russian). 

Test results are given for the floatability of coal in various 
stages of coalification, using various chemical reagents. Coal floata- 
bility is determined by its physico-chemical properties and molecular 
structure. The hydrocarbon derivatives 1,3-dioxane were shown to 
be highly effective reagents for floating hydrophobic minerals. The 
adsorption of chemical compounds, which contain oxygen in the 
cyclic structure or the carbon chain, occurs not only by dispersion 
forces but by the localization of electron density. 4 refs. 


17732 Influence of carbonization parameters on the formation of 
adsorbed and molecular-sieve properties of adsorbents made of poorly 
sintering coal. Savel’eva, L.V.; Umnikova, V.I.; Dvoretskii, G.V.; 
Savel'ev, L.N. Khim. Tverd. Topl.; No. 5, 17-22(1977). (In Russian). 

A study was made of the effect that carbonization tempera- 
ture and activation temperature have on the formation of the porous 
structure and molecular-sieve properties of adsorbents produced 
from poorly sintering coal. The porous structure of residues of 
poorly sintering coal can be affected by changing the parameters of 
carbonization and activation. 3 tables, 7 references. 


17733 Sorption capability of lignite. Agroskin, A.A.; Lyash- 
chenko, V.I.; Svyatets, ILE. Khim. Tverd. Topl.; No. 5, 23-28(1977). 
(In Russian). 

The parameters of the medium, granulometric composition 
and preliminary heating were shown to affect the sorption properties 
of humite-lipto-biolite coals in the lower bench of the Balakhovskii 
pit (Aleksandriiskii rayon). 11 references. 


17734 Nature of the shale substance of coal carbonaceous rock in 
the seam of the 21st Kemerov Region. Iskhakov, Kh.A.; Korobetskii, 
I.A.; Karpenko, M.V. Khim. Tverd. Topl.; No. 5, 29-32(1977). (In 
Russian). 

The nature of the shale substance in coal and rock, as illustrat- 
ed by the seam of the 21st Kemerov region of the Kuzbass, was 
studied with the aid of physico-chemical methods (derivatography, 
x-ray analysis, electron microscopy) and chemical analysis. A differ- 
ence in the composition of shaly substance was demonstrated along 
the vertical cross-section of the seam, and its significance for coal 
processing is discussed. 1 table, 11 references. 


17735 Direct electrochemical method of determining reducibility. 
Lapin, A.A. (Donbasskaya Scientific-Research Lab., USSR). Khim. 
Tverd. Topl.; No. 5, 37-43(1977). (In Russian). 

Typing coal by genetic reducibility is associated with the 
reactability of its organic mass with respect to oxidizing and reduc- 
ing agents. The essence of the method consists of determining coal’s 
position in one order of oxidation reactions in anode space and 
reduction reactions in cathode space of an electrochemical cell. 
Reducibility is expressed by a dimensionless magnitude—coefficient 
of reducibility K/sub r/. 3 tables, 2 references. 


17736 Chemical-petrographic characteristics of a unique saprope- 
lite from upper jurassic deposits of yakutiya (Usmun). Ginzburg, A.I1.; 
Stsepinskaya, G.L. (All-Union Scientific Research Inst. of Geology, 
Moscow, USSR). Khim. Tverd. Topl.; No. 5, 62-65(1977). (In Rus- 
sian). 


The genetic classification of coal and the degree of secondary 
changes were studied. Carbon-petrographic and chemical methods 
were used. 2 tables, 6 references. 


17737 Reflective capability as an important optical characteristic 
of coal. Dobronravov, V.F.; Romanovskaya, M.V. Khim. Tverd. 
Topl.; No. 5, 66-72(1977). (In Russian). 

The mutual connection of total vitrinite reflective capability 
in air and in immersion for average and high stages of metamorphism 
is made more precise on the basis of experimental studies and an 
analysis of literature data. This connection was shown to be identical 
for vitrinite and its types as a whole—kollinite and telinite. There- 
fore, the relationship between the volumetric reflection indices and 
the refraction and reflection indices is constant and independent of 
the cause of change in the aforementioned indices (metamorphism, 
genetic peculiarities). Therefore the reflective capability values in air 
or in immersion can yield a sufficiently precise indirect determina- 
tion of the vitrinite refraction index, and this makes it possible to 
make a close connection between vitrinite reflective capability and 
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its chemical composition and structure, and consequently, with its 
technological properties. 4 tables, 26 references. 


17738 Estimate of the percent pyrite content in Donets coals with 
the aid of nuclear gamma-resonance. Dovzhenko, N.F.; Smoilovskii, 
A.N.; Chernyshov, Yu.A. (Dnepropertrovskii State Univ., USSR). 
Khim. Tverd. Topl.; No. 5, 73-74(1977). (In Russian). 

A comparison is made of quantitative analysis of pyrite con- 
tent in Donets coals with the aid of gamma-resonance and chemical 
methods. 1 table, 4 references. 


17739 Oxidation resistance and certain physico-mechanical char- 
acteristics of isotropic pyrographite. Vinokur, F.L.; Sokolova, N.A.; 
Neshpor, V.S. (State Inst. of Applied Chemistry, Leningrad, USSR). 
Khim. Tverd. Topl.; No. 5, 144-150(1977). (In Russian). 

Tests results are listed for durability and anti-friction proper- 
ties of one variety of pyrolytic graphite—isotropic pyrographite. An 
examination is made of isotropic pyrographite’s resistance to oxida- 
tion by air in the temperature range of 400 to 600°. Comparative data 
were obtained on the indicated characteristics for graphites used in 
the manufacture of AG-1500 and VAR-253U brands of electrodes. 5 
tables, 3 illustrations, 5 references. 


WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 17835, 17836, 17837, 17865, 
18724, 18726, 18738, 19905, 20358 


17740 (NTIS/PS—78/0653) Sulfur dioxide control. Volume 2. 
1973-1976 (citations from the NTIS data base). Report for 1973— 
1976. Cavagnaro, D.M. (National Technical Information Service, 
Springfield, VA (USA)). Jul 1978. 225p. NTIS PC NO1/MF NO1. 

This bibliography of Federally-funded research covers air 
pollution control technology and equipment for sulfur dioxide. They 
do not cover fuel desulfurization or the use of low sulfur fuels. 
References do include emision reduction, involving fluidized bed 
combustion, combustion modification and additives, scrubbing, and 
other flue gas desulfurization processes. (This updated bibliography 
contains 220 abstracts, none of which are new entries to the previous 
edition.) 


17741 (NTIS/PS—78/0654) Sulfur dioxide control. Volume 3. 
1977-June, 1978 (citations from the NTIS data base). Report for 1977- 
June 1978, Cavagnaro, D.M. (National Technical Information Serv- 
ice, Springfield, VA (USA)). Jul 1978. 146p. NTIS PC NO1/MF 
NOl. 


Report citations cover air pollution control technology and 
equipment for sulfur dioxide. References are included on emissions 
reduction, involving fluidized bed combustion, combustion modifica- 
tion and additives, scrubbing, and other flue gas desulfurization 
processes. Fuel desulfurization and the use of low sulfur fuels are 
excluded. (This updated bibliography contains 141 abstracts, 91 of 
which are new entries to the previous edition.) 


17742 (PB—280580) Cleaning coal with coal: coal humic acids 
for removal of acids, alkali, ity, and heavy metal pollutants 
associated with the use of coal as a fuel. Completion report. Manahan, 
S.E.; Green, J.B.; Godwin, J.; Ting, B. (Missouri Water Resources 
Research Center, Rolla (USA); Missouri Univ., Columbia (USA). 
Dept. of Chemistry). 15 Feb 1978. Contract DI-14-31-0001-4170. 
184p. NTIS PC A09/MF AO1. 

The use of humic acid (HA) (a constituent of low rank coal) 
and fly ash (FA) as potential scrubber chemicals for the treatment of 
water pollution arising from coal combustion effluents is investigat- 
ed. HA is characterized and purification processes are described. 
Cation binding by HA is believed to occur via 3 main mechanisms: 
(1) ortho-phenolic-carboxylic chelation, (2) intra- and intermolecular 
exchange of acidic groups having appreciable acidity, and (3) ex- 
change following hydrolysis of groups on HA. The mechanism of 
absorption of SO2 (a primary constituent of coal combustion ef- 
fluents) by sodium humates is detailed. Absorption occurs mainly via 
simple neutralization, but SO2 is also complexed by HA under acidic 
conditions. Optimum SO2 sorption by HA-FA mixtures of various 
ratios is investigated. FA chemical makeup and properties are eluci- 
dated through selective dissolution in mineral acids. This behavior of 
FA in acids indicates that it contains several fractions of differing 
solubilities: an alkaline fraction, an Fe203-A1203 fraction, a magnet- 
ic Fe304 fraction and an SiO2 fraction. FA is largely made up of 
spherical glass particles of varying sizes with minor amounts of 
crystalline matter. The chelating agents salicylic acid and HA dis- 
solve FA at high pH. Conclusions are: an HA-FA system is feasible; 
HA is effective in dissolving FA; and HA-FA solutions absorb SO2 
well. Further research into HA-FA absorption of NOx species, the 
kinetics of FA dissolution in HA, the effect of HA and FA concen- 
tration on FA dissolution, the potential of HA-FA mixtures in other 
applications, the treatment and/or regeneration of HA in spent 





1868 ENERGY RESEARCH ABSTRACTS 


scrubbing solutions, and the treatment of sulfur buildup in scrubbing 
solutions is recommended. 


17743 Use of oil shale for control of sulfur dioxide emissions 
from the combustion of coal. Fuchs, L.H.; Nielsen, E.L.; Hubble, 
B.R. (Argonne National Lab., IL). Thermochim. Acta; 26: No. 1-3, 
229-239(Oct 1978). 

From 7. North American Thermal Analysis Society confer- 
ence; St. Louis, MO, USA (25 Sep 1977). 

Experimental results have been obtained which indicate that 
oil shale from the Mahogany ledge of the Green River formation (28 
gal oil/ton) has short-term (less than or equal to 3 h) sulfation 
properties superior to those of 1337 dolomite and consequently 
could be used more effectively to control SO2 emissions from the 
combustion of coal. In a gas mixture containing 0.27 percent SO:, 
the initial sulfation reaction rate at 750°C for the half-calcined shale 
is nearly six times that for the half-calcined dolomite. After 3 h, all of 
the CaCOs in the half-calcined shale is sulfated, compared with only 
37 percent in an equal amount of half-calcined dolomite. Although 
the results were obtained on spent shale (kerogen removed), they 
suggest that raw shale might be used for emission control in flui- 
dized-bed combustors to derive an added benefit from the heat 
content of the shale. 


17744 Thermogravimetric study of the effect of pore volume-pore 
size distribution on the sulfation of calcined limestone. Ulerich, N.H.; 
O'Neill, E.P.; Keairns, D.L. (Westinghouse Research and Develop- 
ment Center, Pittsburgh, PA). Thermochim. Acta; 26: No. 1-3, 269- 
282(Oct 1978). 

From 7. North American Thermal Analysis Society confer- 
ence; St. Louis, MO, USA (25 Sep 1977). 

The sulfation of calcined limestones, whose pore volume-pore 
size distributions had been adjusted by varying the calcination at- 
mosphere, was studied in a TG apparatus. For all the stones tested, it 
proved possible to improve the capacity of the calcine for fast 
reaction with sulfur dioxide. Electron microprobe studies showed 
that the enhanced sulfation occurred via increased inter- and intra- 
= diffusion. The results show why pressurized sulfation can 

lead to greater sorbent utilization, and how the capacity of limes- 
tones as SO. removal agents in high temperature gas cleaning may 
be enhanced 


17745 Regenerable sorbent and method for removing hydrogen 
sulfide from hot us mixtures. Farrior, W.L. Jr. (to Dept. of 
Energy). US Patent 4,089,809. 16 May 1978. Filed date 1 Mar 1976. 
6p. 


PAT-APPL-646,782. 

Hydrogen sulfide is effectively removed from hot gaseous 
mixtures useful for industrial purposes by employing a solid absor- 
bent consisting of silica-supported iron oxide in pellet form. 


17746 Ash and slag. Erythropel, H. Brennst.-Waerme-Kraft; 30: 
No. 4, 175-176(Apr 1978). (In German). 

The report reviews the present and future possibilities of 
utilizing ashes from conventional power plant. 


17747 Possible production of nitride-containing materials from 
coal tailings. Kost, L.A.; Novikova, N.N.; Sin’kova, L.A.; Shpirt, 
M.Ya. Khim. Tverd. Topl.; No. 5, 33-36(1977). (In Russian). 

An examination is made of the possible use of kaolin raw 
materials for producing nitride-containing materials. The production 
of such materials from coal mining tailings from domestic deposits 
was shown to be possible in principle. 1 table, 14 references. 


17748 Studies of nitrogen oxide removal from flue gas No. 1. 
Hori, K.; Taguchi, Y.; Niwa, S.; Kodama, K.; Tominaga, S.; 
Yamada, M.; Itoh, H.; Tatsumi, S. Kawasaki Giho; No. 61, 16-20(Aug 
1976). (In Japanese). 

To add to the techniques for removal of NO/sub chi/ from 
fixed exhaust gases we have been engaged in developing new NO/ 
sub chi/ removal processes for various flue gases. The NO/sub chi/ 
removal process is classified into wet and dry processes. The present 
paper mainly outlines the development of the wet NO/sub chi/ 
removal process by KHI. 


17749 Studies of the flue bypass duct in desulfurizing plants. 
Ozaki, K.; Fukui, J.; Kawamata, N.; Nobuki, T. Kawasaki Giho; No. 
61, 27- -31(Aug 1976). (In Japanese). 

It is necessary for the safety of a boiler, in case an induced gas 
draft fan in the desulfurizer is tripped, to provide an unclosed bypass 
gas duct (the flue bypass duct), but this method is attended with the 
problem of SO/sub chi/ leakage through the flue. Solutions to this 
problem were obtained by experimental investigations based on 
scale-model air-ducts. The solutions are: (1) Providing a suitable 

uide vane for directing branch flow to the desulfurizer if necessary; 
&) —— the volume of feeding to the desulfurizer in excess of 
boiler exhaust gas. The excess ratio is determined by the duct 
arrangement and design of the guide vane. The value of the excess 
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ratio is 1.00 to 1.06. The coefficient of draft loss in the model was 
calculated 


17750 Magnesium-gypsum process for flue gas desulphurization. 
Kawasaki Giho; No. 61, 154-156(Aug 1976). (In Japanese). 

KHI has developed the magnesium-gypsum desulfurization 
process through our own experimental study, and delivered the first 
actual plant for this process to the Okazaki Works of Unitika Co., 
Ltd. and the second to the Saidaiji Works of Japan Exlan Co., Ltd. 
at the beginning of 1976. In this process, a mixed slurry of calcium 
po magnesium is used as the absorbent for sulfur dioxides, and 

gypsum is recovered as a by-product. This process is excellent in 
desulfurization efficiency, requires no troublesome scaling, and is 
very economical. 


17751 Flue gas desulfurization plants at Anan and Sakaide Power 
Stations. Kawasaki Giho; No. 61, 156-157(Aug 1976). (In Japanese). 

Last year two sodium jot ee desulfurization plants 
were constructed at the Anan Power Station and Sakaide Power 
Station of the Shikoku Electric Power Co., and have operated well 
since the start. The capacity of each is 450 MW full scale. Their 
operating status and process outline are described in this report. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 17758, 17773, 17779, 17792, 
17844, 17951, 20358, 20364, 20371, 20480 


17752 (PB—280169) Combination limestone-lime neutralization 
of ferrous iron acid mine drainage. Final report November 1975— 
August 1976. Wilmoth, R.C. (Environmental Protection Agency, 
Cincinnati, OH (USA). Industrial Environmental Research Lab.). 
Jan 1978. 63p. (EPA—600/2-78/002). NTIS PC A04/MF AOIl. 

Studies were conducted on ferrous-iron acid mine drainage 
(AMD) treatment by a two-step neutralization process in which 
rock-dust limestone was mixed with the influent AMD and then 
hydrated lime was added in a polishing reactor. This combination 
treatment process resulted in reagent consumption cost reductions as 
high as 30 percent as compared to single-stage hydrated lime treat- 
ment of the same AMD. Later data indicated that an equal cost 
reduction (compared to single-stage lime treatment) could be 
achieved by a two-stage hydrated lime process in which the AMD 
and recycled sludge were mixed in the first reaction vessel and 
hydrated lime was added in the second reactor. No cost advantage 
for the combination process over straight hydrated lime treatment 
was felt to exist in situations where sludge recycling was not 
employed. 


17753 (PB—281729) Problem sites: lands affected by under- 
ground mining for coal in Illinois. Final report. Nawrot, J.R. (Illinois 
Inst. for Environmental Quality, Chicago (USA)). May 1978. 562p. 
NTIS PC A24/MF AO. 

Following a statewide survey of all Illinois lands affected by 
underground mining for coal, the Cooperative Wildlife Research 
Laboratory of Southern Illinois University at Carbondale identified 
problem areas associated with abandoned underground mine sites. 

upon an evaluation of the extent and severity of adverse 
environmental parameters, approximately 5,000 acres representing 
508 mine sites located in 50 counties were identified as problem 
areas. These areas represented of one or more of the following 
conditions: (1) exposed refuse materials (2,812.6 acres of gob and 
666.8 acres of slurry), (2) abandoned tipple areas (397.7 acres), (3) 
polluted water impoundments (233.7 acres), (4) adjacent affected 
terrestrial areas, (5) mine drainage to adjacent ditches, streams, and/ 
or rivers (276 mine sites), and (6) potentially hazardous mine open- 
ings including openings with mine drainage. In addition to physical 
and vegetational descriptions, analyses of refuse samples as well as 
drainage samples are included with individual mine site descriptions. 
An objective ranking system of problem sites based upon the extent 
and severity of individual problem conditions is also included. 


17754 (PB—283352) Emissions from synthetic fuels production 
facilities. Volume I. Executive summary. Colley, J.D.; Gathman, 
W.A.; Owen, M.L. (Radian Corp., Austin, TX (USA)). Sep 1977. 
Contract EPA-68-01-3535. 25p. 

This report was compiled to provide the Environmental 
Protection Agency with an assessment of multi-media pollutants 
from oil shale processing and coal gasification facilities. The report 
examines oil shale and coal extraction methods in addition to fuel 
conversion processes. Three oil shale conversion processes are con- 
sidered: the TOSCO II, Paraho, and Union Oil processes. The Lurgi 
process is considered for coal gasification. Process descriptions and 
module definitions are presented for each operation. Potential air 
emissions, water effluents, and solid wastes are then identified and 
quantified for each module. Emissions of trace elements and organics 
are determined qualitatively. An assessment of resources required to 
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ee the production facilities is also included. The overall report 

is presented in two volumes. Volume I summarizes the objectives, 
the approach, and the results of the study. Volume II gives detailed 
descriptions of the methodology and the results. 


17755 (PB—283353) Emissions from synthetic fuel production 
facilities. Volume II. Report. Colley, J.D.; Gathman, W.A.; Owen, 
M.L. (Radian Corp., Austin, TX (USA)). Sep 1977. Contract EPA- 
68-01-3535. 218p. 

This report was compiled to provide the Environmental 
Protection Agency with an assessment of multi-media pollutants 
from oil shale processing and coal gasification facilities. The report 
examines oil shale and coal extraction processes in addition to fuel 
conversion methods. Three oil shale conversion processes are con- 
sidered: the TOSCO II, Paraho, and Union Oil processes. The Lurgi 
process is considered for coal gasification. Process descriptions and 
module definitions are presented for each operation. Potential air 
emissions, water effluents, and solid wastes are then identified and 
quantified for each module. Emissions of trace elements and organics 
are determined qualitatively. An assessment of resources required to 
support the production facilities is alsc included. The overall report 
is presented in two volumes. Volume I summarizes the objectives, 
the approach, and the results of the study. Volume II gives detailed 
descriptions of the methodology and the results. (Portions of this 
document are not fully legible) 


17756 Impact of mine drainage on a mountain stream in Pennsyl- 
vania, Letterman, R.D.; Mitsch, W.J. (Ill Inst of Technol, Chicago). 
Environ. Pollut. (London); 17: No. 1, 53-73(Sep 1978). 

Physicochemical parameters and fish and benthic macroinver- 
tebrate community structure were studied in a small mountain 
stream in western Pennsylvania. Sampling stations were located 
upstream and downstream of coal mine drainage in an otherwise 
unpolluted stream. Due to an alkaline discharge and significant 
upstream alkalinity the pH below the mine discharges remained 
between 6.5 and 8. The major factor affecting the benthic communi- 
ty and fish population appeared to be ferric hydroxide deposition. 33 
refs. 


17757 Parametric analysis of pollutant migration following in situ 
gasification of lignite. Humenick, M.J. (Univ. of Texas, Austin); 
Novak, A.E. Jn Situ; 2: No. 4, 329-352(1978). 

An analytical solution of the convective-dispersive equation 
for one dimensional flow including sorption was used to determine 
the effect of various site-specific parameters on the migration of 
contaminants released to groundwaters from in-situ gacif cation of 
lignite. The migration of organics, ammonia, and other non-sorbing 
pollutants was determined in terms of peak concentrations, velocity 
of plume migration, and width of the plume. The most important site 
specific parameter causing migration was the normal groundwater 
velocity. The contaminatnts which appeared to pose the greatest 
problem due to migration were those which did not exhibit sorptive 
properties. 


RESERVES AND EXPLORATION 
REFER ALSO TO CITATION(S) 17850 


17758 (SNV-PM—1048) Exploitation of peatlands and its conse- 
quences on the ecology, climate and hydrology of the peatland area. 
Salmgren, O. (Statens Naturvaardsverk, Stockholm (Sweden)). 1978. 
116p. (In Swedish). Dep. NTIS (US Sales Only), PC A06/MF AOI. 

The exploitation of natural peatlands (mires) for cultural or 
industrial purposes has consequences for the soil, water, climate and 
flora and fauna. The intensity of exploitation increases in the direc- 
tion, forestry-agriculture-industry and can be related to the depth of 
drainage. The mire ecosystem is described and ecological concepts 
applied to the conditions of different types of mire ecosystems. 
Fundamental factors in the economic manipulation of the peatland 
resources have been focused on. The exploitation causes conse- 
quences concerning the flora and fauna, if the high and stagnant 
groundwater is not restored after the land use has come to an end. 
The diversity of fauna and game in forest ecosystems is reviewed. 
Different types of peatlands reveal great microclimatic variations, 
principally owing to the level of the groundwater. Effects of land 
use on micro- and local climate are analyzed. The importance of 
virgin peatlands with respect to the water balance of nature has 
formerly been highly exaggerated; in respect of ground- and surface- 
water hydrology topography plays a far more important part. Ef- 
fects of land use are discussed. 


17759 Rare-earth elements in some coal basins of Bulgaria. Es- 
kenazy, G. (Univ. of Sofia, Bulgaria ). Geol. Balc.; 8: No. 2, 81- 
88(Jun 1978). 

The abundance and the distribution of rare-earth elements 
(REE) have been studied in 13 coal samples from the Pernik, 
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Bobovdol and Balkanbas basins. La, Ce, Sm, Eu, Tb, Dy, Yb and Lu 
have been determined in the ash by non-destructive neutron activa- 
tion analysis. The REE concentration is normalized to shales. The 
REE distribution in the basins studied shows the following general 
features: (1) relative increase of heavy lanthanoids in low-ash coal; 
(2) increase of the absolute REE concentrations with the increasing 
ash content; (3) with the increasing ash content, the distribution 
pattern approaches that for shales. On a comparative plane: (1) the 
lower the REE concentrations in the wall-rocks, the lower their 
abundance in the coal; (2) the higher the degree of metamorphism, 
the lower the REE concentrations. The shale-normalized distribu- 
tion patterns of REE show that the low-ash coal is relatively 
enriched in heavy REE, while those of argillites and shales are 
similar. It is shown that REE are associated predominantly with the 
inorganic and, to a lesser degree, with the organic matter of the coal. 


17760 Petroleum and coal - fossil energy sources and testimony 
of past life. Welte, D. (Technische Hochschule Aachen (Germany, 
F.R.). Lehrstuhl fuer Geolo ope, Geochemie und Lagerstaetten des 
Erdoels und der Kohle). Erdoel Kohle, Erdgas, Petrochem. Brennst.- 
Chem.; 31: No. 3, 139-146(1978). (In German). 

Petroleum and coal are mainly derived from plants and bacte- 
rial matter. Lower plants, generally belonging to the group of 
phytoplanktonic organisms and bacterial matter, are the main con- 
tributors for the origin of petroleum. Coal is mainly formed from 
remnants of higher terrestrial plants. Coal and hydrogen rich sedi- 
mentary kerogen, finely dispersed in the mineral matrix of sediments 
are both subjected to increasing pressure upon burial. Oil-like sub- 
stances, with higher molecular weight hydrocarbons are formed in 
kerogen. However, during coalification mainly methane, carbon 
dioxide and water are formed in coal, with relatively little higher 
hydrocarbons. Type and amount of hydrocarbons formed are de- 
pendent on the kind of the organic starting material, i.e. its richness 
in hydrogen and on its degree of maturity, i.e. degree of coalifica- 
tion. These questions regarding the kind of organic matter and the 
degree of coalification can be answered by applying organic-geo- 
chemical and coal petrological methods. In the extractable organic 
matter of sediments, coals and petroleum so called geochemical 
fossils or biological markers are found. Organic-geochemical and 
coal petrological methods in combination with pertinent geological 
information facilitate an improved appraisal of the hydrocarbon 
potential in sedimentary basins. Furthermore, these methods are also 
of great value in the exploration and appraisal of coal deposits. 
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REFER ALSO TO CITATION(S) 17734, 17753, 17822, 17843, 
17844, 17845, 17847, 17848, 17849, 17850, 17860, 17861, 17862, 
17863, 17864, 17865, 17866, 19448, 19998, 20001, 20170, 20171 


17761 (BM-RI—8324) Tracer gas method for measuring leakage 
through mine stoppings. Matta, J.E.; Maksimovic, S.D.; Kissell, F.N. 
(Bureau of Mines, Pittsburgh, PA (USA). Pittsburgh Mining and 
Safety Research Center). 1978. 10p. Bureau of Mines, Washington, 
DC. 


The Bureau of Mines has developed a tracer gas method for 
measuring leakage through permanent mine stoppings. In this 
method, a temporary brattice is erected in the same entry as the 
leaking permanent stopping. Leakage was evaluated from concentra- 
tion measurements of a tracer gas introduced into the space between 
the stopping and brattice. Stopping leakages ranging from 15 cfm to 
265 cfm were simulated in an underground coal mine. Leakage 
values determined by the new method were within 10% of the 
known values. 


17762 (FE—5232-1) Engineering and economic evaluation of ex- 
plosive casting of overburden. (D’Appolonia Consulting Engineers, 
Inc., Pittsburgh, PA (USA)). Sep 1978. Contract ET-78-X-01-5232. 
23lp. Dep. NTIS, PC Al1/MF AOl1. 

An engineering and economic evaluation of explosive casting 
defined as the use of blasting to move overburden to a spoil pile 
without handling was made. A series of design nomograms relating 
the geometry of blast rounds to properties of intact rock and the 
range over which material is cast were developed, and serve as a 
design hypothesis for future studies of the method. Economic evalu- 
ation indicates the method can be used to advantage for mining 
operators capable of increasing production which more than offsets 
the added cost of drilling and blasting. The method also has applica- 
tion when confronting an increased stripping ratio. While prelimi- 
nary assessment is made of environmental and regulatory impacts, 
additional studies are required to demonstrate technical and econom- 
ic feasibility. 


17763 (FE—9126-1) Continuous  slipformed-concrete _ lining 
system compatible with the Blind Shaft Boring Machine. Final techni- 
cal report as of June 1978. Wallhagen, R.E. (Rapidex, Inc., Burling- 
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ton, MA (USA)). Oct 1978. Contract ET-77-C-01-9126. 128p. Dep. 
NTIS, PC A07/MF AOl1. 

This report describes the design of a continuous shaft lining 
system and a continuously extendible service line extension system to 
be utilized in conjunction with the Blind Shaft Boring Machine. The 
objective of this design program is to allow the BSB to operate an a 
continuous basis, free from interference and interruptions caused by 
the present lining and service line extension system. Detailed designs 
of both the continuous lining system and continuously extendible 
service line system are provided. A detailed cost analysis is per- 
formed and describes the capital, operating, and ownership costs for 
both systems. With an assumed amortization over six shafts of 2000 
foot depth, the total of all costs amount to $307 per foot for the 
lining system and $68 per foot for the service line system. The 
savings to be realized by increased shaft sinking rates were not 
considered in this program. Finally, a discussion of a future field test 
is presented which will fully demonstrate the capabilities of the 
Rapidex Continuous Shaft Lining System, prior to proceeding to a 
full scale test with the BSB. 33 figures, 11 tables. 


17764 (MTCH-PR—001-77(Rev.Ed.)) Mechanised drivage of 

roads, slopes and shafts. (Mining Technology Clearing House, Tam- 

he ys Staffordshire (UK)). Aug 1977. 129p. Dep. NTIS, PC A07/ 
F AOl. 

The variety of methods of work and the individual nature of 

statistics available from members makes a comparison of operational 
activity in this field very difficult. There is considerable variation 
between members drivage requirements on a ton per metre driven 
basis. This is primarily dictated by the natural conditions and the 
consequent methods of work adopted. The cost contribution to coal 
production from the drivage or heading activity appears to lie 
between 10 and 30 percent where the method is mainly longwall, 
and approximately 70 percent where it is mainly roof and pillar. 
There is therefore an opportunity for significant overall cost reduc- 
tion if the drivage process itself can be made more efficient and, 
beyond the activity itself, it appears likely that there should be scope 
for increasing the tons per metre driven. On the basis of a postulated 
average roadway life of 5 to 6 years, the subsequent cost of mainte- 
nance may add a significant long term burden particularly in deep 
and highly stressed strata. The R and D work aimed at improved 
roadway siting, strata consolidation and provision of roof support 
systems which do not require repair is thus likely to have a basic 
effect on production costs. Data on shaft construction is limited; but 
this activity must have major importance to members anticipating 
increase in production or transfer of production sites; and the likely 
criteria for operational effectiveness seem likely to be speed of 
construction rather than purely initial construction cost. There is a 
relative scarcity of specific mention of debris disposal systems. On 
the tons/metre data quoted it would however appear that debris 
disposal from drivages requires some 20 percent or more of colliery 
haulage demand and must be a significant factor in colliery econom- 
ics. 
17765 (PB—279658) Coal mine floor heave in the Beckley 
coalbed, an analysis. Report of investigations 1977. Aggson, J.R. 
(Bureau of Mines, Denver, CO (USA). Denver Mining Research 
Center). 1978. 38p. (BM-RI—8274). NTIS PC A03/MF AOl1. 

The floor heave ground control problems that have been 
encountered in a new underground coal mine in West Virginia are 
described. Previous experience in the coal seam, the results of 
physical property investigations, and in situ rock stress determina- 
tions are discussed. The apparent cause of the ground control 
problems is the existence of a high, biaxial, horizontal stress field 
coupled with a floor member which has time-dependent deformation 
characteristics. A theoretical analysis of the failure process is devel- 
oped. The analysis is assisted by finite element techniques. Mine 
design recommendations based on this analysis are presented. 


17766 (PB—280176) Computer simulation for evaluating coal 
= illumination systems. Final report. Goldstein, R. (Mathematical 
oa Group, Inc., Elmsford, NY (USA)). Sep 1977. Contract 

77006. 40p. NTIS PC A03/MF AOI. 

A computer program for calculating the illumination on coal 
mine surfaces due to machine-mounted lights is described. Utilizing 
numerical models of mining machinery and measured data on lumin- 
aire output characteristics, the program computes the ft-candle 
levels incident on the mine entry surfaces for any desired machine- 
luminaire-entry configuration. Shadowing effects of the machine are 
taken into account. Results are provided at 2-ft intervals on the face, 
left and right walls, floor and roof. To provide a data base for these 
calculations, eleven 3-D machine models were prepared and the 
outputs of three luminaire types were measured. Calculations were 
done for 30 configurations. 


17767 (PB—280180) Site selection and design for minimizing 
pollution from underground coal mining operations. Final report June 
1974—December 1976, Shotts, R.Q.; Sterett, E.; Simpson, T.A. (Ala- 
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bama Univ., University (USA). Coll. of Engineering). Jan 1978. 
Contract EPA-68-03-2015. 11lp. NTIS PC A06/MF AO1. 

The objectives of this study were to determine how best to 
select a layout and mining system and also to develop and operate an 
underground coal mine while at the same time minimizing pollution 
of the environment. The pre-mining environment was assessed by 
sampling Cedar Creek 3 and other streams. Analyses of samples of 
groundwater into the mine, of the water pumped from the mine 
sump, and of water from Cedar Creek below the mine, made possible 
the assessment of the area with regard to water quality. Principal 
factors associated with mining which affected downstream water 
quality were sulfide oxidation and acid formation in the mine, the 
a of the groundwater seeping into the mine, the limestone used 

or rock dusting, and the quality of the resettled but not treated mine 
and washing plant water carried to the continuous miners for dust 
suppression. Deep mines in Alabama's synclinal coalfields, if entered 
some distance from the outcrop, or mined down-dip if started on the 
outcrop, should produce little surface pollution. 


17768 (PB—283400) Digital computation of transients and safety 
testing of mine electrical power systems. Annual report June 24, 
1976—June 23, 1977. Stanek, E.K. (Bureau of Mines, Washington, 
DC (USA)). Jul 1977. 200p. 

The report deals with a multifaceted research effort to in- 
crease mine electrical system safety. The project can be broken into 
six task areas. Task one deals with the development of tests and 
instrumentation to perform these tests that are designed to detect 
incipient faults on mine power systems. This program also encom- 
passes evaluation of the tests and automation of data collection and 
recording using a microprocessor. Task two concerns the prediction 
and suppression of mine electrical transients. This program involves 
digital simulation and suppression hardware evaluation. Task three 
deals with the reliability and fail-safe assessment of various compo- 
nents of the mine electrical system including both the protective 
system and the bulk power system components. Task three also deals 
with theoretical analysis, laboratory testing, and in situ testing in 
coal mines of power system devices. Task four is an effort to design 
an optimal mine electrical distribution system. The initial effort is 
along the lines of refining analytical tools such as the load flow 
model. Task five is an attempt to optimize the selection of molded 
case circuit breakers, makes or models, on the basis of total annual 
cost. Task six assesses the availability of equipment to satisfy existing 
Federal regulations. 


17769 (PB—283407) Feasibility studies of a bidirectional auger 
system and a machine mining plan. Volume I. Bidirectional auger 
system. Baldwin, A.N.; Forst, G.; Rusconi, J. (FMC Corp., Santa 
Clara, CA (USA). Engineered Systems Div.). Aug 1977. Contract 
J0265029. 166p. 

This report documents work performed under a Bureau of 
Mines contract to study and develop two innovative mining systems: 
An underground auger capable of augering into the right and left 
ribs without repositioning the machine, and a conventional mining 
system employing recently developed innovative machinery. The 
report is in two volumes to document the studies separately. Volume 
I describes work performed and the recommended concept for a 
bidirectional auger. 


17770 (PB—283408) Feasibility studies of a bidirectional auger 
system and a machine mining plan. Volume II. Machine mining plan. 
Final report June 29, 1976—July 30, 1977. Baldwin, A.N.; Forst, G.; 
Rusconi, J. (FMC Corp., Santa Clara, CA (USA). Engineered 
Systems Div.). Aug 1977. Contract JO265029. 78p. 

This report documents work performed under a Bureau of 
Mines contract to study and develop two innovative mining systems: 
An underground auger capable of augering into the right and left 
ribs without repositioning the machine, and a conventional mining 
system employing recently developed innovative machinery. The 
report is in two volumes to document the studies separately. Volume 
II describes the studies of mining equipment performance and mining 
plans developed to determine a conventional mining plan offering 
improved productivity. 


17771 (SAN—2183-4) Overview of skills training in the under- 
ground coal mining industry. Belina, F.W. (Aerospace Corp., El 
Segundo, CA (USA)). Aug 1978. Contract ET-78-C-03-2183. 127p. 
Dep. NTIS, PC A07/MF AO1. 

A review of the training practices in the underground coal 
mining industry provides background data on the larger question of 
whether sufficient trained manpower can be made available to meet 
increased coal production goals. This review, which included a 
projection of the need to train 18,000 to 20,000 skilled miners per 
year through 1985, addressed the training practices of coal compa- 
nies, manufacturers, educational institutions, associations, the union 
and the federal government. Although most coal companies continue 
to train miners in production and maintenance skills through on-the- 
job exposure in a production environment, many are formalizing 
their skills training programs through the use of simulated mines, 
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training teams and special training sections. The local educational 
institutions represent a significant resource in skills training and 
provide a number of skills training programs using donated equip- 
ment from the manufacturers and coal companies. Four major equip- 
ment manufacturers provide maintenance training programs. Two 
major coal associations have contracted with a private organization 
to develop skills training material for use by the industry - particular- 
ly the smaller operators who cannot afford to develop their own 
programs. The union does not train, per se, but has established 
training requirements in its wage agreement with the coal operators. 
The federal government provides industry with a significant amount 
of health and safety oriented training material, has specified training 
requirements in recent legislation, and is also developing an appren- 
ticeship program oriented toward the development of production 
skills. The study indicated a general trend of the industry rising to 
meet the current and projected training needs on their own. Immedi- 
ate Department of Energy involvement to assist in the development 
of training aids, equipment, etc. for the underground mining industry 
was not generally indicated. 


17772 (TID—28879) Review of spontaneous combustion prob- 
lems and controls with application to US Coal Mines. Final technical 
report. Bacharach, J.P.L.; Chamberlain, E.A.C.; Hall, D.A.; Lord, 
S.B.; Steele, D.J. (PD-NCB Consultants Ltd., London (UK)). Sep 
1978. Contract ET-77-C-01-8965. 315p. Dep. NTIS, PC Al4/MF 
AOl. 

Expansion of underground coal mining activity in the West- 
ern US will increase the risk of spontaneous-combustion-caused mine 
fires. Such incidents in underground coal mines have, in the past, 
frequently led to serious financial loss or loss of life. The first part of 
this report is a state-of-the-art review and describes the mechanism 
of coal oxidation and its development to open fire and, based on 
Overseas experience, the mining and geological conditions to mini- 
mise the risk and methods of combating active fires are also de- 
scribed. The second part of the report is specific to Western US 
mining conditions and provides advice for operators on how best to 
minimise the hazard, both in the planning and operating phase. 
Guidance is also provided on combating active heatings. Areas for 
further research are defined. The report concludes that, given the 
adoption of the correct techniques, it is possible to mine the high-risk 
Western US coals safely and profitably. 


17773 (TID—29016) Design and demonstration of subsidence 
monitoring systems. O'Rourke, J.E. (Woodward-Clyde Consultants, 
San Francisco, CA (USA)). Oct 1978. Contract ET-78-C-01-3436. 
4p. Dep. NTIS, PC A02/MF AOl1. 

The program for the design and demonstration of the subsi- 
dence monitoring system is briefly outlined and the results expected 
are tabulated. (JSR) 


17774 Blast-open touch-close brattice panels. Technol. News; No. 
59, 1-2(Jan 1979). 

Stoppings are assembled using roof-to-bottom panels of brat- 
tice held together by Velcro seams that peel open when struck by a 
strong air blast. The Velcro seam is designed to open when exposed 
to forces lower than would normally damage the brattice. When the 
seams partially open, they relieve the blast air overpressure to 
prevent damage to the brattice panels and their anchoring devices. A 
stopping is returned to service by reclosing the Velcro seams. 
Installation instructions and sowers of further information are given. 


17775 Anthracite shows revitalization. Chironis, N.P. Coal Age; 
83: No. 9, 98-100, 103-104(Sep 1978). 

When it comes to anthracite, there are several recurring 
views heard in Washington: Mining the coal is a problem, and few 
markets seem to want it. No one can deny these beliefs, but several 
recent developments point to vitalization of Pennsylvania anthracite. 
Coal producers such as Reading Anthracite Co. are using deep open- 
pit mining techniques, with success, to get at the dipping seams 
hundreds of feet under the surface. There is also a surge of effort to 
make sure that anthracite takes an important role in any national 
energy policy developed by the Administration. Equipment used to 
mine anthracite and Department of Energy (DOE) efforts to im- 
prove anthracite markets are highlighted. 


17776 Impressions of the Chinese mining industry. Fettweis, 
G.B. (Montanuniv Leoben, Inst fuer Bergbaukd, Austr). Berg- Huet- 
tenmaenn. Monatsh.; 123: No. 8, 249-255(Aug 1978). 

The author gives his impressions, obtained during a visit to 
the Chinese People’s Republic from Oct. 21 to Nov. 4, 1977, of 
mining operations in the northern, northeastern, and southern parts 
of China, with particular attention paid to coal mining. After briefly 
noting the estimated coal reserves in China, the organization of the 
mining industry, the degree of modernization, and estimated output, 
the author discusses the damage caused by the earthquakes of 1976 
and reviews the mining techniques currently used, most of the coal 
mines being undergound mines worked by longwall retreating. Fi- 
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nally, the author describes his visits to two underground coal mines 
and one open-pit mine. 


17777 North-east Leicestershire prospect. Davies, F.D. (Natl 
Coal Board, South Nottinghamshire Area, Engl). Min. Eng. 
(London); 138: No. 204, 27-40(Jul 1978). 

The author describes the geology of the North-East Leices- 
tershire Coalfield and explains how the potential mine sites were 
chosen. Some of the technical proposals for the new mines are also 
detailed. This coalfield is known to contain five major seams, with 
total workable reserves of 510 million tonnes. 


17778 Stable hole mechanization with the NCB/DOSCO in-seam 
miner. Goldsby, M. (Natl Coal Board, Creswell Colliery, North 
Nottinghamshire Area, Engl). Min. Eng. (London); 138: No. 204, 41- 
51(Jul 1978). 

The introduction of the NCB/Dosco In-seam Miner into 
Creswell Colliery in Derbyshire, England, for stable hole mechani- 
zation is described. Reference is made to the adaptation of the 
machine from its general heading format and the modifications made 
to the machine in its subsequent use. The results are used to show 
how the stable hole machine has enabled other techniques of face 
design to be improved to give an overall improvement in productiv- 
ity. 

17779 Combating dust by water infusion. Deprez, J.C. (Cent 
d’Etud et Rech des Charbon de Fr). Min. Eng. (London); 138: No. 
204, 53-63(Jul 1978). 

The author briefly reviews the principles and methods of 
combating dust in coal mines and then focuses on water infusion-- 
one of the principal ways of coal dust abatement. The techniques of 
water infusion via the working (thin seams) and from roads (in thin 
seams) are discussed, and devices for nonstop infusion are consid- 
ered. 5 refs. 


17780 Cross-measure drifting: equipment and techniques. Morris, 
A.H. (Natl Coal Board Min Res and Dev Establ, Bretby). Min. Eng. 
(London); 138: No. 204, 65-72(Jul 1978). 

An examination was made of available data which suggests a 
range of rock hardnesses likely to be encountered when carrying out 
cross-measure drifting in NCB mines. The paper considers this in 
relation to the range of available roadheading, tunneling and heavy- 
duty drilling equipment and also considers equipment now being 
specified and developed for this purpose. There is also some discus- 
sion on the possible application of civil engineering type machines to 
coal mining. Since a major element in both cost and operation 
aspects of tunneling in coal mines concerns the type of roadway 
lining, some emphasis is placed on this. 


17781 Problems during the floating of the lining for the drilling 
shaft Sophia-Jacoba. Link, H. Glueckauf-Forschungsh.; 39: No. 3, 87- 
88(Jun 1978). (In German). 

For the ventilation of the pit Sophia Jacoba a drilling shaft 
was made according to the air-lift drilling principle and lined with a 
steel/prestressed concrete layer. Problems in connection with put- 
ting in the lining, e.g. on account of the curved axis, physical 
properties of flush drilling, and measurement methods and their 
evaluation, are reported on. The inlaying of the lining rings and the 
applied methods for measuring them in are described. 


17782 Capacity planning in a German coal mine. Lenhartz, R. 
(Saarbergwerke A.G., Saarbruecken (Germany, F.R.)). Glueckauj 
114: No. 12, 501-506(Jun 1978). (In German). 

From 20. work meeting of the Energiewirtschaftliches Insti- 
tut on planning in the power industry; Koeln, Germany, F.R. (7 - 8 
Mar 1978). 

The article deals with peculiarities of capacity planning in 
mining, boundary conditions for capacity planning, forms of adapt- 
ing the capacity to the fluctuating employment figures, and plannung 
methods for capacity planning. Illustrated by the mine of Reden, the 
Saarbergwerke AG's capacity planning is described. 


17783 Reorganization of Indian coal mining. Jackisch, W. 
Glueckauf; 114: No. 12, 519-520(Jun 1978). (In German). 

The organization of the nationalized Indian coal mining in- 
dustry, the Indian coal reserves, and the development of coal haul- 
age figures and mining techniques are reported on. 


17784 Centralized methods of supplying hydraulically-setting 
packing and filling materials to mine workings. Zillessen, C. Glueck- 
auf; 114: No. 12, 506-510(Jun 1978). (In German). 

Comparative considerations of pneumatic and hydromechani- 
cal transport systems are written down. The technological properties 
of building materials and the necessary equipment are described. 
Centralized supply with building materials is illustrated by two 
examples. 





1872 ENERGY RESEARCH ABSTRACTS 


17785 Magnetic striping of steel ropes. Lewis, D.C.; Ormon- 
droyd, H. (Nat! Coal Board Min Res and Dev Establ). Min. Technol.; 
60: No. 692, 220, 223, 226-227(Jun 1978). 

Magnetic striping provides a reliable and convenient basis for 
determining conveyance position in winding or similar situations. 
Trials to date have demonstrated that positional indication is repeat- 
able to within 10 cm and velocity readout to about 3 per cent. The 
ropes have maintained an acceptable level of magnetic field. 2 refs. 


17786 Effect of the coal layer left in the roof on the maintenance 
of caved longwall workings. Bilinski, A.; Sikora, W. Przegl. Gorn.; 34: 
No. 6, 241-244(Jun 1978). (In Polish). 

For good maintenance of a weak roof at longwall faces, it is 
most important to use an appropriate method and type of support. 
Where this is impossible for technical reasons, an attempt should be 
made to increase the carrying capacity of a weak roof. This may be 
achieved most simply by leaving a coal layer in the roof. A method 
for determining the required thickness of such a layer is given. It 
makes possible the reduction of mining losses resulting from leaving 
excessively thick top coal. 2 refs. 


17787 High-speed manriding by means of locomotive trains. 
Hoischen, G. Glueckauf; 114: No. 9, 387-391(May 1978). (In 
German). 

Due to the contraction of collieries into combined mines, 
distances from shaft to face and the return journey have become 
very long. A new signalling and track-monitoring system has made it 
possible to make up strict timetables with short manriding times. 


17788 Preliminary results of tests on the experimental use of 
high-pressure water infusion in coal for reduction of burst hazards at 
the victoria coal mine. Kowacki, B.; Kozlowski, B.; Siarkiewicz, R. 
Przegl. Gorn.; 34: No. 5, 197-200(May 1978). (In Polish). 

The results of studies of burst and gas hazards in a roadway (a 
rise heading) when using the method of high-pressure infusion in 
coal are presented. The work on infusion carried out under condi- 
tions of high saturation of the deposit with firedamp showed the 
usefulness of the method for the reduction of hazards. 


17789 Federal government's promotion of research in the coal 
mining industry. Matthoefer, H. (Bundesministerium fuer Forschung 
und Technologie, Bonn-Bad Godesberg (Germany, F.R.)). Glueck- 
auf; 114: No. 8, 327-329(Apr 1978). (In German). 

Address given at the opening of the Hansa hydraulic mine. 
Survey of Federal funding of research and of the projects promoted. 
The research projects cover safety and health of miners under- 
ground, the ‘Mine of the Future’ project and coal utilisation, espe- 
cially environmentally acceptable electricity generation from coal, 
gas production from coal, coal liquefaction and district heating. 


17790 Materials and equipment for concreting and filling under- 
ground, Zillessen, C. Glueckauf; 114: No. 7, 297-299(Apr 1978). (In 
German). 

The significance of hydraulically binding building materials in 
German coal mining has considerably increased recently. In the 
meantime, so many materials, including the equipment to employ 
them underground, the control systems and the pipelines, are on the 
market in operational condition, that, in general, they can meet the 
underground mining requirements. 


17791 Use of surface-active agents for dust control in coal mines. 
Matula, W. Przegl. Gorn.; 34: No. 4, 161-165(Apr 1978). (In Polish). 

Methods of dust control are presented with particular refer- 
ence to water. The properties of wetting agents and the possibilities 
of using them for elimination of this hazard are described. Criteria 
for selection and experience gained so far in the field of commercial 
use of surface active agents in coal mines are given. 7 refs. 


17792 Contribution to the explanation of discontinuous surface 
deformations and large subsidences over stowed workings. Palarski, J. 
Przegl. Gorn.; 34: No. 3, 120-125(Mar 1978). (In Polish). 

On the basis of analytical considerations, the pressure exerted 
by the stowing body on the stoppings and pillars separating the 
liquidated worked out area from mine workings are determined. The 
conditions when this pressure can lead to breakage of the stopping 
and to outflow of stowing material and, consequently, to the forma- 
tion of discontinuous deformations on the surface are indicated. The 
subsidence of the stowing material in the case of stowing of the 
shafts and staple shafts is determined on the basis of the theory of 
consolidation. It is established that deformation of the surface over 
workings of this kind may last over a period of several decades. 9 
refs. 


17793 A desorbometric method of determining the danger of gas 
and coal bursts. Borowski, J. Przegl. Gorn.; 34: No. 3, 105-109(Mar 
1978). (In Polish). 

The rate of gas desorption from coal depends on the degree 
of saturation of the coal with gas and on the properties of the coal. 
Starting from these dependences, methods of determining the quanti- 
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ty and pressure of the gas in coal on the basis of measurements of the 
desorption rate were developed. It is established that the possibility 
of bursts exists when the desorbable gas content in the coal exceeds 4 
m* CO, per ton or 6 m* CH, per ton. The critical value of the 
desorption factor is determined and is found to be equivalent to the 
given quantities of gas and amounts to $greater than equivalent 
to$120 mm H2O. The variation of the state of hazard in this part of 
the deposit caused by the gas content of coal varying with the 
development of mining work or by the use of preventive measures, 
may be detected by measurements in mines with the use of a new 
type of desorbometer. 18 refs. 


17794 A quick method of approximately assessing the susceptibil- 
ity of coal seams to rock bursts. Kidybinski, A.; Hladysz, Z. Przegl. 
Gorn.; 34: No. 3, 110-112(Mar 1978). (In Polish). 

The results of tests carried out in mines on the correlation 
between the energy factor of the susceptibility of the seams to rock 
bursts and of the rebound number of the solid coal, as measured by a 
Schmidt hammer with a low impact energy. The existence of an 
empirical correlation between the two values is shown, which makes 
it possible to replace the labor-consuming laboratory determinations 
carried out so far by rapid determinations of the solid coal rebound. 
Guidelines for the use of the new method are given. 4 refs. 


17795 Driving of roadways with wide sections by means of blast- 
ing. Wild, H.W. Glueckauf; 114: No. 1, 5-9(Jan 1978). (In German). 

The author investigates inhowfar the time required for drill- 
ing blasting and working can be reduced by well-known technical 
and organisational means in roadways with large diameters (> 18 
m?*) 


17796 Purpose and philosophies of remote control and monitor- 
ing. Wood, J.E. Glueckauf; 114: No. 2, 50-55(Jan 1978). (In German). 

From International conference on remote control and moni- 
toring in mining; Birmingham, UK (11 - 13 Oct 1977). 

A survey of the historical development is followed by the 
application of computers in remote control and monitoring in British 
coalmines. Experience with the remote control of working processes 
in coal haulage and coal processing is presented and future develop- 
ments are pointed out. The advantages of radio communication are 
described and legal regulations in British mining in the field of 
operational safety and health protection are critically viewed. 


17797 Remote control and monitoring in mining. Opening ad- 
dress. Ezra, D. Glueckauf; 114: No. 2, 47-49(Jan 1978). (In German). 

From International conference on remote control and moni- 
toring in mining; Birmingham, UK (11 - 13 Oct 1977). 

The world energy demand up to the year 2020, meeting the 
growing energy demand, the increasing shortage of the energy 
carriers petroleum and natural gas, and the mounting significance of 
coal are reported on. This is followed by the problems which present 
themselves when trying to explore, exploit and process the world’s 
vast coal reserves. Colliery mechanisation having been achieved, 
mining engineering now has the task of solving the problem of 
remote control. 


17798 Winning, face haulage and stowing at the International 
Mining Fair at Birmingham. Pfannenstiel, P.K. Glueckauf; 114: No. 2, 
74-76(Jan 1978). (In German). 

From International conference on remote control and moni- 
toring in mining; Birmingham, UK (11 - 13 Oct 1977). 


17799 Automation of coal winning and transport at the Birming- 
ham International Conference. Steudel, J. Glueckauf; 114: No. 2, 56- 
57(Jan 1978). (In German). 

From International conference on remote control and moni- 
toring in mining; Birmingham, UK (11 - 13 Oct 1977). 


17800 Technologies of mining steep coal seams in the USSR. 
Migdalek, J.; Zajega, W. Przegl. Gorn.; 34: No. 4, 173-177(1978). (In 
Polish). 

Basic methods for development of steep seams and the mining 
system used in the USSR are discussed with particular reference to 
development trends. Certain facilities for mechanizing the face oper- 
ations which may be useful under Polish conditions are described. 7 
refs. 


17801 Importance of reserve capacity as a means of improving 
the reliability of the engineering links of a coal mine's production 
areas. Kolokolov, O.V.; Erpert, A.M.; Gorokhovskii, .K. Jzv. Vyssh. 
Uchebn. Zaved., Gorn. Zh.; No. 1, 21-25(1978). (In Russian). 

An examination is made of various means of reserve capacity 
with respect to the operations and the engineering arrangements of 
production areas. A reserve in the form of excess equipment capacity 
was found to be the most acceptable. 
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17802 ‘Study and establishment of the reliability of engineering 
systems in the frontal extraction of coal. Kvon, S.S.; Adilov, K.N.; 
Ermekov, T.E. (Kazakh Polytechnic Inst., Alma-Ata, USSR). Izv. 
Vyssh. Uchebn. Zaved., Gorn. Zh.; No. 3, 13-16(1978). (In Russian). 

Results are given for tests of the reliability of engineering 
systems of frontal extraction with the use of excavators with frontal- 
sorting action. The reliability has been established for the engineer- 
ing systems of frontal excavation which provides a continuously 
operating frontal technology with a load of 3,000 tons daily. 2 tables. 


17803 Mathematical model study of degassing of a seam’s facing 
zone. Pavlysh, V.N.; Ladyzhenskii, Yu.V. (Donetsk Polytechnic 
Inst., Stalino, USSR). Izv. Vyssh. Uchebn. Zaved., Gorn. Zh.; No. 3, 
61-63(1978). (In Russian). 

A mathematical modeling method was used to study the 
effect of degassing boreholes on the methane content of coal in the 
facing zone and gas evolution into the longwall. The problem is 
reduced to a numerical solution of a non-linear differential equation 
in partial derivatives with mixed boundary conditions. 2 references. 


17804 Statistical study of the degree of reliability of insulating 
underground electrical devices in coal mines. Shchutskii, V.I. 
(Moscow Inst. of Mining, USSR); Kuz'min, G.S. Izv. Vyssh. Uchebn. 
Zaved., Gorn. Zh.; No. 3, 109-113(1978). (In Russian). 

An analysis is made of the nature of current failures and an 
estimate is made of reliability factors for the insulation of miners’ 
explosion-proof electric motors, magnetic starters, and automatic 
breakers used in excavation sections of mines in the sub-Moscow 
coal basin. Average values and their reliable boundaries are given for 
mean-cycles-between failures, the length of time required for restora- 
tion of insulation failure, and the coefficients of emergency idling. 
Laws were obtained for the distribution of corresponding random 
magnitudes and their parameters. 2 tables, 4 references. 


17805 Selection of components in remote-control systems for the 
automation of coal mining units. Il'yusha, A.V.; Koba, Yu.B.; Sidyak, 
V.A. (Inst. of Mining, Moscow, USSR). /zv. Vyssh. Uchebn. Zaved., 
Gorn. Zh.; No. 3, 136-141(1978). (In Russian). 

A method for the selection of components and communica- 
tions coding in remote control systems for the automation of coal 
mining units is proven. A two-step selection is recommended for 
remote control systems with cutter units. In the first step a parallel- 
sequential cyclic reflected time-and-frequency code of length | is 
used with an alphabet containing a binary two-digit character, each 
of which represents a specific frequency. In the second step there is 
a very simple time-distributed code c'/sub k/, where k is the number 
of positions of the distributor, equal to the number of controlled 
components in one monitor. 


17806 Zones of different deformation in a strata section. Arndt, 
E. Glueckauf-Forschungsh.; 38: No. 6, 214-216(Dec 1977). (In 
German). 

Using the finite element method, regions of deformation are 
determined for an underground mine. The regions of elongation, 
compression, tension, and pressure at different depths and dips of the 
stowing material are pointed out and explained. 


17807 Neurath-Nordfeld open-cast mine. Stoll, R.D. (Technische 
Hochschule Aachen (Germany, F.R.). Lehrstuhl und Inst. fuer Berg- 
baukunde 3). Braunkohle; 29: No. 12, 479-491(Dec 1977). (In 
German). 

The author gives a detailed description of the Neurath-Nord- 
feld open-cast mine. He reports on: mine field and deposits, organisa- 
tion and operation, mining activities, open-cast mining equipment, 
draining, coal hauling, coal transport, and recultivation. 


17808 Bituminous coal mining in the Federal Republic of Ger- 
many - developments in past and future. Erasmus, F.C. (Ruhrkohle 
A.G., Essen (Germany, F.R.)). Tech. Mitt.; 70: No. 12, 785-788(Dec 
1977). (In German). 

The article deals with the development of the world energy 
demand, in particular in the FRG, up to the year 2000. The impor- 
tance of coal in the future energy supply is pointed out. Reported on, 
too, are rationalisation in German mining and future technical devel- 
opments in working faces at great depths. 


17809 High capacity underground coal handling system for mod- 
erately thick and inclined coal seams. Singh, J.G. (Banaras Hindu 
Univ, Inst of Technol, India). /. Mires, Met. Fuels; 25: No. 12, 357- 
362(Dec 1977). 

An effort to map out an efficient and productive underground 
transport system for coal seams with moderate dip and thickness, 
such as commonly occur in India, is described here. The system's 
components (district transport, panel deep/rise transport, shaft level 
transport, outlet to surface), as well as belt conveyors, locomotive 
transport and mine cars are discussed in some detail. 12 refs. 


17810 Use of tramline sleepers in coal mines: assessment of their 
requirement and development of substitutes. Banerjee, A.N.; Khosla, 
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I.J.; Agarwal, R.K. (Cent Mine Plann and Des Inst, Ltd, Asansol, 
India). J. Mines, Met. Fuels; 25: No. 12, 363-370(Dec 1977). 

Currently, only wooden sleepers are used for tracks in India’s 
coal mines, with a few exceptions. This article examines the require- 
ments for larger size sleepers, and also the possible substitutes for 
wood, such as concrete, cast iron and steel. Design and economic 
factors involved in the development of a suitable substitute for 
wooden sleepers are considered. 4 refs. 


17811 Mining contractors: a ni evil or an increasingly 
valuable service to the industry. Redpath, J.S. (J.S. Redpath Ltd, 
North Bay, Ont). Trans. Can. Inst. Min. Metall.; 80,: 27-30(1977). 

The present status of underground mining contracting in 
Canada is outlined, and important facts concerning the writing and 
administration of underground mining contracts are presented. The 
paper is based on author's experience as a contractor and also as a 
consulting engineer advising others in the purchase of contractors’ 
services. The imformation may be useful to those intending to 
engage a mining contractor. 


17812 Determination of the extent and structure of thick coal 
seams in underground mining. Yamshchikov, V.S.; Mashir, V.N.; 
Krivosheev, Yu.T. Izv. Vyssh. Uchebn. Zaved., Gorn. Zh.; No. 6, 41- 
44(1977). (In Russian). 

A method is presented for acoustical probing and a block 
diagram is given for ultrasonic apparatus. 


17813 Forecasting the position of excess water and 
prone zones in coal mines by gamma-survey. Shtengelov, E.S. Izv. 
Vyssh. Uchebn. Zaved., Gorn. Zh.; No. 12, 3-6(1977). (In Russian). 
Excess water and discharge-prone zones are determined by 
the contemporary stress state of the earth’s crust. The excess water 
zones are the modern horizontal fracture zones and the discharge- 
prone zones are those of residual tangential compression, associated 
with alpine orogenesis. The location of these and other zones can be 
identified with the aid of a high-precision gamma survey and other 
gamma methods. 


17814 Degree of carbamide tar penetration into the porous struc- 
ture of coal. Grinev, V.G.; Lyuev, V.A. (Moscow Mining Inst.). Izv. 
Vyssh. Uchebn. Zaved., Gorn. Zh.; No. 7, 6-8(1977). (In Russian). 

A method is proposed for determining the degree to which 
cavities in coal can be filled with carbamide tar which is pressed into 
a coal seam to make it stronger. 2 tables, 5 refs. 


17815 Effect of timber supplies on the efficiency of coal mining. 
Kulish, S.A.; Ponikarov, V.D. (Kharkov Engineering-Economics 
Inst.). Izv. Vyssh. Uchebn. Zaved., Gorn. Zh.; No. 7, 49-51(1977). (In 
Russian). 

An analysis is made of the system of supplying coal i 
production associations with timber materials. The potential for 
greater efficiency in the use and processing of timber is indicated. 
The possibility of using methods of mathematical modelling and 
forecasting to improve the efficiency of supplying timber to coal 
associations is demonstrated. 1 table. 


17816 Study of the sudden discharge of coal and gas. Tyan, R. B.; 
Lysenko, V.N.; Kukharev, E.V. (Inst. of Geotechnical Mec 
Kharkov). Izv. Vyssh. Uchebn. Zaved., Gorn. Zh.; No. 8, 49-52(1977). 
(In Russian). 

A mathematical model and computer calculation results are 
presented for studies of the sudden discharge of coal and gas. A 
quantitative evaluation is given of the gas-dynamic and energy 
parameters for such sudden coal and gas discharges. 6 refs. 


17817 Gas evolution from depleted areas during exhaust ventila- 
tion. Sokolov, E.M.; Kachurin, N.M.; Shilov, N.G. (Tulsk Polytech- 
nical Inst., USSR). Izv. Vyssh. Uchebn. Zaved., Gorn. Zh.; No. 8, 53- 
58(1977). (In Russian). 

Theoretical studies are presented on gas evolution from de- 
pleted areas of mines during the process of changing from forced 
ventilation to exhaust ventilation systems. The results of theoretical 
studies are compared with experimental data obtained under natural 
conditions. The level of gas evolution was shown to be independent 
of the means of ventilation. 


17818 Interaction between water introduced into a coal and 
methane. Ettinger, I.L.; Savenko, L.V.; Korshun, V.V.; Kovaleva, 
I.B. Khim. Tverd. Topl.; No. 5, 9-16(1977). (In Russian). 

For the purpose of studying the interaction between methane 
and water artificially introduced into a coal seam, an examination 
was made of the effect that water has on the initial rate of gas 
emission from the coal and on gas evolution from mine operations, 
and on changes in the porous structure of coal under the influence of 
water. Hypotheses are suggested on the nature of water transfer in a 
porous medium of coal seams, saturated with gas. 3 tables, 9 refer- 
ences. 
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17819 Nuclear sensor for rock/coal machine guidance. Cher- 
nyak, Z.A. Ugol; No. 12, 38-39(Dec 1976). 

A sensor for horizon control using gamma radiation is de- 
scribed. 


TRANSPORT AND HANDLING 
REFER ALSO TO CITATION(S) 17659, 17731, 17809, 17810 


17820 (PB—283411) Analysis of coal preparation plants for ap- 
plicability of the National Electrical Code. Part I: Analysis and 
review. Part II: recommended guidelines. Atallah, S.; Valence, P. 
(Little (Arthur D.), Inc., Cambridge, MA (USA)). 15 Oct 1977. 
Contract JO166059. 107p. NTIS PC A06/MF AO1. 

A survey was conducted relating to the current practices for 
the classification of hazardous locations in coal preparation plants. 
Several plants processing bituminous, anthracite, and lignite coal in 
Pennsylvania, West Virginia, North Dakota, Colorado, Montana, 
and Wyoming were visited. Coal preparation plant operations and 
designers as well as Mining Enforcement and Safety Administration 
(MESA) inspectors were interviewed. The National Electrical Code 
was discussed with selected members of the NFPA committee and 
electrical equipment manufacturers. Data provided MESA on fire 
and explosion accidents in coal preparation plants were examined. 
The requirements of the pertinent Federal Regulations, National 
Electrical Code, National Electrical Manufacturers Association, and 
Underwriters’ Laboratories were compared and evaluated. The 
report consists of two parts. Part I, ‘Analysis and Review,’ provides 
a summary of the findings. Part II, ‘Recommended Guidelines,’ 
consists of recommended uniform guidelines that may be used for 
interpreting the National Electrical Code as it applies to the classifi- 
cation of hazardous areas in coal preparation plants. 


17821 Coal processing at Fording Coal Limited. Gagnon, A.G. 
(Fording Coal Ltd, Elkford, BC). CJM Bull; 71: No. 797, 103- 
106(Sep 1978). 

An outline is given of the coal processing circuit at Fording 
Coal Limited in southeastern British Columbia as it exists today, 
with emphasis on the changes to the original fine coal treatment 
circuit. The major problems associated with the original circuit 
included excessive loss of magnetite, reduced throughput during 


periods of a high proportion of fine coal in the plant feed and low 
yield in the fine coal circuit. 


17822 Cable belt installation, operation and maintenance. Dunn, 
C. (Natl Coal Board, Longannet Mine, Scott Area). Min. Eng. 
(London); 138: No. 204, 85-99(Jul 1978). 

The author outlines the experience obtained in the operation 
of a cable belt conveyor installed for underground to surface coal 
handling from a mining complex and suggests that the conclusions 
drawn can be used to advantage in the planning and design of similar 
installations. Attention is focused on the areas which require further 
development to improve efficiency and the planning and installation 
aspects which require special consideration in the early stages. The 
importance of adequate maintenance facilities are stressed with par- 
ticular reference to manriding and rope charging. 


17823 Coal preparation: computer simulation of plant perform- 
ance, Jacobsen, P.S. Colo. Sch. Min., Miner. Ind. Bull.; 21: No. 1, 1- 
8(Jan 1978). 

The first phase of a computer simulation model of the coal 
preparation process is described. The operations of crushing, screen- 
ing, and cleaning are simulated. A proposed later phase of modeling 
would include dewatering and thickening devices, effects of crush- 
ing and quality constraints, and capital and operating cost econom- 
ics. The present simulation model allows for 30 separate pieces of 
equipment, 25 flowstreams interconnecting the equipment, and 3 
recycle streams all interconnected at the discretion of the user. 
Washability analyses of the raw coal, including 22 size increments 
and 10 specific gravity fractions, are allowed. Simulator output data 
can be varied to meet the user's needs. By specifying the quality of 
raw coal feed and pieces of equipment, the user is able to simulate a 
variety of coal preparation configurations. The example presented is 
that of a plant including a Baum jig, concentrating table, and froth 
flotation as cleaning equipment. A rotary breaker is used to crush the 
coal. The basic input data is washability (float-and-sink) data of raw 
coal. The full range of quality determinations is obtained using 
standardized ASTM methods. A laboratory designed and equipped 
in this manner is able to process the raw coal to obtain the basic data 
required for the computer simulation model and then proceed to 
predict full-scale coal preparation circuit performance. The model 
serves as a useful tool in the preliminary planning of alternative 
circuits and comparing the potential cleaning of various coals. 


17824 Effect of the operational system of a selective grinding 
machine on the distribution of coal and rock by size. Bulenkov, V.L.; 
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Kodyk, G.T. Izv. Vyssh. Uchebn. Zaved., Gorn. Zh.; No. 1, 160- 
163(1978). (In Russian). 

An examination is made of the operational system of a selec- 
tive grinding machine and a study is made of the effect on the 
distribution of coal and attendant rock by size. Recommendations 
are given for using the DB-28 type machine for the mechanical 
sorting of rock in mines of the Karagand basin. 


17825 Washability equations of raw coal from some lithostrati- 
graphic units of the Upper Silesian coalfield. Winiewski, J.J. (Bharat 
Coking Coal Ltd). J. Mines, Met. Fuels; 25: No. 12, 374-382, 386(Dec 
1977). 

It has been established that the yield of cleans with a specific 
ash content from raw coal, mined in a particular lithostratigraphic 
unit of the Upper Silesian coalfield, is a function of its average 
overall ash content and the lithofacial structure of this unit. Using 
methods of statistical mathematics, partial and general washability 
equations were developed for coarse and slack raw coal from the 
basic lithostratigraphic units of the coalfield. The equations make it 
possible to forecast the washability of raw coal when the quality 
determined by the ash content and the lithostratigraphic source is 
known. 33 refs. 


17826 Suitability of a continuous radiometric determination of 
the bulk density for the control of dry brown coal preparation for 
briquetting. Wesemann, U. (Technische Hochschule Aachen (Ger- 
many, F.R.). Fakultaet fuer Bergbau und Huettenwesen); Schaefer, 
H.G. Glueckauf-Forschungsh.; 38: No. 5, 192-196(Oct 1977). (In 
German). 

As shown by the results of the investigation, the grain struc- 
ture of dry brown coal is not only of considerable significance for 
briquette firmness but also for the energy expenditure required for 
briquetting. It is particularly important to control the grain structure, 
as a high briquette firmness with comparatively low energy expendi- 
ture can be achieved dependent on this parameter. A radiometric 
bulk density determination based on the irradiation process is suit- 
able for the control. A measuring device developed according to this 
measuring principle offers possibilities of extensive control measures 
in the processing of brown coal due to the high accuracy compared 
to common determination methods and to the continuous monitoring 
of the measured value. 


17827 Low-temperature oxidation of coals in relation to the 
solution of problems of their rational storage. Petrik, G.K.; Kucher- 
enko, V.A.; Perepelitsa, A.G. (Acad of Sci of the Ukr SSR, Inst of 
Phys Org Chem and Coal Chem). Solid Fuel Chem. (USSR) (Engl. 
Transl.); 11: No. 4, 10-14(1977). 

The low-temperature oxidation of coals by atmospheric 
oxygen on their storage in open heaps and in the coal beds is 
characterized predominantly as a slow oxidation process. It is con- 
nected with the large losses of fuel that are found in the category of 
concealed losses. The basic solution of the problem of combating the 
losses of coal on storage is the wide use of the trench method of 
storing coals. 11 refs. 


17828 Methods for controlling the process of coal concentration 
in dense media cyclones. Vlasov, K.P.; Kravchenko, A.T.; Kotkin, 
A.M. Izv. Vyssh. Uchebn. Zaved., Gorn. Zh.; No. 6, 137-142(1977). (In 
Russian). 

Results of tests on a dense medium cyclone complex for coal 
concentration with automatic control are given. A mathematical 
model of the complex was developed for the regulated variables: 
density of the working suspension and its sediment concentration as 
well as the total throughput of the suspension. The control system 
was found to be non-linear and it does not have self-alignment. In 
order to make a control system which satisfies technological require- 
ments, it is essential to obtain information about the density of the 
suspension in the flows emanating from the cyclone with the indus- 
trial product and the waste. 


17829 Effect of fracture forces on the density of peat during the 
pelleting process. Berkovich, I.I. /zv. Vyssh. Uchebn. Zaved., Gorn. 
Zh.; No. 12, 12-15(1977). (In Russian). 

Correlations for computing the thickness of the compression 
layer, average density and pressure sufficient to make pellets of a 
given size and the required specific matrix load were obtained from 
the exponential distribution law average axial stress of a compressed 
layer of peat and the linear relationship to the compression pressure. 


17830 Forecasting the concentrate yield at a coal preparation 
plant. Chermalykh, V.M.; Ul’Shin, V.A.; Izmailov, V.F.; Pavlyuk, 
N.P. Izv. Vyssh. Uchebn. Zaved., Gorn. Zh.; No. 12, 121-126(1977). (In 
Russian). 

A study is made of the possibility of predicting the output of 
cleaned coal by inserting the separation efficiency function into the 
coal flow estimate. The uneven operation of the plant and the basic 
characteristics of the coal are taken into account. 
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17831 (PB—280986-T/SL) Parameters and regimes for the hy- 
draulic transportation of coal by pipelines. Trainis, V.V. (Bureau of 
Mines, Washington, DC (USA)). [nd]. Translation of Parametry i 
rezhimy gidravlicheskogo transportirovaniya uglya po truboprovo- 
dam, 1970. (TT—72-51038). 238p. NTIS PC Al1/MF AOl. 

The monograph deals with the results of experimental and 
theoretical study of the parameters and regimes of hydraulic trans- 
portation of coal through pipelines. Discussions are included on the 
data on the experimental studies of transporting the lump and run-of- 
mine coal in the water current, the effect of different parameters on 
the fragmentation of coal in the mains and on their hydroabrasive 
wear. The problems of theory and the calculation of different flow 
regimes along pipelines of thinly dispersed highly concentrated 
water-coal suspensions suitable for direct burning have also been 
discussed; the structural-mechanical properties of these suspensions 
and the conditions of transporting lump coal in them have been 
studied for the first time. Methods have been suggested for the 
calculation of parameters and regimes of transportation and the 
change in the sieve composition of coal in mains; recommendations 
have been made for the selection of effective parameters of transpor- 
tation which ensure the least energy capacity of the process. 


COMBUSTION 


REFER ALSO TO CITATION(S) 17728, 17742, 17859, 18719, 
18720, 19479, 20161 


17832 (AD-A—055560) Application of modern coal technologies 
to military facilities. Volume I. Summary of findings. Interim report. 
Honig, E.M. Jr.; Hathaway, S.A. (Army Construction Engineering 
Research Lab., Champaign, IL (USA)). May 1978. 46p. (CERL-IR- 
E—130(Vol.1)). NTIS PC A03/MF AOl1. 

Current and emerging coal technologies are described and 
evaluated for possible current, near-term (1982), and long-term 
(1987) application to military facilities. Technologies considered are: 
conventional and advanced direct combustion of coal, coal gasifica- 
tion, and coal liquefaction. The impacts of applying the principal 
candidate processes of each of three categories are discussed. It was 
concluded that there are no new advances in conventional direct 
combustion of coal and that current technology can be applied now 
and in the near-term. Fluidized-bed combustion may be a prospect 
for direct combustion by 1982. Current- to near-term coal gasifica- 
tion prospects are the Lurgi and Koppers-Totzek low-Btu processes 
and the Lurgi high-Btu process. A long-term coal gasification pros- 
pect is the CO2-Acceptor high-Btu process. No coal liquefaction 
processes currently appear to be economically feasible for military- 
scale applications. Existing natural gas- and oil-fired boilers can be 
changed to fire low-Btu coal-derived gas by means of suitable burner 
om also, high-Btu gas can be directly substituted for natu- 
ral gas. 


17833 (COO—4347-5) Thermal and photochemical decomposi- 
tion of particulate PAH. Korfmacher, W.A.; Natusch, D.F.S.; 
Taylor, D.R.; Wehry, E.L.; Mamantov, G. (Illinois Univ., Urbana 
(USA). Dept. of Chemistry; Colorado State Univ., Fort Collins 
(USA). Dept. of Chemistry; Tennessee Univ., Knoxville (USA). 
Dept. of Chemistry). 1978. Contract EE-77-S-02-4347. 14p. (CONF- 
781039—10). Dep. NTIS, PC A02/MF AOI. 

From 3. symposium on polynuclear aromatic hydrocarbons; 
Columbus, OH, USA (Oct 1978). 

Photochemical decomposition of several polycyclic aromatic 
hydrocarbons (including benzo[a]pyrene) proceeds much more 
slowly when the compounds are adsorbed on coal fly ash than in 
solution or when adsorbed on other solid surfaces. Certain other 
polycyclic hydrocarbons (fluorene, the benzofluorenes, 9, 10-dimeth- 
ylanthracene, and 9, 10-dihydroanthracene) undergo rapid, non- 
photochemical, degradation when adsorbed onto fly ash surfaces; 
= extent of this decomposition depends upon the nature of the fly 
ash. 


17834 (PB—281321) Evaluation of trace element release from 
fluidized-bed combustion systems. Final report, December 1975— 
January 1977. Alvin, M.A.; O'Neill, E.P.; Yannopoulos, L.N.; 
Keairns, D.L. (Westinghouse Electric Corp., Pittsburgh, PA (USA). 
Research and Development Center). Mar 1978. Contract EPA-68- 
02-2132. 102p. NTIS PC A06/MF AOI. 

The report gives results of an investigation of four trace 
elements: lead, beryllium, mercury, and fluorine. The chemical fate 
of minor and trace elements is important in assessing the environ- 
mental impact of the fluidized-bed combustion (FBC) process and, 
for certain elements, in determining the potential for deposits or 
corrosion in process equipment. Equilibrium product distributions 
for these elements, at operating conditions corresponding to atmos- 
pheric and pressurized FBC systems, are projected on the basis of 
thermodynamic calculations. Results show which elements are likely 
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to be volatilized in the high-temperature zone of the combustor and 
which are likely to condense on cooling the gases. The projections 
are compared with available experimental plant data. Alternatives 
for continuously monitoring the release of the four toxic trace 
elements in the laboratory were also investigated. The thermody- 
namic analysis shows that essentially all the lead, mercury, fluorine, 
and beryllium can be volatilized in the FB combustor. Partial berylli- 
um and fluorine condensation in the form of clay and alkali com- 
pounds will occur. Lead condensation is affected by the chlorine 
available. These thermodynamic projections provide a basis for 
experimental and monitoring studies. Initial plant data generally 
confirm the projections. 


17835 Developing regenerable SO, sorbents for fluidized bed coal 
combustion using thermogravimetric analysis. Ruth, L.A.; Varga, 
G.M. Jr. (Exxon Research and Engineering Co., Linden, NJ). Ther- 
mochim. Acta; 26: No. 1-3, 241-255(Oct 1978). 

From 7. North American Thermal Analysis Society confer- 
ence; St. Louis, MO, USA (25 Sep 1977). 

Thermogravimetric analysis is being used as the major re- 
search tool in a program to develop for fluidized bed coal combus- 
tion (FBCC) regenerable SO: sorbents that are superior to limestone 
or dolomite. A DuPont TGA was modified to handle reactive gases. 
Over 100 tests were made in order to compare the relative abilities 
of different materials to sorb SO. and be regenerated. The sample, 
either in the form of a fine powder or small pellet, was maintained at 
constant temperature as it reacted in a gas stream of nearly constant 
composition. Reaction conditions for sulfation were 900°C, one 
atmosphere pressure and a gas composition of 0.1—0.25 percent SOz, 
5 percent Oz, balance Ne. Reaction conditions for regeneration were 
usually 1100°C, one atmosphere, and 5 percent CO in nitrogen. 
Tests were made in which the sample was cycled as many as 50 
times between sulfation and regeneration conditions. Conversion of 
the sample (to sulfate) was determined as a function of time and 
number of cycles. Candidate sorbents included simple metal oxides, 
mixed metal oxides (mostly aluminates and titanates), carbonates, 
composites containing CaO and promoters, and combinations of 
CaO and cement. All sorbents regenerated much faster than they 
sulfated. Deactivation was manifested by a decline in the sulfation 
rate and utilization of the sorbent. Of all materials tested, barium and 
calcium titanates were unique in that no measurable loss of activity 
occurred. All other sorbents deactivated to some extent, although 
many were superior to limestone. Calcium aluminate cement was 
also promising because it had good activity maintenance and could 
be made into hard pellets that would resist attrition in a fluidized 
bed. 


17836 Limestone reactivities with SO. as determined by thermo- 
gravimetric analysis and as measured in pilot scale fluidized-bed coal 
combustors. Snyder, R.; Wilson, W.I.; Johnson, I. (Argonne National 
Lab., IL). Thermochim. Acta; 26: No. 1-3, 257-267(Oct 1978). 

From 7. North American Thermal Analysis Society confer- 
ence; St. Louis, MO, USA (25 Sep 1977). 

A thermogravimetric analyzer was used to measure the reac- 
tivity of several limestones with SO2. The laboratory results can be 
directly used to predict coal combustion results for pilot-plant at- 
mospheric pressure fluidized beds. Also, the TGA information was 
fitted to two different straight-line least-squares fits. These equations 
allowed prediction (by two different methods) of calcium utilization 
in atmospheric-pressure pilot plant fluidized-bed combustors (FBCs) 
from knowledge of only the CaCOs content of the limestone. When 
the predictions based on laboratory work for seven limestones were 
compared with the pilot-plant experimental results of Pope, Evans 
and Robbins, Argonne National Laboratory, Consolidation Coal 
Co., and Morgantown Energy Research Center, agreement was 
good for all three methods. 7 figures, 1 table. 


17837 Possibilities of the nitric oxides emission reduction during 
coal combustion. Karolczuk, H. Energetyka; 32: No. 9, 360-363(Sep 
1978). (In Polish). 

Reduction methods of the nitric oxides emission from boiler 
furnaces (changing the combustion process such as flue gas recircu- 
lation, slow down of the fuel—air mixing process, two stage combus- 
tion, increase of the air overtemperature, pulsating flame and flui- 
dized bed combustion are discussed. 


17838 Does coal become attractive again. Coal-fired corner-tube 
boilers. Wolff, W. Energie; 30: No. 5, 48-50(May 1978). (In German). 

Different designs for coal-fired corner-tube boilers are pre- 
sented. 


17839 Method and device for the combustion of pulverised coal. 
Schoppe, F. German(FRG) Patent 2,527,618/A/. 13 Jan 1977. 37p. 
(In German). 

Until now, high combustion space loadings in pulverised coal 
firing were only obtained with melting combustion, where the ash is 
fluid. The disadvantage of this is that part of the heating surface is 
covered by liquid slack, and this type of combustion cannot operate 
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in ‘on-off operation’, as the slack solidifies when the boiler is 
switched off. According to the invention, however, pulverised coal, 
which is reluctant to react, can be burnt at high combustion space 
loadings of over 2000 Mcal/cu. metre. hour. atm. with dry ash 
extraction, so that its use is possible for the combustion in central 
heating plants in detached houses and blocks of flats, with ‘on-off 
operation’. For this purpose, the pulverised coal is heated under 
excess pressure in an atmosphere with a maximum of 10% of oxygen 
with a speed of heating of 1000°C/sec up to 100 to 150°C above its 
ignition temperature, and can be blown into the combustion air. 

angentially to the flame jet, a cold gas flow is guided so that 
burning particles thrown out at the sides are cooled below the ash 
melting temperature, before they reach the walls. The burning flame 
jet is accelerated, by using the excess pressure, via an injector, into a 
zone at less than the ash melting temperature, so that dry ash 
extraction is guaranteed. 


17840 Question of initiation in the oxidation of brown coal by 
oxygen. Sukhov, V.A.; Zamyslov, V.B.; Davydova, Zh.A.; Lukovni- 
kov, A.S. (Inst of Combust Miner). Solid Fuel Chem. (USSR) (Engl. 
Transl.); 11: No. 4, 98-99(1977). 

The spontaneous combustion of coals and the rate of their 
oxidation processes depend strongly on the amount and nature of the 
mineral components present, especially iron compounds. The pres- 
ence of organomineral compounds of iron in coals has led Kamneva 
et al. to the conclusion that the main initiating system in the 
oxidation of brown coal is its water-soluble fraction complexly 
bound with iron. In the present paper the authors consider the 
question of the influence of organomineral compounds on the oxida- 
tion of brown coal by oxygen in the temperature range from 120 to 
290°C. Experimental data are presented which show that one of the 
processes that is responsible for the initiation of the oxidative degra- 
dation of brown coal is the oxidative decomposition of the organo- 
mineral compounds forming part of the structure of the coal sub- 
stance. 2 refs. 


17841 Detection of changes in the electric fields in the induction 
period of the spontaneous heating of piled coal. Obukhov, N.K.; 
Burkov, P.A.; Aleksandrov, I.V.; Kamneva, A.I. Solid Fuel Chem. 
(USSR) (Engl. Transl.); 11: No. 4, 117-118(1977). 

The mining, storage, and transport of spontaneously combust- 
ing coals is accompanied by considerable losses of fuel, the contami- 
nation of the atmosphere, and a deterioration of the sanitary and 
hygienic — conditions of the workers, This paper is con- 
cerned with the mechanism of the initial stages of the spontaneous 
heating and spontaneous combustion of coal. Experimental data are 
= which prove that in the induction period of spontaneous 

eating in heaps of coal electrochemical reactions take place which 
are apparently analogous to the processes of the corrosion of metals 
and to the mechanism of the working fuel cells but, at the same time, 
differ from the latter in virtue of features of the origin and nature of 
the organic and mineral fractions of the coals. 5 refs. 


17842 Certain new data on the problem of the spontaneous com- 
bustion of coal. Kizil’shtein, L.Ya.; Kosinskii, V.A.; Shelepin, O.E. 
(Rastov State Univ., USSR). Khim. Tverd. Topl; No. 5, 107- 
112(1977). (In Russian). 

Certain new data are presented on the role of sulfide minerals 
in the stimulation of coal spontaneous combustion. A hypothesis is 
advanced on the connection between the morphological differences 
of sulfides and the spontaneous combustion of coal matter. 12 
illustrations, 16 references. 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 17789, 19339, 19432 


_— (PB—265706, pp 5-35) Eastern coal financing workshops. 
an 1977. 

From FEA energy financing workshops; Atlanta, GA, USA 
(7 Jul 1976). 


The Eastern steam coal mining industry appears generally to 
consist of four basic kinds of companies: (i) large and medium-sized 
producers that have been acquired by major energy, mining or other 
diversified corporations; (ii) medium-sized independent producers; 
(iii) small, established producers, which are more or less profession- 
ally managed and which remain in production on a continuous basis, 
and (iv) very small producers who move in and out of production 
depending on spot coal price movements. The foregoing discussion 
indicates that the Eastern coal market is characterized by a group of 


— of diverse size with very different internal financial capa- 
bilities, seeking to sell to a smaller group of large buyers. The 
availability of external financing is often a function of the buyers’ 
arrangements with the suppliers, and coal typically is available from 
different locations and from different suppliers. 
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17844 (PB—265706, pp 36-54) Western coal financing work- 
shops. Jan 1977. 

From FEA energy financing workshops; Atlanta, GA, USA 
(7 Jul 1976). 


Capital requirements for the coal industry during the next 
decade have been forecast by several financial analysts. FEA’s 
National Energy Outlook estimates these requirements at $17.7 
billion, of which $4.2 billion (24%) will be required for development 
of Western coal resources. The rapid expansion in Western coal 
mine development has occurred largely as the result of the entry of 
large mining and oil companies and a few public utilities into the 
coal business, coupled with the gradual development of properties 
owned by the railroads. For the most part, these companies have 
been well capitalized and able to finance development of their coal 
properties using either project financing techniques or their general 
corporate credit. — 1985, development of Western coal prop- 
erties was perceived as likely to be largely the result of the continu- 
ing expansion of these companies and other present owners of 

estern coal reserves, rather than from the extensive entry of 
companies not already involved in Western coal mine development. 
The financing of expansion is not expected to be dependent exclu- 
sively on the general corporate credit of these companies. 


17845 (PB—265706, pp 55-83) Summary of proceedings: work- 
shops on financial aspects of socioeconomic impacts of energy resource 
development. Jan 1977. 

From FEA energy financing workshops; Atlanta, GA, USA 
(7 Jul 1976). 


Sudden growth in energy resource development and popula- 
tion in parts of the Western interior States may result in both natural 
and socioeconomic impacts on the small towns near the sites of 
development. FEA estimates that the impacts of Western coal devel- 
opment will fall on less than 200 communities in the Western interior 
by 1985. Dealing with these impacts will require the participation of 
all parties involved, including the community, energy developers, 
real estate developers, State and Federal government. The inability 
of these parties to develop solutions to impacts problems is partly a 
function of their separate interests and of the relation of the tradi- 
tional capital structures and financial patterns of each to timeliness of 
application. Each party —s an uncertainty as to the course 
energy development will take and, subsequently, questions what 
types of impact assistance are necessary in response. Articulated as 
the greatest cause of uncertainty is the absence of a consistent 
coherent national energy policy. The socioeconomic impacts financ- 
ing problem may be perceived as a matter of encouraging risk taking 
to deal with problems which are ordinarily of a predictable nature, 
but which occur in an atmosphere of uncertainties existing at all 
levels. 


17846 (PB—265706, pp 147-175) Coal market: supply, demand, 
and environmental regulations. Jan 1977. 
From FEA energy financing workshops; Atlanta, GA, USA 


(7 Jul 1976). 


The purpose of this paper is to discuss whether the market 
conditions exist under which new coal mines can be opened. A 
reasonable certainty about markets on the part of potential coal 
producers is a prerequisite to committing money. The two main 
segments of the market, utility and industrial coal users, are exam- 
ined from the point of view of factors affecting their potential needs 
for coal and the ability of both producers and consumers to antici- 
pate those demands. A brief examination is included of the possibility 
of achieving the indicated levels of production, given potential 
limitations in the supply of labor, equipment and materials. Both in 
industry and utility applications, environmental obstacles to coal 
utilization persist on a broad scale. Today, coal producers will be 
more cautious in assuming government policies favoring coal will be 
implemented than they were in 1974. A firm government course in 
favor of coal is probably as important as economic recovery in the 
coal outlook. Conversion orders, natural gas de-regulation, and 
unequivocable environmental determinations are all necessary. 


17847 (PB—265706, pp 210-256) Financial considerations in util- 
ity acquisition and development of coal reserves. Jan 1977. 

From FEA energy financing workshops; Atlanta, GA, USA 
(7 Jul 1976). 


This paper examines regulatory, financial, tax and manage- 
ment considerations which have a bearing on the future of electric 
utility owned captive coal reserve acquisitions and mining. The 
authors conclude that it is the market for coal rather than the pattern 
of ownership which ultimately secures financing. Consequently, 
although captive mining is on the increase, it will provide negligible 
net capital of the coal mining industry. The electric utilities, as the 
nation’s largest consumer of coal (66% of production during 1974), 
will play a key role in providing the guaranteed market needed to 
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support ae of the U.S. coal industry. Many utilities have 
reassessed their long term coal procurement strategies following the 
disruptions to the market in 1974 which resulted in major price 
increases (completely out of proportion to production cost increase) 
and limited diversion of contract coal to the more lucrative spot 
market. 


17848 (PB—265706, pp 257-287) Financing methods and finan- 
cial incentives for increasing coal production and coal mine develop- 
ment: past, present and future. Jan 1977. 

From FEA energy financing workshops; Atlanta, GA, USA 
(7 Jul 1976). 


The coal industry has substantial capital needs if the industry 
is to meet targeted production goals. The Federal government can 
ease many investment bottlenecks by means of financial incentives. 
A number of incentive alternatives have been explored herein which, 
upon further study, might be shown capable of stimulating an 
expansion in coal supply. The most promising ideas include the 
following types of initiatives: A loan program designed to indemnify 
industry for the risks to continued coal use and extraction generated 
by government or society itself; a low interest loan guarantee 
program designed to encourage new industry entrants and mine 
expansion; an increase in the investment tax credit from 10 to 12%; 
favorable and realistic changes in the ADR allowances for capital 
consumed in operations; increase the potential for depletion offsets 
by extending the cut-off point for depletion through gasification and 
liquifaction; increase the percentage depletion rate to 22% to 
achieve parity with uranium, a competing fuel; allow depletion on 
gob piles and slag heaps; and allow depletion to be assigned for 
purposes of ABC's and rescind provisions defining proceeds of 
production payments as loans. The intention of this paper has beén 
to explore in general the background and potential of financial 
incentives as they exist, have existed and might exist in the coal 
industry, to simulate discussion of various incentive options and their 
implications and enter into a dialog with major affected parties. 


17849 (PB—265706, pp 288-322) Outlook for financing addition- 
al eastern coal mine capacity. Jan 1977. 

From FEA energy financing workshops; Atlanta, GA, USA 
(7 Jul 1976). 


This report examines the issues related to financing additional 
coal production capacity for eastern, particularly Appalachian 
mines. Federal Energy Administration growth projections require 
that coal production capacity be added at an accelerated pace. This 
report considers the capital requirements for various industry sec- 
tors, their ability to generate internally the necessary capital and 
finally their prospects for attracting outside capital. Using a crude 
modei, an attempt was made to quantify the capital which could be 
supplied internally by each sector. The analysis focused primarily on 
the structural problems of eastern coal mines and particularly of 
those producing steam coal. The Appalachian coal industry is char- 
acterized by much smaller mines than those found in the West. 
These small eastern producers may have some unique problems 
including: lack of sufficient reserves annual production capacity to 
obtain long-term contracts; difficulty in obtaining sufficient financing 
without long-term contracts; and inability to take advantage of 
cheaper unit train costs. High coal prices are the key to both 
generating funds internally, and providing a sufficiently high return 
on investment to attract outside capital. A multi-sector model de- 
scribed in this study indicates that if coal prices were to remain at 
1975 levels, virtually every eastern sector except small underground 
steam producers, could finance expansion with internally generated 
funds. 


17850 (PB—265706, pp 323-365) Implications of ownership pat- 
terns of western coal reserves and their impact on coal development. 
Jan 1977. 

From FEA energy financing workshops; Atlanta, GA, USA 
(7 Jul 1976). 


This study, undertaken at the request of the Office of Finan- 
cial Planning and Capital Structure of the Federal Energy Adminis- 
tration, examined the structure of the coal industry with an emphasis 
on financing and the development of western coal reserves. The 
study described the characteristics of western coal reserves, re- 
viewed the structure of the industry and analyzed the forces contrib- 
uting to vertical and horizontal integration with emphasis on their 
effects on the development of western reserves. The study concludes 
that federal leasing policy will play a major role in determining the 
future structure of coal industry, and that the higher levels of 
concentration that currently exist in the western fields are not likely 
to impart a significant impact on the industry's ability to obtain the 
needed financing. 


17851 (PB—280122) Coal development in the Northern Great 
Plains: the impact of revenues of state and local governments. Agricul- 
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tural economic report (final). Stinson, T.F.; Voelker, S.W. (Econom- 
ics, Statistics, and Cooperatives Service, Washington, DC (USA). 
Economic Development Div.). Jan 1978. 73p. (AER—394; 
AGERSF— 18). NTIS PC A04/MF AO1. 

Development of Northern Great Plains coal resources will 
create new demands for state and local government services. This 
study reports detailed estimates of the state and local taxes that 
would be paid by three different sized coal mines and their employ- 
ees in Montana, North Dakota, South Dakota, and Wyoming. 


17852 (PB—280499) Economic impact of dissolved solids regula- 
tion upon the coal mining industry (R76-7). Final report. Huff, L.L.; 
Jarrell, G.A. (Illinois Inst. for Environmental Quality, Chicago 
(USA)). Apr 1978. 143p. (IIEQ—77-28). NTIS PC A07/MF AO1. 

The coal mining industry in Illinois is presently subject to 
effluent limitations as described in Chapter 4 of the Illinois Water 
Pollution Regulations. Such parameters as iron, pH, lead, zinc, 
fluoride, suspended solids, nitrogen, and acid are specifically limited 
in mining effluents. The report specifically examines the economic 
impact resulting from either maintaining the existing regulation or 
adopting an alternative level of regulation for total dissolved solids. 


17853 October steam coal prices. Coal Outlook; Suppl., 1-4(8 Jan 
1979). 


17854 September steam coal prices. Coal Outlook; Suppl., 1-4(11 
Dec 1978). 


17855 Future of metallurgical coal supplies for the steel industry 
of the Western world. Glatzel, G. Stah/ Eisen; 98: No. 18, 913- 
923(Sep 1978). (In German, English). 

From Ironworks day; Duesseldorf, Germany, F.R. (10 - 11 
Nov 1977). 

Cost of fuel and reducing agents as a proportion of prime 
production cost of hot metal for steelmaking is considered. Distribu- 
tion of economically workable deposits of pit coal and metallurgical 
coal in the world is discussed. Suability of coals for cokemaking is 
considered. Metallurgical coal supplies in 1975 and 1985-90 are given 
with special reference to the USA, Japan and Western Europe. Costs 
and output data of the world’s mined coal are listed. Price of 
metallurgical coal and the pattern of coke costs in the major steel 
industries are discussed. Long-term supply measures are considered. 


17856 Guidelines on the granting of investment aids to undertak- 
ings of the German coal mining industry ("*IVH’ guidelines). Dated 
August 11th, 1978. Bundesanzeiger; 30: No. 151, 1-2(Aug 1978). (In 
German). 

According to these guidelines, undertakings of the mining 
industry can qualify for aids for investments made in 1978. There is 
no legal claim on aids. The overall amount not to exceed 210 million 
DM. Aids can only be granted if funds are available at a ratio of 2 to 
1 in the Federal budget and in the budget of the Land concerned. 


17857 Guidelines on the granting of additional investment aids to 
undertakings of the German coal mining industry. Dated August 14th, 
1978. Bundesanzeiger; 30: No. 151, 2-3(Aug 1978). (In German). 

According to these guidelines, undertakings of the mining 
industry can qualify for aids for investments made in 1978 in addition 
to the aids on the basis of the guidelines on the granting of invest- 
ment aids to undertakings of the German coal mining industry dated 
August llth, 1978 (‘ITVH’ guidelines). The overall amount of aids 
according to section II is not to exceed 280 million DM, the overall 
amount of aids according to section III not be more than 242 million 
DM. The aids for investments according to these guidelines, accord- 
ing to the 'TVH’ guidelines and according to other stipulations which 
are to be borne by the Federal budget and the Laender budget may 
not go beyond the prime and/or production costs for the invest- 
ments. If they do, they are to be cut accordingly. 


17858 Brown coal in 1977, Tilmann, W. Glueckauf; 114: No. 6, 
251-254(Mar 1978). (In German). 

Brown coal haulage figures for EC and other European 
countries are presented. Especially in the Federal Republic of Ger- 
many there was a decline in 1977. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 17675, 17768. 17772, 17786, 
17788, 17791, 17793, 17794, 17820, 19998, 20450. 20500 


17859 (EPRI-EA—787-SY) Polycyclic organic materials and the 
electric power industry. Allen, J.M.; Levy, A.; Jones, P.W.; Freu- 
denthal, R.I. (Battelle Columbus Labs., OH (USA)). Dec 1978. 33p. 
Dep. NTIS, PC A03/MF AO1. 
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Polycyclic organic materials (POMs) are a class of organic 
compounds which contain benzene-type ring structures. Some of 
these compounds are found in nature. However, this report is 
concerned with the occurrence of these air-borne species from 
combustion devices used in the generation of electric power. The 
common chemical structures of POM are reviewed and a discussion 
of possible health effects is presented. 


17860 (NTIS/PS—78/0906) Mine safety. Part 1. Fires and ex- 
plosions (a bibliography with abstracts). Report for 1964-August 1978. 
Lehmann, E.J. (National Technical Information Service, Springfield, 
VA (USA)). Aug 1978. 177p. 

The citations cover research on underground mine fires and 
explosions, as well as safety and prevention measures. The primary 
concern is with methane and coal dust explosions. Safety barriers, 
dust control, combustion products, fire sensors, fire suppression, 
metal spark inhibition, and dust explosions are all included. (This 
updated bibliography contains 171 abstracts, 22 of which are new 
entries to the previous edition.) 


17861 (NTIS/PS—78/0907) Mine safety. Part 2. Communica- 
tion and position finding systems (a bibliography with abstracts). 
Report for 1964-July 1978. Reed, W.E. (National Technical Informa- 
tion Service, Springfield, VA (USA)). Aug 1978. 89p. 

Research reports are cited which cover underground mine 
communications and trapped miner location. The topics include 
operational and emergency communication systems, detection and 
position finding by electromagnetic and seismic means, and electro- 
magnetic noise in mines. (This updated bibliography contains 83 
abstracts, 9 of which are new entries to the previous edition.) 


17862 (NTIS/PS—78/0908) Mine safety. Part 3. Occupational 
health - general studies (a bibliography with abstracts). Report for 
1964-July 1978. Crockett, P.W. (National Technical Information 
Service, Springfield, VA (USA)). Aug 1978. 197p. 

Research reports cited include data on industrial hygiene and 
occupational hazards in the mining environment. Topics covered are 
control of noise and respirable dust, mining ventilation, personal 
samplers and gas detectors, protective equipment and life support 
systems, and occupational diseases and injuries associated with 
mining. (This updated bibliography contains 191 abstracts, 29 of 
which are new entries to the previous edition.) 


17863 (NTIS/PS—78/0910) Mine safety. Part 5. General stud- 
ies (a bibliography with abstracts). Report for 1964-August 1978. 
Lehmann, E.J. (National Technical Information Service, Springfield, 
VA (USA)). Aug 1978. 287p. 

The bibliography includes studies concerning blasting safety, 
rescue operations, toxic and flammable gas detection, safety barriers, 
machinery safety design, and safety techniques in excavation and 
tunnel supports. Reports on mine fires and explosions, occupational 
health, communication systems, and trapped miner location detec- 
tion are excluded. These are covered in the first four parts. (This 
updated bibliography contains 281 abstracts, 29 of which are new 
entries to the previous edition.) 


17864 Mine Injuries and Worktime Quarterly, January-March 
1978. Mine Inj. Worktime Q.; 1-18(1978). 

Current data presented are compiled from reports by opera- 
tors of U.S. mines for personnel directly engaged in production, 
cleaning, milling, shipping, development, and maintenance and 
repair work, including direct supervisory and technical personnel 
= contract mining services. Reports are submitted as required by 
law. 


REGULATIONS 
REFER ALSO TO CITATION(S) 17857, 19446 


17865 (DOE/PE—0010) International coal technology summary 
document. (Department of Energy, Washington, DC (USA); TRW, 
Inc., McLean, VA (USA). Energy Systems Planning Div.). Dec 
1978. Contract EX-76-C-10-3885. 113p. (HCP/P—3885). Dep. 
NTIS, PC A06/MF AO1. 

A major objective of the National Energy Plan 1977 is to 
encourage industries and utilities to convert from oil and gas to coal 
and other abundant energy sources. The major constraints on in- 
creased coal use stem from social, environmental, health and safety 
concerns. These concerns have been recognized for many years, but 
only in the last decade have there been concerted government 
efforts to deal with them. Federal laws and regulations—such as the 
Clean Air Act (including the 1977 Amendments), New Source 
Performance Standards, and Environmental Protection Agency reg- 
ulations on priority pollutants and toxic substances—have focused 
attention on these problems and may require resolution through new 
coal-use technologies. Other legislation such as the Coal Mine 
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Health and Safety Act, the Surface Mine Reclamation Act, the 
Resource Conservation and Recovery Act, the Toxic Substances 
Control Act, and coal leasing regulations affect the way in which 
coal is mined and utilized. This report identifies new technologies 
which will help to overcome many existing constraints on using 
coal, but which may face other problems. Two categories of tech- 
nologies are presented: those that are or have been in commercial 
use, and those expected to be available for commercial scale applica- 
tion by 1990. The report does not provide detailed economic assess- 
ments of the relative merits or attractiveness of individual technol- 
ogies for two reasons. First, the use of any technology will be site- 
specific. The economics will depend on the particular industry's 
requirements, on the physical and environmental limits on the availa- 
ble site(s), and on the type and availability of coal and other raw 
materials. Second, cost estimates for developing technologies change 
rapidly over time on the basis of new studies and data. It is hoped 
that the insights and guidance provided will remain valid for several 
years. 


17866 (PB—265706, pp 176-209) Coal industry technical and 
regulatory requirements for startup. Jan 1977. 

From FEA energy financing workshops; Atlanta, GA, USA 
(7 Jul 1976). 


This paper discusses the processes and problems of opening a 
coal mine. The aspects dealt with include acquisition of reserves, 
compliance with environmental regulations and the obtaining of 
permits, as well as the steps which must be taken to put a mine into 
production. Performance of each of the above activities requires a 
certain amount of time, and the scheduling of each phase of opening 
a mine is important, in order to minimize the cost input prior to 
commencement of production. Four major problems face coal pro- 
ducers planning the startup of a new mine: (1) uncertainty about 
whether a lease will be granted; (2) uncertainty whether reclamation 
requirements will change subsequent to commencement of mining; 
(3) conflicts between state and federal requirements, which can have 
major effects in such areas as design and layout of the mine; and (4) 
the lack of one lead agency which has general responsibility for 
processing and approving mining plans, which can result in lengthy 
delays in completing the permit process. Assuming that financing is 
available for development of a mine, and adequate manpower and 
equipment are available, there are three major areas which must be 
addressed prior to going into production. These are: Control of the 
resource and the land necessary for development; exploration, and 
development of a logical system for mining of the reserve; and 
obtaining permits and approval of Local, State, and Federal agencies 
which exercise regulatory control over mining. These areas are 
interrelated, and all must be dealt with at the same time in an 
organized fashion. 


17867 Guidelines concerning section 3b of the Third Electricity 
Generating Act. Dated May 9, 1978. Bundesanzeiger; 30: No. 95, 
vp(May 1978). (In German). 

Details are presented concerning subsidies for community 
coal during the period 1978-87. 


PETROLEUM 


REFER ALSO TO CITATION(S) 18624 


17868 (EPRI-EA—609) Comparative state-of-the-art assessment 
of oil supply modeling. Final report. Ciliano, R.; Fallah, M.H.; 
Limaye, D.R. (Mathtech, Inc., Princeton, NJ (USA)). Jun 1978. 
597p. Dep. NTIS, PC A25/MF AO1. 

A state-of-the-art comparison is presented of 10 major oil 
supply modeling efforts as categorized into three general classifica- 
tions; viz. (1) hybrid structural models of resource economics; (2) 
pure econometric models; and (3) resource base-geologic models. In 
addition to the model-by-model assessments presented, a brief, yet 
detailed discussion of the crude oil supply sector is included to give 
some background and perspective into the importance of crude oil in 
the domestic energy economy and the pattern of evolution which 
has significantly influenced the industry's current composition and 
condition. The elements of the oil supply process are defined along 
with the chronology of oil supply modeling efforts and the charac- 
teristics which distinguished them. An evaluation is included con- 
cerning the current state of the art and recommendations for next 
steps to be taken in future research efforts in this area are given. 


17869 China--an oil giant. Aust. Min.; 70: No. 6, 10, 12, 14(Jun 
1978). 


The People’s Republic of China (PRC) is a growing force in 
the world petroleum industry, investing unknown millions in plant, 
equipment, exploration, scientific training and development of on- 
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shore and offshore drilling machinery. Last year, Vice Premier Teng 
Hsiao-ping announced that China's oil resources were estimated at 
400 billion barrels--or more than four times the best Western esti- 
mate. 


RESERVES 


17870 Forecasting and planning: the clouded crystal ball. Facer, 
J. (Imperial Coll., London). Chem. Eng. (London); No. 334, 568, 570, 
581(Jul 1978). 

This paper discusses the controversy over forecasting the size 
of oil reserves. The forecasting problem in the postwar years is 
mentioned. Proven and unproven oil reserves need to be distin- 
guished and kept separate. Estimates need to be prepared with no 
bias, conservative or otherwise. (DLC) 


GEOLOGY AND EXPLORATION 
REFER ALSO TO CITATION(S) 17760 


17871 (CONF-7609187—) Genesis of petroleum and microbiolo- 
gical means for its recovery. (Institute of Petroleum, London (UK)). 6 
Oct 1976. 85p. Dep. NTIS, PC A05/MF AOl1. 

From Microbiology group symposium; Birmingham, London, 
UK (6 Oct 1976). 

Six papers were presented at the symposium. A separate 
abstract was prepared for each paper. (JRD) 


17872 (CONF-7609187—, pp 1- » Genesis of petroleum. Posth- 
uma, J.; Lijmbach, G.W.M. 6 Oct 197 

From Microbiology group dee Birmingham, London, 
UK (6 Oct 1976). 


It is generally accepted that petroleum is of organic (biogen- 
ic) origin. It contains many compounds, ¢.g.,, isoprenoids, porphyr- 
ins, carotanes, and steranes, which point to such an origin. These so- 
called biological markers have their natural precursors in organic- 
rich sediments that have been deposited in ancient seas, lakes and 
lagoons. Strong geological evidence for the biogenic origin of petro- 
leum is the fact that in nature crude oil is indeed predominantly 
associated with sedimentary organic matter. It has also been estab- 
lished that petroleum is formed from organic-rich sediments by 
thermal cracking when these sediments are buried to a sufficient 
depth. Not all rocks containing organic matter are suitable for the 
generation and expulsion of oil. Opinions on this subject differ, but it 
is often assumed that oil-source rocks must contain a reasonable 
amount (>0.5 to 1%) of organic matter with a minimum hydrogen 
content of about 5%. Little is known about the exact chemical, 
biological and physical processes that in the geological past have 
transformed the biological remains into the source material for oil. 
Current theory suggests that plant and animal remains are degraded 
by micro-organisms, leaving essentially the biolipids as precursors 
for petroleum. The contribution of the degrading microbes them- 
selves to the source material is discussed. Based on the concept of 
microbiological reworking of organic matter during deposition, it 
was also found that the amount of pristance in crude oil (expressed 
as the pristane/n-heptadecane ratio) is influenced by the environ- 
ment of deposition of the source rock. A low pristine/n-heptadecane 
ratio (< 0.5) indicates that the source rock was deposited in an 
environment of open water sedimentation, while a high ratio (>1) 
indicates peat swamp conditions. Intermediate ratios (0.5 to 1) are 
probably caused by alternating swamp and open water conditions. 


17873 (USGS-OFR—77-817) Late diagenetic indicators of 
buried oil and gas. Donovan, T.J.; Dalziel, M.C. (Geological Survey, 
Washington, DC (USA)). 1977. 46p. U.S. Dept. of the Interior 
Geological Survey, Washington, DC. 

At least three hydrocarbon seepage mechanisms are interpret- 
ed to operate over oil and gas fields. These are: (1) effusion of 
hydrocarbons through inadequate caprocks and along faults and 
fractures, (2) low-molecular- -weight hydrocarbons dissolved in water 
moving vertically through capping shales as a result of a hydrodyna- 
mic or chemical potential drive, and (3) diffusion of gases dissolved 
in water. Combinations of these mechanisms may also occur. Seep- 
ing hydrocarbons are oxidized near the earth's surface, and the 
resulting carbon dioxide reacts with water producing bicarbonate 
ions, which combine with calcium and magnesium dissolved in 
ground waters to yield isotopically distinctive pore-filling carbonate 
cements and surface rocks. The passage of hydrocarbons and associ- 
ated compounds such as hydrogen sulfide through surface rocks 
causes a reducing environment and consequent reduction, mobiliza- 
tion, and loss of iron from iron-bearing minerals commonly resulting 
in a discoloration. Other metals such as manganese are also mobi- 
lized and redistributed. These changes in the physical and chemical 
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properties of surface rocks correlate with the subsurface distribution 
of petroleum, and potentially can be detected from both airborne and 
spaceborne platforms. 


17874 Numerical procedures for simulating flow phenomena in 
underground reservoirs. Heidenreich, H.; Koenig, G.; Sames, D.; 
Seume, T. (Inst fuer Energ/Zentralstelle fuer Ration Energi 
Leipzig, E Ger). Energietechnik; 28: No. 5, 184-186(May 1978). (In 
German). 

A brief survey of simulation procedures and calculation pro- 
grams developed at the Energy Institute/Central Office for Rational 
Energy Use in the GDR for the field of reservoir mechanics is 
presented. The basic models and the reverse models are listed in 2 
tables and briefly discussed. 


17875 Engineering approach to the numerical simulation of a 
huge petroleum reservoir. Johns, M.L.; Holst, P.H. (Home Oil Co 
Ltd, Calgary, Alberta). J. Can. Pet. Technol.; 17: No. 2, 42-50(1978). 

The use of a computer data management system in describing 
a complex petroleum reservoir is outlined. Computer-accessible res- 
ervoir data files are shown to generate a technical advantage for 
engineers responsible for interpretation of reservoir performance. 
The paper illustrates the benefits which can be derived by the 
allocation of technical resources between engineering manpower and 
computers in the management of a petroleum reservoir. 7 refs. 


17876 Prospective gas and oil content of the Okso—Serpukhov 
deposits of the Permsk Prikam. Bryukhanov, Yu.N.; Bolotov, E.L; 
Orlov, A.I. Neftegazov. Geol. Geofiz.; No. 2, 3-6(1978). (In Russian). 
Descriptions are given of the structure and nature of commer- 
cial accumulations of oil and gas in the carbonate layers of the Oks 
and Serpukhov superhorizons. Various categories of lands with 
respect to prospective gas and oil content are identified and recom- 
mendations are made for a more detailed study of the lithological 
composition and collector properties of productive seams. 


17877 Oil—gas bearing complexes of the Timano—Pechorskaya 
province. Borisov, A.V.; Leshchenko, V.E.; Ovchinnikov, E.N. Nef- 
tegazov. Geol. Geofiz.; No. 2, 6-8(1978). (In Russian). 

Data are presented on the distribution of hydrocarbons in the 
sedimentation cover of the Timano-Pechorskaya province. Most of 
the deposits, strata, and identified reserves were shown to belong to 
two oil-gas bearing complexes: the middle Devonian and lower 
Frasnian and the Carboniferous-Lower Permian. Two zones of 
primary oil reserve concentrations were identified: at a depth of 1 to 
2 km and at 3 to 4 km. The discovery of oil deposits in a series of 
regions of the northern section of the Pre-Urals deflection is consid- 
ered possible. The western zone of the Upper-Pechorskaya depres- 
sion within the aforementioned depths is considered to be a promis- 
ing area for oil exploration. 


17878 Northern-Ladozh gas-condensate field. Dvorkin, Z.P. Nef- 
tegazov. Geol. Geofiz.; No. 2, 8-9(1978). (In Russian). 

An examination is made of the problem of methodology for 
exploratory-survey operations which would provide for a thorough 
study of all strata for possibly identifying commercial oil and gas 
deposits in overlooked regions. 


17879 Formation of oil and gas abn f° in —— 
layers of the Prikum area of Rear Ry Mirzoev, D.A.; Ben’ 

1.B.; Dzhaparidze, L.I. Neftegazov. Geol. Geofiz.; No. 2, 10-15(1978). 
(In Russian). 

A deposition and formation time was established for local 
upheavals, and a reconstruction is undertaken for regional inclines. 
An association was noted between the formation time of upheavals 
and the phase state in their hydrocarbons. 


17880 Evaluation of computational accuracy of oil and gas re- 
serves in the Solonchak Field. Roitman, L.A.; Agamov, V.A. Nefte- 
gazov. Geol. Geofiz.; No. 2, 21-23(1978). (In Russian). 

Recommendations are offered for improving the reliability of 
computing oil and gas reserves by defining more precisely the 
occurrence of deposits in sandy members and by making corrections 
of deep porosity values, as illustrated by commercial sites of the 
lower Cretaceous and Jurassic of the Solonchak Field. 


17881 Test in the use of the common depth point method for 
studying deeply buried Triassic complexes of deposits in East Stavro- 
pol. Maksin, Yu.E.; Chepak, G.N.; Iodis, V.I. Neftegazov. Geol. 
Geofiz.; No. 2, 24-28(1978). (In Russian). 

The possibility of structural synthesis with respect to all 
stratigraphic horizons of the Triassic was shown. The preferential 
development of discontinuous block structures established the possi- 
ble presence of biogenic formations. 


17882 Structure of the Riphean-Vend complex in the Bashkir 
ASSR according to the common depth point method. Kukharenko, 
Yu.N.; Melamed, B.M.; Yunusov, N.K. Neftegazov. Geol. Geofiz.; No. 
2, 28-32(1978). (In Russian). 
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New data are presented on the plutonic structure of the 
platform section of the Bashkir ASSR which were obtained from the 
method of common depth point regional-exploratory operations. 
Those data make it possible to undertake oil and gas exploration 
more profitably in Riphean-Vend and Paleozoic deposits. 


17883 Form and amplitude of SP curves on a collector model with 
an impermeable or low-permeable interstratification. Abrikosov, A.I. 
Neftegazov. Geol. Geofiz.; No. 2, 37-40(1978). (In Russian). 

A study is made of simulating the geoelectric characteristics 
of a collector-seam which has an impermeable or low-permeable 
section. A relationship was subsequently obtained between the SP 
amplitude and the diameter of the penetration zone in the presence 
of an impermeable or low permeable seam. 


17884 Evaluation of absolute error in measuring the volumetric 
density of rock in wells. Semenov, E.V.; Ivanov, V.Ya.; Pospelov, 
V.A. Neftegazov. Geol. Geofiz.; No. 2, 40-43(1978). (In Russian). 
The use of density gamma-gamma logging on domestic log- 
ging apparatus and the development of methods for its —— 
will significantly increase the effectiveness of a complex of i 
al-geophysical methods for the study of oil and gas wells. 


17885 Testing methods for the forecasting of local structures in 
western Siberia. Slavkin, V.S.; Burakov, V.K.; Meretskova, T.F. 
Neftegazov. Geol. Geofiz.; No. 2, 43-45(1978). (In Russian). 

Study results indicate the advisability of using the quasi- 
determinant functional bond method of forecasting local structures 
in areas of the Western Siberian platform, particularly in connection 
with the need of preparing a reserve of promising structures for 
undertaking high accuracy seismic surveys by the common depth 
point method in the territory of this region. The method described is 
— for the interpretation of gravimetric surveys and seismic survey 
profiles. 


industri- 


17886 Lazarev upheaval in the Aral Sea. Pilipenko, A.I.; Panaev, 
V.A.; Glebov, A.Yu. Neftegazov. Geol. Geofiz.; No. 1, 15-17(1978). 
(In Russian). 

A discussion is made of detailed marine seismic studies in the 
Lazarev upheaval in the southwestern section of the Aral Sea. A 
detailed examination is made of the upheaval’s structure along the 
Jurassic and partially Pre-Jurassic complexes. Evaluations are of- 
fered for the region's oil and gas potential and recommendations are 
made with regard to exploratory drilling. 6 references, 3 diagrams. 


17887 Oil and gas exploration in the Federal Republic of Ger- 
many. Nowak, H.J.; Keshav, N.C. (Mobil Oil A.G., Celle (Germany, 
F.R.)). Erdoel-Erdgas Z.; 93: No. 9, 296-303(Sep 1977). (In German). 

From DVGI spring meeting; Clausthal-Zellerfeld, Germany, 
F.R. (29 Apr 1977). 

232 million tonnes of natural oil have been found in West 
Germany so far, of which 70% has already been extracted. The 
remaining 70 million tonnes will, at the present rate of extraction, 
last another 14 years. The oil potential which can still be found by 
exploration drilling in West Germany is estimated at an additional 10 
to 20 million tonnes. 460 billion cu. meters of natural gas have been 
found in West Germany so far, of which 150 billion cu. meters, i.e. 
one-third, has already been used. The remaining 310 billion cu. 
metres (corresponding to 240 million tonnes of natural oil) will last 
for about another 17 years at the present rate of extraction. In 
addition, it is estimated that a further 270 to 360 billion cu. meters 
will be found in new deposits. The distribution of natural gas 
deposits in various geological formations is treated in detail. 


17888 Aspects of exploration and production in the development 
of the North Sea oilfield Thistle. Badley, M.; Koepchen, H.M.; 
(DEMINEX Deutsche Erdoelversorgungsgesellschaft m.b.H., Essen 
(Germany, F.R.)). Erdoel-Erdgas Z.; 93: No. 7, 224-230(Jul 1977). (In 
German). 

THISTLE is the most northerly oil field in the North Sea 
which is at present being developed. It lies 210 km east northeast of 
the Shetland Isles at a depth of about 160 meters. The 185 meter 
high platform weighing 29,500 tonnes was anchored in August 1976. 
Then the groundwork started with a half immersed Aker H-3 plant 
equipped with cranes. The deposit is about 3,000 meters in depth. 60 
drilling flanges could be accommodated on the platform. The hori- 
zontal distance from the platform for the four groups of holes is 
about 600 m, 1,370 m, 2,300 m and 3,600 m. As the THISTLE oil 
will only be pumped from 1979/80 via the BRENT System to the 
loading port of Sullom Voe in the Shetlands, an offshore loading 
~ according to the SALM System is provided temporarily and 
or later production peaks. This consists of an anchor plate, a 100 
meter long riser tube of 250 cm diameter and the 55 meter long 
buoy, which carries the loading hoses at the lower end and the 
anchor cable above. The German natural oil supply company DE- 
MINEX, which is a participant in the THISTLE field, expects the 


first oil at the end of 1977 and a supply of 3.7 million jato two years 
later as DEMINEX’s share. 
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17889 Forecasting a petroleam—gas formation prior to drilling. 
Feoktistova, A.P.; Pomerants, L.I. Prikl. Geofiz; No. 86, 137- 
142(1977). (In Russian). 

An examination is made of a probability model for solving 
problems in the forecasting of oil—gas formations prior to borehole 
drilling. The results of high-sensitivity component analysis by well 
shaft are represented in the form of a random vector process. The 
transition from a non-pay section of the well to a oil—gas formation 
is represented as a discontinuous Markov process. Examples are 
cited which indicate that the use of such a model makes it possible 
not only to forecast an oil—gas formation prior to its drilling but to 
determine the distance to the formation’s roof. 4 references, 1 figure. 


17890 Tektonika i neftegazonosnost’ severo-zapada Sredneaziats- 
koi platformy (Turanskaya plita). (Tectonics and petroleum-gas poten- 
tial of the northwest middle Asiatic platform (Turan platform)). Mir- 
chink, M.F. (ed.). Moscow; Izdatel’stvo Nauka (1976). 92p. 

A series of articles on the geology and petroleum-gas poten- 
tial of northwest middle Asian platform is compiled. They discuss 
theoretical and practical questions on the structure and resource 
potential of this territory. Abstracts were prepared for individual 
papers. 


17891 Prospective gas and oil content of Paleozoic and Triassic 
deposits of Mangyshlak and Ustyurt. Mirchink, M.F.; Benenson, 
V.A. pp 3-30 of Tektonika i neftegazonosnost’ severo-zapada Sred- 
neaznatskoi platformy (Turanskaya plita). Mirchink, M.F. (ed.). 
Moscow; Izdatel’stvo Nauka (1976). (In Russian) 

Results are presented from an analysis of data from recent 
geophysical and geological research. On the basis of these results, 
diagrams were compiled for a structural regionalization in deposits 
of the pre-upper Permian Paleozoic and upper-Permian Triassic 
complex, an identification was made of tapering zones of prospective 
layers, syngenetic-oil-gas-bearing complexes were identified, and an 
evaluation was made of prospective gas and oil content and priority 
sites were slated for the development of geological survey oper- 
ations in pre-Jurassic deposits. 9 tables, 29 refs. 


17892 Paleogeographic and paleostructural characteristics of the 
spatial distribution of oil and gas content areas. Benenson, V.A. pp 
31-38 of Tektonika i neftegazonosnost’ severo-zapada Sredneaznats- 
koi platformy (Turanskaya plita). Mirchink, M.F. (ed.). Moscow; 
Izdatel’stvo Nauka (1976). (In Russian) 

Results are presented for identifying lithofacial zones of the 
Jurassic sedimentation paleobasin in the western Turansk platform. 
Results of the analysis were compared with data on the geochemis- 
try of organic matter and bitumens. An association was noted 
between the spatial distribution of oil and gas potential areas and the 
characteristics of the components of organic matter and the facial 
peculiarities of the paleobasin. 11 refs. 


17893 Structural and development characteristics of local upheav- 
als of Mangyshlak and Ustyurt. Morozova, M.N.; Nurzhanov, K.K. 
pp 39-48 of Tektonika i neftegazonosnost’ severo-zapada Sredneaz- 
natskoi platformy (Turanskaya plita). Mirchink, M.F. (ed.). Moscow; 
Izdatel’stvo Nauka (1976). (In Russian) 
An analysis is made of recent data on the geology and oil and 
eS potential of a number of local upheavals in Mangyshlak and 
styurt. Almost all of the known commercial accumulations of oil 
and gas were shown to be associated with the local upheavals of 
ancient deposition, and at least the early Jurassic which retained its 
— orm up to the Neogene and Quaternary periods. 4 tables, 
refs. 


17894 Gaps in the Mesozoic and Cenozoic sediment accumulation 
of central Asia and the Pre-Causasus. Benenson, V.A.; Morozova, 
M.N. pp 49-60 of Tektonika i neftegazonosnost’ severo-zapada Sred- 
neaznatskoi platformy (Turanskaya plita). Mirchink, M.F. (ed.). 
Moscow; Izdatel’stvo Nauka (1976). (In Russian) 

Results of a geological and statistical analysis are presented 
for the first time for Central Asia on a study of discontinuities in 
sediment accumulation which are compared with data on Pre- 
Caucasian discontinuities. Methods are proposed for a quantitative 
expression for discontinuity intensity, and a regionalization is made 
of the territory with respect to the nature of discontinuities in the 
sediment accumulation. The basic oil and gas deposits are shown to 
be located in the zone of average discontinuity intensity in the 
sediment accumulation. 8 tables, 6 refs. 


17895 Paleostructural analysis of Jurassic deposits in the north- 
ern-Ustyurt-petroleum-gas potential area. Nurzhanov, K.K. pp 61-67 
of Tektonika i neftegazonosnost’ severo-zapada Sredneaznatskoi 
platformy (Turanskaya plita). Mirchink, M.F. (ed.). Moscow; 
Izdatel’stvo Nauka (1976). (In Russian) 

New data are presented on the paleostructural development 
of Jurassic deposits. Characteristic peculiarities are identified for 
individual paleostructures and a connection is noted between these 
features and prospective petroleum and gas potential. 1 table, 1 ref. 
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17896 Comparative characteristics of inter-mountain depressions 
of Tyan-Shan, Ditmar, V.I.; Aleshina, Z.I.; Shmakova, E.I. pp 68-77 
of Tektonika i neftegazonosnost’ severo-zapada Sredneaznatskoi 
platformy (Turanskaya plita). Mirchink, M.F. (ed.). Moscow; 
Izdatel’stvo Nauka (1976). (In Russian) 

An examination is made of the tectonic position and charac- 
teristics of the geological structure of Eastern-Chuiskya, 
Issykkul’skaya, and Narynskaya depressions. A comparison was 
made of their characteristics and the Fergan and Southern-Tadzhik 
depressions. Similar and different features are identified, and an 
explanation is offered for differences in the degree of petroleum and 
gas potential layer of sedimentary rock which fill out the indicated 
depressions. 14 refs. 


17897 Basic features of similarity and difference in the structural 
elements of the Paleozoic—Triassic and Jurassic—Neogene complexes 
of the northwestern central Asian platform. Benenson, V.A. pp 78-89 
of Tektonika i neftegazonosnost’ severo-zapada Sredneaznatskoi 
platformy (Turanskaya plita). Mirchink, M.F. (ed.). Moscow; 
Izdatel’stvo Nauka (1976). (In Russian) 

Analytical results are given for basic indicators which charac- 
terize morphological and genetic features of structural elements in 
the intermediate and platform complexes of Mangyshlak, Ustyurt 
and neighboring territories. New methods are substantiated for the 
morphogenetic analysis of major structural elements and their classi- 
fication is described. 


DRILLING AND PRODUCTION 
REFER ALSO TO CITATION(S) 17871, 17887, 17888, 19448 


17898 (AD-A—052626) Pressure drop and phase fraction in oil- 
water-air vertical pipe flow. Shean, A.R. (Massachusetts Inst. of 
Tech., Cambridge (USA). Dept. of Mechanical Engineering). 7 May 
1976. 128p. NTIS PC A07/MF AOI1. 

Thesis. 

The upward flow of oil-water-air and oil-water mixtures in a 
.75 inch ID tube is investigated. Flow pattern, volume fraction, and 
pressure loss data is presented for mixture velocities from 4 to 20 ft/s 
and oil in liquid volume fraction from 0 to 1.0. The drift flux method 
of Zuber and Findley is successfully extended from two phase flow 
to three phase flow in order to predict the air void while a new 
correlation method is presented to estimate the In Situ oil phase 
volume fraction. In addition, the oil-water flow regime-map of 
Govier is extended to three phase flow in order to predict the 
transition between liquid flow regimes. Finally several friction pres- 
sure loss prediction methods from two phase flow are modified to 
three phase flow and compared to actual data. As a result, a scheme 
of several methods is recommended for use in preparing three phase 
flow pressure loss estimates. 


17899 (CONF-7609187—, pp 47-56) Quality of sea-water for 
injection into North Sea oil wells. Herbert, B.N. 6 Oct 1976. 


From Microbiology group symposium; Birmingham, London, 
UK (6 Oct 1976). 


The continued production of oil from many of the oil-bearing 
reservoirs located under the North Sea will probably require the 
injection of large quantities of water into the formations to maintain 
reservoir pressures at optimum levels. The immediate availability of 
inexhaustible supplies of sea-water and the lack of readily accessible 
supplies of fresh water make it necessary to use sea-water for 
injection purposes. The introduction into the formation of particulate 
matter that might be suspended in the sea-water could result in 
serious impairment of the oil displacement from the formation. The 
metabolic activities of micro-organisms such as sulfate-reducing bac- 
teria (S.R.B’s) could result in sour oil and gas production and 
corrosion in the water treatment and injection facilities. S.R.B’S 
introduced into the injection and production systems when sea-water 
is used for pressure maintenance in the North Sea can be expected to 
pose severe problems. Other bacteria present, although in greater 
numbers, have less potential to cause problems, with the possible 
exception of slime procedures. There is lacking, as yet, a procedure 
that can be used to determine accurately the numbers of potentially 
damaging bacteria in sea-water. Some of the methods available are 
discussed and their limitations indicated. There will, therefore, be a 
strong element of judgement as to the interpretation and significance 
of the bacterial counts obtained. In the last analysis the damage 
caused by the activities of the bacteria is the evidence that matters. 
The only test specifically written for workers interested in the 
microbiological analysis of injection waters is the A.P.I. procedure 
No. 38. This document, although of grgat value, needs updating to 
include a protocol suitable for use in the North Sea. Perhaps the 
Institute of Petroleum Microbiology group might be a suitable 
vehicle for doing this. 
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17900 (CONF-7609187—, pp 57-75) Enhanced recovery of petro- 
leum using microorganisms: a literature survey. Cowey, F.K. 6 Oct 
1976. 

From Microbiology group symposium; Birmingham, London, 
UK (6 Oct 1976). 


An enhanced recovery system using microorganisms is best 
started in the laboratory using sand columns with added crude, or oil 
containing ores, and naturally occurring, mixed bacterial popula- 
tions. While this work would be very unlikely to, and need not, give 
a complete picture of events, it would provide useful information on 
the role of nutrients, the value of other additives, plugging problems 
and some of the process mechanisms. Laboratory experiments would 
also have the advantages that they are much quicker to carry out, 
variables can be more easily controlled and altered and repeats can 
be done. A too hasty embarkation on to field work could lead to the 
deterioration of an oil field. This could manifest itself as plugging, 
with lowering of productivity, souring of the crude, and possibly 
corrosion problems. Field experiments will also be slow, relatively 
expensive, and, once a reservoir has been inoculated with bacteria, it 
will be difficult to carry out a radically different experiment in it. It 
is therefore felt that some degree of caution should be exercised until 
the system is better understood. The present status of enhanced 
recovery using microorganisms is that it is a method of uncertain 
potential. Other methods are known to work so it is probably 
advisable to use them first and only use microorganisms as a last 
resort, i.e., when the other techniques are no longer economic, when 
corrosion dosen't matter or when the field can be shown to be 
already contaminated. 


17901 (DOE/EIA—0103/14) Identification of a methodology 
for projecting short-term crude petroleum production in the United 
States. Uri, N.D. (Department of Energy, Washington, DC (USA). 
Energy Information Administration). Dec 1978. 35p. Dep. NTIS, 
PC A03/MF AOl. 

Box—Jenkins time series analysis is applied to state level 
monthly crude petroleum production data to forecast monthly pro- 
duction for 1978. Beyond supplying the requisite forecasts, the 
model is used to investigate the overall efficacy of the approach. The 
results indicate that the technique is satisfactorily emulates past 
behavior. Further, for the aggregate United States, production is 
expected to be 0.65 percent above the level observed in the base 
period of July 1976—June 1977 primarily due to a large anticipated 
growth in California production. 


17902 (LBL—8452) Numerical solution of the multidimensional 
Buckley—Leverett equation by a sampling method. Albright, N.; 
Concus, P.; Proskurowski, W. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Dec 1978. Contract W-7405-ENG-48. 
21p. (CONF-790119—1). Dep. NTIS, PC A02/MF AO1. 

From 5. symposium on reservoir simulation; Denver, CO, 
USA (31 Jan 1979). 

A method developed earlier for solving numerically the one- 
dimensional Buckley—Leverett equation for two phase immiscible 
flow in a porous medium is extended to the case of non-uniform flow 
in two space dimensions. The method has the feature of tracking 
solution discontinuities sharply for purely hyperbolic problems, 
without requiring devices such as the introduction of artificial dissi- 
pation. It is found that the method is computationally efficient for 
solving a numerical example for the five-spot configuration of water 
flooding of a petroleum reservoir. 


17903 (SAND—78-1637) DEEP STEAM: Project 16 enhanced 
oil recovery. Quarterly report, April 1—June 30, 1978. Bader, B.E.; 
Fox, R.L.; Johnson, D.R. (Sandia Labs., Albuquerque, NM (USA)). 
Sep 1978. Contract EY-76-C-04-0789. 22p. Dep. NTIS, PC A02/MF 
AOl. 

Project DEEP STEAM is proceeding on schedule. Major 
activities during the quarter included the first meeting of the Techni- 
cal Advisory Panel, receipt of industry proposals for development of 
downhole steam generators, and selection of the successful bidders. 
Orders have been placed to obtain the necessary hardware to con- 
duct the in-house generator experiments. Additional contracts have 
been placed to investigate improved completion techniques testing 
requirements and to determine the reservoir model required for 
economic comparisons. Many additional industrial contacts have 
been made. PERT activities are continuing with time scheduling and 
constraints being included. 


17904 Block position and speed transducer for a computer-con- 
trolled oil drilling rig. Sheldon, L.B.; Tomashek, J.R. (to BJ-Hughes 
Inc.). US Patent 4,119,837. 10 Oct 1978. Filed date 15 Mar 1977. 46p. 

Apparatus for indicating the position of a traveling block 
along a vertical axis within a computer-controlled oil drilling rig is 
characterized by a magnetically responsive element for generating a 
pulse when a metallic member, movable with the traveling block, 
passes in proximity thereto. A counter is operatively associated with 
the magnetically responsive element to count the pulses therefrom. 
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An electrical signal of a predetermined magnitude functionally relat- 
ed to the output of the counter is representative of the position of the 
traveling block. 


17905 Process for producing Xanthomonas hydrophilic colloid, 
product resulting therefrom, and use thereof in displacement of oil 
from partially depleted reservoirs. Wernau, W.C. (to Pfizer Inc.). US 
Patent 4,119,546. 10 Oct 1978. Filed date 3 May 1977. 14p. 

A process is disclosed for preparing a Xanthomonas colloid- 
containing fermentation broth suitable for the preparation of mobil- 
ity control solution used in oil recovery which comprises aerobically 
fermenting a Xanthomonas organism in an aqueous nutrient medium 
whose ingredients comprise a carbohydrate, a nitrogen source, an 
assimilable Krebs cycle acid, chelated calcium and trace elements, 
whereby the whole broth produced provides mobility control solu- 
tions of about 100 to 3000 ppM of Xanthomonas colloid which are 
substantially free of insoluble matter having a particle size greater 
than about 3 microns. 


17906 Production of nitrogen-rich gas mixtures. Crouch, W.B.; 
Fabiero nee Posadas, C.P.; Robin, A.M. (to Texaco Inc.). US Patent 
4,119,566. 10 Oct 1978. Filed date 27 May 1977. 6p. 

A nitrogen-rich inert gas mixture is produced by the partial 
oxidation of a hydrocarbonaceous feed containing substantially no 
metals nor noncombustible materials with air in a free-flow, un- 
packed, refractory-lined gas generator at a temperature in the range 
of about 1300 to 3000°F and a pressure in the range of about 1 to 250 
atmospheres. The product gas will comprise a mixture of nitrogen, 
argon and carbon dioxide and may contain small amounts of hydro- 
gen and carbon monoxide, depending on the O/C atomic ratio 
selected. The atomic ratio of free oxygen in said air to carbon in said 
hydrocarbonaceous fuel is in the range of about 1.7 to stoichiome- 
tric, or slightly less than stoichiometric. By operating at this level of 
O/C atomic ratio, the Hz + CO content of the product gas may be 
minimized or deleted, substantially all of the particulate carbon may 
be oxidized, substantially no NO/sub x/ is produced, and the prod- 
uct gas contains substantially no free oxygen. Further, the sensible 
heat recovered from the product gas may be used to manufacture 
by-product high pressure steam for export. The nitrogen-rich prod- 
uct gas may be used for oil formation flooding or as a pressurizing or 
blanketing gas. Costly gas compressors may be avoided since the 
product gas may be produced at or above use pressure. 


17907 North Burbank tertiary recovery pilot test. Kleinschmidt, 
R.F.; Trantham, J.C.; Sitton, D.M.; Dickinson, W.R. (Phillips Petro- 
— Co., Bartlesville, OK). Pet. Times; 82: No. 2084, 9, 11(1 Oct 
1978). 

The North Burbank Unit was selected as a highly desirable 
reservoir for a sufactant/polymer tertiary recovery pilot test because 
it had been successfully waterflooded for over 25 years and produc- 
tion had declined to the stripper level; it still contains about 400 
million bbl of sweet 39° API oil. The site selected was NBU Tract 
97, a 160-acre area. A total of 769,450 Ib of polymer was injected 
over a period of 16 months. The injection schedule is discussed. (For 
the second half of this article, see the October 15 issue of Interna- 
tional Petroleum Times.) (DLC) 


17908 Role of U.S. government in promoting enhanced oil-recov- 
ery techniques. Guthrie, H.D. (US Dep of Energy). J. Pet. Technol.; 
30: No. 8, 1086-1088(Aug 1978). 

The author describes the role of the U.S. government in 
promoting enhanced oil-recovery technology. Today, 21 major, 
multiyear, cost-shared enhanced oil-recovery contracts exist with 
industry. The goal of the federal program is to increase production 
by 900,000 B/D by 1985 and to add 15 billion bbl of oil to proved 
reserves. 


17909 Micellar/polymer flooding--an overview. Gogarty, W.B. 
(Marathon Oil Co). J. Pet. Technol.; 30: No. 8, 1089-1101(Aug 1978). 

An overview of the continuing development of low-tension 
surfactant flooding and micellar, or microemulsion, flooding is pre- 
sented. Current technology is considered from the standpoint of 
DOE and other projects undertaken in industry. Some recent pro- 
jects have shown an expanding technology. Based on the number of 
new tests, field activity is continuing at a high level. This paper also 
discusses commercial application in terms of lead time and expendi- 
tures. 62 refs. 


17910 Chemical engineer in petroleum engineering. Wall, C.G. 
Chem. Eng. (London); No. 334, 562-564(Jul 1978). 
The oe of operations of the petroleum engineer is the oil 


or gas field; his responsibility is the winning” of hydrocarbons—the 
evaluation, development and exploitation of hydrocarbon reserves. 
Petroleum engineering involves the study of the equilibrium and 
flow of complex hydrocarbon systems in porous media, in pipes, 
restrictions and fittings and in primary process equipment. A great 
deal of effort and analysis must go into the evaluation of the 
reservoir and its contents before the principles of conservation of 
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mass and energy can be applied. The operations involved in the 
whole petroleum engineering function are tabulated; the evaluation 
problem is then considered in more detail. Reservoir analysis, math- 
ematics and simulation are discussed. The need for research on the 
problem of increasing the recovery is pointed out. (DLC) 


17911 Reservoir simulation in the development of North Sea oil 
fields. Archer, J.S.; Wilson, D.C. (Energy Resource Consultants 
Ltd., London). Chem. Eng. (London); No. 334, 565-567(Jul 1978). 

The development of the hydrocarbon resources under the 
North Sea is still at an early stage. In order to minimize the delay in 
producing hydrocarbons, major development decisions have to be 
taken with incomplete or uncertain description of the reservoir. 
Analysis of alternative development strategies involves the creation 
of a model of the hydrocarbon reservoir and the study of its 
performance under different conditions. This paper discusses math- 
ematical models. For overall field development, two-dimensional 
and three-dimensional Cartesian grid block models are generally 
used; for individual well performance, radial models with assumed 
drainage radii are used. Since the modes are constructed before 
offshore production begins, limitations in the models caused by 
uncertainty in reservoir description need to be understood. (DLC) 


17912 Chemical requirements for offshore oil recovery. Buckley, 
P.S.; Dawe, R.A.; Grist, D.M. Chem. Eng. (London); No. 334, 571- 
573(Jul 1978). 

There is a market for chemicals in terms of drilling-fluid 
components, in cement additives used in securing the well casing, in 
gelants used in fracturing fluids, and in acids, delayed action acids, 
and other well-treatment chemicals used to make a well produce 
more efficiently. Other chemicals include corrosion inhibitors, bio- 
cides, fire-fighting materials, and oil-slick dispersants. Enhanced oil 
recovery methods and the chemicals used therein are discussed. 
(DLC) 


17913 Wireline sealing apparatus and method for use with a drill 
string. Rankin, E.E. (to Petro-Data C.A.). US Patent 4,090,573. 23 
May 1978. Filed date 18 Aug 1976. 10p. 

An apparatus and method are described for use during earth 
boring operations when a wireline instrument is positioned within 
the drill string while drilling fluid is circulated, such as during 
directional drilling. The apparatus includes a circulating head con- 
nected to the top of the drill string that is connected to the drilling 
fluid pump. A wireline sealing apparatus is connected to and extends 
partially into the inner passage of the circulating head. The wireline 
sealing apparatus is of the type that has a flow tube closely fitted 
about the wireline and in communication with grease supplied under 
high pressure. The grease provides a seal while the line is stationary 
and while moving. Consequently, after the wireline instrument 
reaches the bottom of the drill string, the wireline may be pulled 
upward while drilling fluid is being circulated to remove slack. The 
wireline instrument also may be lowered and retrieved while drilling 
fluid is being circulated. 


17914 Method and apparatus for laser treatment of geological 
formations. Welch, A.B. (to Nygaard-Welch-Rushing Partnership). 
US Patent 4,090,572. 23 May 1978. Filed date 3 Sep 1976. 28p. 

A method and apparatus are disclosed for drilling gas, oil or 
geothermal wells in geological formations and for ‘’fracing” the pay 
zones of such wells to increase recovery, using a laser beam project- 
ed into the well bore along a beam guide so as to make available 
laser energy adequate to melt or vaporize the formation under 
down-hole conditions. Fluid circulation is established via the beam 
guide to keep the beam path adequately free of contaminants to 
permit drilling. A novel orifice window is provided to allow trans- 
mitting the high energy beam from the surface into a high-pressure, 
down-hole environment. 


17915 Method for increasing the recovery of oil and gas from a 
water invaded geo-pressured water drive oil reservoir. Cook, H.L. Jr.; 
Geer, E.C. (to Transco Energy Co.). US Patent 4,090,564. 23 May 
1978. Filed date 14 Jun 1977. 6p. 

A method is disclosed for the economic recovery of signifi- 
cant additional quantities of oil and gas from a geo-pressured water- 
drive oil reservoir where oil production has ceased by conventional 
production techniques and equipment. The method increases the 
recovery from this type of reservoir, after primary depletion by 
conventional techniques, by producing the water (and a quantity of 
oil) from the wells at an abnormally high rate of flow and thereby 
induces a significant pressure drop in the reservoir remote from the 
well. This will then induce a significant release of solution gas from 
the oil through the reservoir. Since the residual hydrocarbon satura- 
tion in a water-wet porous media is a constant value for a given 
reservoir rock, a part of the gas released from solution will increase 
the hydrocarbon saturation and allow a portion of the oil and gas to 
become mobile and migrate to the producing wells to be recovered. 
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17916 System for automatically flushing hydrocyclones used in 
drilling mud treatment. Kelly, J. Jr.; Roper, W.F. (to Mobil Oil 
Corp.). US Patent 4,090,523. 23 May 1978. Filed date 14 Oct 1976. 
12p. 

This specification discloses a system and method for flushing 
and cleaning a hydrocyclone used in removing drilled solids from a 
drilling mud circulated in the drilling of a borehole. The system is 
comprised of a feed pump connected via a mud conduit to the inlet 
of a hydrocyclone. A check valve is located in the mud conduit 
intermediate the feed pump and the inlet of the hydrocyclone which 
allows the mud to flow through the mud conduit only in the 
direction toward the hydrocyclone. Another conduit for flowing a 
cleaning liquid is connected with the mud conduit on the hydrocy- 
clone side of the check valve. A valve responsive to a signal, 
pressure or electrical, is located in this other conduit intermediate 
the mud conduit and a supply of cleaning liquid. A means for 
detecting flow and transmitting a signal proportional thereto is 
located in the mud conduit on the hydrocyclone side of the check 
valve to detect the flow of mud in the mud conduit and detect the 
shutting down of the feed pump and to transmit a signal proportional 
thereto which signal effectuates the opening of the valve in the other 
conduit and permits the cleaning fluid to flow into and flush and 
clean the hydrocyclone. 


17917 Increasing the clay-dissolving capability of a relatively 
high pH self-generating mud acid. Lybarger, J.H.; Templeton, C.C.; 
Richardson, E.A.; Scheuerman, R.F. (to Shell Oil Co.). US Patent 
4,089,787. 16 May 1978. Filed date 16 Mar 1977. 4p. 

The clay-dissolving capability of a self-generating mud acid 
comprising an aqueous solution or dispersion of a fluoride salt, an 
ester of a 1-5 carbon atom aliphatic alcohol and a 2-5 carbon atom 
fatty acid suitable for use at temperatures exceeding about 180°F is 
improved by adding an effective amount of an aminopolyacetic acid 
salt chelating or complexing agent. 


17918 Computer file of oil reservoir fluid property data. Burger, 
D.H.; Heidemann, R.A.; Aziz, K. (Energy Resour Conserv Board, 
Calgary, Alberta). J. Can. Pet. Technol.; 17: No. 2, 92-99(1978). 

This paper describes a recently developed computer file for 
the data in conventional oil reservoir fluid study reports. The data 
from 107 studies conducted on samples taken from Alberta oil 
reservoirs were selected from the public files maintained by 
Alberta’s Energy Resources Conservation Board and were tran- 


scribed to this file. For each reservoir fluid study, data were grouped 
into several different types. Various data on the files have been used 
in evaluating viscosity and phase-equilibrium correlating schemes. 26 
refs. 


17919 Temperature simulation while drilling permafrost. Pui, 
N.K.; Kljucec, N.M. (Imp Oil Ltd, Calgary, Alberta). J. Can. Pet. 
Technol.; 17: No. 2, 51-57(1978). 

A numerical simulator was developed to study the thermal 
disturbances around the wellbore while drilling. Calculated results 
compare favourably with field measurements. The simulator has 
been used to predict the location of the thaw front in permafrost and 
the amount of gas that could be liberated from a gas hydrate zone 
during drilling operations. The formation temperature distribution 
was found to be strongly dependent on the inlet mud temperature. 11 
refs. 


17920 Construction of artificial islands as Beaufort Sea drilling 
platforms, Garratt, D.H.; Kry, P.R. (Imp Oil Ltd, Edmonton, Alber- 
ta). J. Can. Pet. Technol.; 17: No. 2, 73-79(1978). 

The Beaufort Sea environment imposes unique constraints for 
drilling operations. Activity in the area must overcome wave at- 
tacks, multi-year pack ice invasion in the summer and moving ice 
sheets in the winter. This article describes how Imperial Oil Limited 
builds artificial sand islands for use as drilling platforms in its 
Beaufort Sea acreage. Three different construction techniques were 
employed to construct 14 islands in water depths ranging from 5 to 
42 feet. 9 refs. 


17921 Analyzing well performance. McCoy, J.N. (Echometer 
Co, Wichita Falls, Tex). J. Can. Pet. Technol.; 17: No. 2, 80-91(1978). 

After a general discussion of fluid flow, the data which are 
necessary for well analysis are reviewed. The acoustic liquid level 
instrument is described, well producing rate efficiency (with and 
without gas) is discussed and an analysis of downhole equipment is 
given. 8 refs. 


17922 Classification of oil and gas reserves by their industrial 
importance. Feigin, M.V. Neftegazov. Geol. Geofiz.; No. 2, 15- 
19(1978). (In Russian). 

A classification is proposed which reflects differences in 
industrial importance and possible uses of individual reserve groups. 
The classification proposed should find broad application in geologi- 
cal-economic analysis of oil reserves in each region. This will 
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heighten the scientific substantiation of developmental plans for oil 
recovery and exploratory-survey operations. 


17923 Evaluation of finite oil yield of Azerbaidzhan deposits. 
Gomzikov, V.K. Neftegazov. Geol. Geofiz.; No. 2, 19-21(1978). (In 
Russian). 

Statistical models of finite oil yield are suggested. These 
models were obtained from the development of 35 Azerbaidzhan 
deposits worked for an extensive period of time. 


17924 Use of computers in the complex interpretation of geo- 
physical studies of the carboniferous strata in cased wells. Urmanov, 
E.G.; Grinberg, B.Z. Neftegazov. Geol. Geofiz.; No. 2, 33-37(1978). 
(In Russian). 

A description is given of a method and algorithm worked out 
at the "'Tatneftegeofizika” trust for the complex interpretation of 
studies of the carboniferous strata in cased wells by means of 
acoustical, pulsed neutron-neutron, neutron gamma, and gamma 
logging methods with the aid of computers. A program created on 
this basis for over-all interpretation will make it possible to deter- 
mine the extent of oil saturation and porosity, the nature of porous 
space and the lithological composition of carboniferous rock in the 
cross-section of the well. 


17925 Wellbore pressure transducer. Shuck, L.Z. (to Dept. of 
Energy). US Patent Application 849,570. 8 Nov 1977. 10p. 
Subterranean earth formations containing energy values are 
subjected to hydraulic fracturing a to enhance the recov- 
ery of the energy values. These fractures are induced in the earth 
formation by pumping liquid into the wellbore vt emegne the earth 
formation until the pressure of the liquid is sufficient to fracture the 
earth formation adjacent to the wellbore. The present invention is 
directed to a transducer which is positionable within the wellbore to 
generate a signal indicative of the fracture initiation useful for 
providing a timing signal to equipment for seismic mapping of the 
fracture as it occurs and for providing a measurement of a retene 
at which the fracture is initiated. The present venient ‘ae 
generally to apparatus employed in the fracturing of subterranean 
earth formations and, more particularly, to a transducer which may 
be inserted into the wellbore so as to provide a signal at the surface 
indicative of the initiation of the fracture. In the recovery of energy 
values, such as petroleum, from subterranean earth formations, it has 
been a common practice to fracture the earth formation to enhance 
the recovery of the energy values. The usual procedure for fractur- 
ing the earth formation is to introduce a high-pressure fluid into a 
wellbore until the pressure of the fluid is sufficient to rupture the 
subterranean earth formation and extend a fracture therefrom into 
the earth formation for distances up to several hundred feet. This 
allows for increased recovery of the energy values due to the 
increased exposure of the earth formation to drainage paths. During 
the fracturing procedure, it is desirable to provide a mapping of the 
fracture with respect to its directional orientation and configuration 
away from the wellbore. Seismology procedures have been valuable 
for showing or providing such a description of the fracture as it is 
initiated and extends away from the wellbore. 


17926 Energy and engineering progress: access must be ensured. 
Zuncke, G. Schweissen Schneiden; 29: No. 9, E17-E20(Sep 1977). (in 
German). 

The targets and activities of DEMINEX in recovering i 
leum is reported. DEMINEX is a national undertaking of the Feder- 
al Republic of Germany and was founded by independent German 
petroleum companies. DEMINEX has large shares in the ‘Thistle’ 
petroleum field in the North Sea. Building, setting off and equipment 
of the offshore extraction platform are briefly described. 


17927 Mining technology for offshore hydrocarbon development. 
Snyder, H.L.; Winsor, W. (Mem Univ of Newfoundl, St. John’s). 
Trans. Can. Inst. Min. Metall.; 80.: 38-45(1977). 

This paper attempts to define particular problems and outline 
possible solutions for designing and building fail-safe, offshore pro- 
duction systems that would operate in the severe Labrador Shelf 
environment if commercial quantities of oil and gas are found. The 
fishery of this section of the North Atlantic is a vital resource to 
which a major oil spill or blow-out would —— an intolerable 
burden. The major concept explored is that of placing hydrocarbon 
production in work chambers, mined in the rock formation beneath 
the ocean floor. Mining experiences have shown that it is possible to 
operate beneath the ocean floor, and, in the author's opinion, this 
technology may hold the key for safe, reliable and economic produc- 
tion. 20 refs. 


17928 Study analyzes causes of corrosion in production tubing. 
Barrios, J.A.; Guerrero, M.F. Pet. Int; 34: 44, 49-50(Dec 1976). 
(Spanish). 

Petroleos Mexicanos launched a study to determine the causes 
and cures of tubing corrosion in the Chiapas-Tabasco Cretaceous 
fields of SE Mexico, where oil and associated gas have a high 
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hydrogen sulfide content. The study found that changing the metal 
composition of the production string to include a higher content of 
chrome could increase its resistance to chemical ‘attack from hydro- 
gen sulfide and carbon dioxide. Moreover, an organic inhibitor and a 
ae should be mixed with the oil pumped into the annular 

e. In cases requiring water-base fluids, sodium sulfite and an 
p oar inhibitor should be used for deoxygenation. 


PROCESSING 
REFER ALSO TO CITATION(S) 17953, 19627, 19913 


17929 Process for desulfurization of residua with sodamide— 
hydrogen and regeneration of sodamide. Baird, W.C. Jr.; Bearden, R. 
Jr.; Bollinger, R.L. Jr. (to Exxon Research and Engineering Co.). 
US Patent 4,120,779. 17 Oct 1978. Filed date 11 Aug 1976. 14p. 

Sulfur-containing petroleum oil feedstocks which include 
heavy hydrocarbon constituents undergo simultaneous desulfuriza- 
tion and hydroconversion by contacting and reacting such feed- 
stocks with sodamide in the presence of hydrogen and at elevated 
temperatures. The mixture of reaction products resulting from the 
above procedure is separated to give a sodium sulfur salt by-product 
and a petroleum oil product, which has been substantially desulfur- 
ized and demetallized, as well as being significantly improved as 
indicated by a reduced Conradson carbon content and an increased 
API gravity relative to the feedstock. Sodamide is regenerated from 
the sodium sulfur salt by-product and can be recycled for reaction 
with additional feedstock. 


17930 Catalysts for hydrometallization of hydrocarbons contain- 
ing metallic compounds as impurities and process for hydro-treating 
such hydrocarbons using such catalysts. Morimoto, T.; Nakamura, 
M.; Inooka, M.; Yawata, T. (to Chiyoda Chemical Engineering and 
Construction Co., Ltd.). US Patent 4,120,780. 17 Oct 1978. Filed 
date 26 May 1977. 10p. 

A catalyst can be obtained by admixing red mud with alumina 
or/and an alumina-containing substance, optionally adjusting the 
water content of the admixture and/or adding an organic binder to 
the admixture, kneading and shaping the admixture into pellets 
having suitable size and shape, and calcining the pellets at 600 to 
1,100°C. The catalyst has a high compression strength and can, 
when used in the hydrometallization of hydrocarbons, achieve a 
high rate of demetallization and a low yield of low boiling fractions. 
The rate of demetallization is enhanced when the process is carried 
out using a hydrogen feed containing hydrogen sulfide. 


17931 Method for improving the treating capacity of a clay 
sorbent. Audeh, C.A.; Yan, T.Y. (to Mobil Oil Corp.). US Patent 
4,120,782. 17 Oct 1978. Filed date 3 Jan 1978. 6p. 

The treating capacity of a finishing unit for oils of lubricating 
viscosity is increased and the quality of oil treated therein is im- 
proved in a process comprising contacting regenerated clay adsor- 
bent from said finishing unit with anhydrous acid gas prior to 
returning it to the adsorbent bed of said unit, and thereafter contact- 
ing said oil with said acid gas treated adsorbent. 


17932 Hydroconversion of residua with potassium sulfide. Baird, 
W.C. Jr.; Bearden, R. Jr. (to Exxon Research and Engineering Co.). 
US Patent 4,119,528. 10 Oct 1978. Filed date 1 Aug 1977. 16p. 

A process for the simultaneous desulfurization and hydrocon- 
version of heavy carbonaceous feeds, including various sulfur-con- 
taining heavy petroleum oils, is disclosed. These feedstocks are 
contacted with potassium sulfide in a conversion zone maintained at 
elevated temperatures and in the presence of added hydrogen. In this 
manner, the feeds are substantially desulfurized, and significant up- 
grading of these feeds is also obtained as demonstrated by decreased 
Conradson carbon, increased API gravity, and the conversion of 
substantial portion of the 1,050°F+ portion of these feeds. In a 
preferred embodiment, such a process is disclosed employing a 
combination of potassium sulfide and sodium sulfide, and in particu- 
lar these processes include procedures for the regeneration of the 
sulfides and their recycle to the conversion zone. 


17933 Moving-bed reactor startup process. Czajkowski, G.J.; 
Stolfa, F. (to UOP Inc.). US Patent 4,119,530. 10 Oct 1978. Filed 
date 21 Jan 1977. 12p. 

A startup method for moving-bed reactors used in hydrocar- 
bon conversion processes is described, wherein the reactor is 
brought on-stream at full capacity while it contains less than a full 
loading of catalyst, and quantities of catalyst are intermittently added 
to the reactor while the hydrocarbons are being processed. Catalyst 
removal is then begun at a rate lower than the rate of catalyst 
addition and adjusted when the catalyst retention volume of the 
reactor becomes filled. The method is specifically adaptable to the 
hydrogenation of olefinic materials, the desulfurization of petroleum 
fractions, and the production of liquid products from coal. 
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17934 Measures adopted or planned at the IP refinery at La 
Spezia for energy consumption. Collodi, A. (Ind Ital Pet, Raffineria di 
La Spezia, Italy). Riv. Combust.; 32: No. 2-3, 43-48(1978). (In Ital- 
ian). 

La Spezi Refinery (Industria Italiana Petroli) carried out an 
almost total renewal of the existing units and, at the same time, 
installed new and modern process units, during the years 1963-1971, 
when priority was given to savings on plant erection and materials at 
the expense of energy utilization and conservation. From early 1974 
several projects (involving in some cases large investments) were 
developed aiming at substantial energy savings. Some of these pro- 
jects--reported in this paper are already completed, some are ap- 
proved, and some others are waiting for the final approval and 
financing. To reduce refinery losses and consumptions, technical 
monitoring was largely promoted. This control scheme includes, for 
example, the periodic cleaning of heat exchangers. At present, taking 
into account the projects already completed, a fuel saving of about 
55 t/day has been achieved; when the investments program is 
completed a total fuel saving of 90-100 t/day (i.e. 20% of the total 
refinery consumption) will be obtained. 


17935 Reduction of energy consumption at the Rho refinery: 
results obtained and projected for fulfillment. Dozio, A. (Ind Ital Pet, 
Raffineria di Rho, Milano, Italy). Riv. Combust.; 32: No. 2-3, 49- 
55(1978). (In Italian). 

Energy conservation considerations are at present in the lime- 
light for refinery engineers who strive for achieving the most 
economical overall operating conditions consistent with good per- 
formance and reliability of refinery process plants. Some of the most 
significant and rewarding actions for an effective energy program on 
existing units are: control of flare losses by automatic regulation of 
fuel gas distribution systems and by recovery of accidental gas 
discharges by recompression; optimization of the total energy re- 
quirement of process units at varying intake level; maintenance of 
combustion efficiencies by continuous control of use performance 
and by chemical cleaning of convection sections; timely action for 
heat-exchanger duty upkeep; prompt maintenance of steam distribu- 
tion and steam condensate recovery systems. In times of rising fuel 
costs new capital projects such as heat recovery from furnance flue 
gases and development of additional heat-exchanging surfaces will 
also provide favorable economic returns. 


17936 Welded column for a refinery enlargement in South Africa. 
Muerkens, A.; Peters, W. (Neuman (F.A.), Eschweiler (Germany, 
F.R.)). Schweissen Schneiden; 29: No. 9, 362-363(Sep 1977). (In 
German). 

The article describes the fabrication and assembly of a 
vacuum column with pipelines, part of which has a roll-bonded 
cladding, for the enlarging of a refinery, as well as the testing. 


17937 Method for the conversion of hydrocarbons, Sosnowski, J. 
(to Exxon Research and Engineering Co., Linden, N.J. (USA)). 
German(FRG) Patent 2,650,312/A/. 5 May 1977. 18p. (In German). 

On heating pyrolytic hydrocarbons to temperatures as they 
are necessary for feeding hydro-conversion reactors, depositions are 
produced by polymerization of aliphatic and cyclicalolefins and 
diolefines, leading to obstructions. In order to avoid these difficul- 
ties, a pretreatment step is proposed where the pyrolytic gases are 
preheated and hydrogenated at higher pressures (preferably 150 to 
3000 psig) and at temperatures of chiefly 150 to 700°C in the 
presence of a catalyst. Further claims specify the advantages of the 
inlet, outlet, and pretreatment temperatures, as well as the use of 
certains catalysts like oxides and/or sulfides of the metals nickel, 
cobalt, molybdenum, tungsten, and palladium. 


17938 Basic characteristics of technical grade carbon, formed in 
the electrocracking of fluid hydrocabons. Pechuro, N.S.; Estrin, R.L; 
Pesin, O.Yu.; Bezlepkin, D.N. Khim. Tverd. Topl.; No. 5, 90-95(1977). 
(In Russian). 

Results are given for an experimental determination of the 
dispersion and structure of technical grade samples of carbon ob- 
tained during the electro-cracking of hexane, hexene, cyclohexane 
and benzene. | table, 9 references. 


PRODUCTS AND BY-PRODUCTS 
REFER ALSO TO CITATION(S) 17960 


17939 (PB—282743) Cost of benzene reduction in gasoline to the 
petroleum refining industry. Final report. Turner, F.C.; Felten, J.R.; 
Kittrell, J.R. (Little (Arthur D.), Inc., Cambridge, MA (USA)). Apr 
1978. Contract EPA-68-02-2859. 247p. NTIS PC Al1/MF AOIl. 

This report assesses the cost to the U.S. petroleum industry of 
removing benzene from the two largest contributors to the benzene 
levels in the gasoline pool - refinery reformates and FCC gasoline. 
Predictions were made of the 1981 gasoline pool composition and 
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the benzene content of gasoline component streams. A process route 
was selected for each stream and the benzene removal costs in 1977 
dollars were developed. Removal of 94.5 percent benzene from 
reformates and FCC gasoline would reduce U.S. average benzene 
content from 1.37 percent to 0. pone. This would require an 
investment of $5.3 billion and total costs of $2.5 billion per year 
including capital recovery, or 2.2 cents per gallon of gasoline. Costs 
for some small refineries would be up to 7 cents per gallon of 
— or three times the U.S. average costs. These costs are for 

¢ removal only, and do not include costs of octane replace- 
ment, volume replacement or the effect on the chemical industry. 
When these other factors are considered, it is roughly estimated that 
the total costs including capital recovery would be $3.8 billion per 
year or 3.3 cents/gallon of gasoline. 


17940 Look at fluorocarbon lubricants. Cassanos, B. Compressed 
Air; 83: No. 12, 28-29(Dec 1978). 

Some tests and uses of chlorofluorocarbon lubricants are 
discussed. Results of qualification tests of the inertness of these 
lubricants toward oxygen are described in particular. (DLC) 


17941 Changes in quality factors that occur in the mixing of 
petroleum products. Zeinalov, A.Ya.; Zul’fugarova, R.A.; Korobt- 
sova, M.I. Transp. Khranenie Nefti Nefteprod.; No. 1, 30-32(1978). (In 
Russian). 

Data are presented that were obtained in an experimental 
study of changes in quality factors that occur in petroleum products 
(flash point of di cal fuels and final boiling point of gasolines) in 


relation to their concentration in a mixture. 3 tables, 2 diagrams. 


17942 15 years of developing materials for petrochemical fur- 
naces. Mueller, K. pp 107-113 of Behaviour of materials and compo- 
nents under thermal stress. Duesseldorf, Germany, F.R.; VDI-Verl. 
(1977). (In German) 

From Meeting on the behaviour of materials and components 
under thermal stress; Muenchen, Germany, F.R. (24 - 25 Nov 1977). 

The paper discusses materials problems and developments 
encountered in pipes in the radiation zones of petrochemical fur- 
naces for the generation of synthesis gases and ethylene from hydro- 
carbons. 


MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 17939, 19432, 19451 


17943 (LBL—8437) Middle distillate price monitoring system. 
Interim validation report. Hopelain, D.G.; Freedman, D.; Rice, T.H 
Veitch, J.G.; Finlay, A. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.). Dec 1978. Contract W-7405-ENG-48. 287p. 
Dep. NTIS, PC A13/MF A011. 

The Middle Distillate Price Monitoring System collects data 
on prices and gross margins for No. 2 heating oil from a sample of 
refiners, resellers, and retailers. The data is used to evaluate the level 
of competition and the reasonableness of prices in the heating oil 
market. It is concluded that the data does not provide a basis for 
determining whether a market is competitive, and that there is 
serious doubt as to the accuracy of the information collected by the 
system. Some recommendations are given for improving the quality 
of the information. (DLC) 


17944 (TID—28924) Price forecasting system for refined petro- 
leum products. Doenges, G.R.; Huntington, H.G.; Novicky, E.R.; 
Sweeney, J.L. (Data Resources, Inc., Washington, DC (USA); JRB 
Associates, Inc., McLean, VA (USA)). 10 Jul 1978. Contract EM- 
77-C-01-8559. 371p. Dep. NTIS, PC Al6/MF AO1. 

Portions of document are illegible. 

A fixed comprehensive model of petroleum products market 
is presented. An overview of the complete modeling system is 
near along with an explanation of each major component of the 

orecasting system. A demonstration run included in which the 1978 
distillate price is about $1.35 per barrel (real 1976 dollars) above the 
residual price and about $.55 per barrel below the motor gasoline 
price. In general, the forecasted prices exhibit a stable pattern during 
the vcd aprons A noticeable exception is the 1980 propane price. This 

appears to be influenced greatly by a very high level of 
arama demand forecasted by the DOE demand model. The other 
exception to this stable pattern is the 1979 price for other refined 
products. The forecasted demand for this category grows more 
rapidly than most of the other products. In addition, this group 
aggregates a number of very different types of products. Thus, a 
price or marginal cost applying to this category is less Sresisiaghel 
than for other product groups. The forecasted equilibrium demands 
increase over time for all products except jet fuel, which is deter- 
mined exogenously. The model also forecasts quarterly prices by 
Petroleum Administrative District. These prices are in nominal or 
current dollars per barrel and incorporate both seasonal factors and 
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regional markups. In some regions and years, the prices in the fourth 
quarter decline from the previous quarter, reflecting the seasonal 
demand for this product. 


17945 Quarterly oil statistics. Second quarter, 1978. Q. Oil Stat.; 
No. 3, 1-299(1978). (In French and English). 

This issue presents rapid and accurate information on inclulag 
and disposal of crude oil, oil products, and natural Fe pany 
production, refinery output, trade, bunkers, refinery 
and stock changes. Detailed import and export data are = font 42 
origins and 29 destinations for crude oil and products. NGL, feed- 
stocks, naphtha, LPG, gasoline, kerosene, gas/diesel oil, and heavy 
fuel oil (residual) are covered. (DLC) 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 17740, 17741, 19647, 20360 


17946 (NTIS/PS—78/0825) Waste processing and pollution in 
the chemical and petrochemical industries. Volume 2. a ae 7 
bibliography with abstracts). Report for 1975-1976, a 
(National Technical Information Service, Springfield, ‘A (USA)). 
Aug 1978. 242p. 

The bibliogra hy includes control processes, emissions, eco- 
nomics, pollution effects, and abatement strategies relative to these 
industries. (This updated bibliography contains 235 abstracts, none of 
which are new entries to the previous edition.) 


17947 (NTIS/PS—78/0826) Waste processing and pollution in 
the chemical and petrochemical industries. Volume 3. 1977-July, 1978 
(a bibliography with abstracts). Report for 1977-July 1978. Cavag- 
naro, D.M. (National Technical Information Service, Springfield, 
VA (USA)). Aug 1978. 242p. 

These Federally-funded citations cover many aspects of waste 
processing and pollution in the chemical and aca enpporasncd indus- 
tries. The bibliography includes emissions, economics, con send god 
esses, pollution effects, and abatement ats geo (This upda 
liography contains 235 abstracts, 123 of which are new entries to the 
previous edition.) 


17948 Finely dispersed hydroxide-containing mineral oils or min- 
eral oil analogous substances. Boelsing, F. German(FRG) Patent 
2,533,790/A/. 3 Feb 1977. 21p. (In German). 

The invention deals with a method in which mineral oils and 
also mineral oil-similar or mineral oil-containing substances are 
bound to an alkaline earth oxide in such a manner that a dust-dry 
powder is formed which may be then technically used. According to 
the invention, the mineral oil or the mineral oil-containing substance 
is brought into contact with the alkaline earth oxide, simultaneously 
adding water so fast by mechanical mixing that the oil is predis- 
persed with the oxide before the latter's conversion with water, and 
one allows the resulting homogenized mixture to react to a solid 
homogeneous product. For example, 50 t of waste oil are homog- 
enized in a soil pipe mixer with 50 t calcium oxide and 20 t water, 
and the mixture is fed into a pit. A dust-dry powder is immediately 
formed which can be used for ground stabilization and to build up 
entire base courses or as bituminous filler in the earth or as antifrost 
agent in the construction of streets and paths. By Prog | - silicic 
acid, products are formed which can be used in the materi- 
als industry. The application of the method is very variable in order 
to make technical use of the wastes named 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 17919, 19450, 20356, 20361, 
20371, 20481 


17949 (AD-A—052434) Transfer, and flight testing 
of the modified airborne oil surveillance system (AOSS II) in a HC- 
130B aircraft. Final report. Mecks, D.C.; Bommarito, J.J; 
Schwantje, R.S.; ~ _— A.T. (Aerojet ElectroSystems Co., 
Azusa, CA (USA)). A 1977. Contract DOT-CG- 52660-A. 148p. 
(AESC—5546). NTIS A07/MF AO1. 

The prototype airborne oil surveillance system (AOSS I) 
developed for the U.S. Coast Guard by Aerojet ElectroSystems 
under Contract DOT-CG-22170A was modified and transferred 
from a HU-16 aircraft to a HC-130B aircraft. The added bilities 
of the new system configuration were verified by a flight test 
program. Modifications to the system included (1) the addition of a 
high resolution aerial reconnaissance camera, (2) the addition of a 
dual look (left and right) capability for the SLAR, (3) automatic 
SLAR target position location, (4) an airborne remote temperature 
measurement capability, (5) simultaneous multispectral recording 
capability for the IR-UV line scanner data, and (6) improved proc- 
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essing of passive microwave imager data. The proven system capa- 
bilities of AOSS I combined with the added capabilities incorporated 
into AOSS II provide a unique and valuable system to support all 
U.S. Coast Guard missions. The system is currently operational and 
based at Elizabeth City, North Carolina. 


17950 (CONF-7609187—, pp 76-82) Degradation of hydrocar- 
bons by mutant microorganisms. Rogers, J. 6 Oct 1976. 

From Microbiology group symposium; Birmingham, London, 
UK (6 Oct 1976). 


Research on bacterial oxidation of hydrocarbons is reported. 
Most of the work involved isolation of strains of bacteria from 
hydrocarbon rich environments, such as waters surrounding oil spills 
at sea from many areas throughout the world. After isolation, 
selected procedures were used designed to grow those organisms 
capable of utilizing hydrocarbons most effectively. At the same time, 
studies on other important characteristics were carried out. The 
bacterial hydrocarbon degrading products which were developed 
are composed of a mixture of complementary strains of mutant 
adapted micro-organisms. These are produced as freeze dried cul- 
tures which can be re-activated on hydration. The mutant bacteria in 
these products form the basis for a number of hydrocarbon degrad- 
ing systems which cover on-shore, on-ship, and on-sea treatment of 
hydrocarbons. The products will break down oil, oil products and 
residues including tar balls in a permanent and non toxic manner. 
Work on the development of new strains of hydrocarbon utilizing 
bacteria is a in an attempt to improve still further the rate 
of biodegradation of hydrocarbon materials. A new pseudomonas 
strain was recently isolated which is capable of withstanding and 
biodegrading phenol in concentrations of up to 5000 ppM. 


17951 (PB—278914) Atmospheric chemistry of potential emis- 
sions from fuel conversion facilities. A smog chamber study. Final 
report. Sickles, J.E. II; Ripperton, L.A.; Eaton, W.C.; Wright, R.S. 
(Research Triangle Inst., Durham, NC (USA)). Mar 1978. Contract 
EPA-68-02-2258. 260p. NTIS PC Al2/MF AOl. 

The atmospheric chemistry of chemical species that may be 
emitted from fuel conversion facilities were studied in smog cham- 
bers. Of 17 compounds assessed for ozone-forming potential, 6 
compounds were selected along with a control species, propylene, 
for testing in the presence of nitrogen oxides in four outdoor smog 
chambers. Selected compounds were furan, pyrole, thiophene, meth- 
anethiol, methyl sulfide, and methyl! disulfide. Multiday exposures 
were performed, and both static and transport conditions were 
simulated. Ozone and sulfur dioxide formation was examined. The 
behavior of the test compounds was compared to that of a surrogate 
urban mix. 


17952 (PB—280726) Source assessment: Rail tank car, tank 
truck, and drum cleaning, state-of-the-art. Final report, August 1976— 
September 1977. Earley, D.E.; Tackett, K.M.; Blackwood, T.R. 
(Monsanto Research Corp., Dayton, OH (USA)). Apr 1978. Con- 
tract EPA-68-02-1874. 69p. (MRC-DA—713). NTIS PC A04/MF 
AOl. 

This document reviews the state of the art of air emissions 
and water pollutants from cleaning rail tank cars, tank trucks, and 
drums. Composition, quantity, and rate of emissions and pollutants 
are described. Rail tank cars, tank trucks, and drums are used to 
transport chemical and petroleum commodities from producer to 
consumer. Steaming, washing and/or flushing of such units result in 
air emissions and wastewater effluents. Air emissions are predomi- 
nantly organic chemical vapors. Water pollutants common to these 
operations are primarily oil and grease, COD, BOD, suspended 
solids and many other organic and inorganic materials. Representa- 
tive sources were defined in order to evaluate the hazard potential. 
Source severity was defined and evaluated for air emissions and for 
wastewater effluents. Control methods used to reduce emissions 
from rail tank car and tank truck cleaning consist only of flaring 
flushed gases. By EPA estimates, two-thirds of the tank truck 
industry discharges into municipal systems with little or no pretreat- 
ment. This treatment has generally been limited to sedimentation, 
neutralization, evaporation ponds, and lagoons. 


17953 (PB—283401) Washington state refineries: petroleum, pe- 
troleum derivatives and wastewater effluent characteristics. Final 
report May-November 1976. Pizzo, J.T.; Johnson, T.L.; Harshman, 
G.W. (Oceanographic Inst. of Washington, Seattle (USA)). Mar 
oy Contract NOAA-03-6-022-35189. 186p. NTIS PC E06/MF 
AOl. 

This report presents the results of a study of wastewater 
effluent characteristics of refineries in Washington State, compiled 
for NOAA as part of an Environmental Assessment of Northern 
Puget Sound and the Strait of Juan de Fuca. The purpose of the 
study was to describe in detail the types of petroleum and petroleum 
derivatives that potentially could reach the waters of Puget Sound. 
This was achieved through the collection and summary of available 
information on the chemical characteristics, amounts processed, and 
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final disposition of crude oils, refined products, and wastewater 
effluents associated with the six Puget Sound refineries. Sources for 
this information included the literature, federal and state government 
agencies, the petroleum industry, and academic institutions. The 
report describes the amounts and types of petroleum and its deriva- 
tives handled by Puget Sound refineries and the amounts typically 
reaching marine waters. Further, the refining and waste treatment 
processes employed by the area refineries are described in detail. 


17954 Stop-gap oil supplies from new Gippsland exploration. 
Aust. Min.; 70: No. 6, 24, 27, 46(Jun 1978). 

An oil executive tells how the Government is helping to keep 
Australian oil production/demand in balance via its crude oil pricing 
programme until the North-West Shelf comes on stream. 


17955 Optimization of conditions for the cleaning of oil-contain- 
ing waters in static settling. Karpinskii, Yu.I. Transp. Khranenie Nefti 
Nefteprod.; No. 1, 34-36(1978). (In Russian). 

Results are presented for an experimental study of optimizing 
conditions for the separation of oil-containing water in settling tanks 
under static conditions. An empirical formula was obtained from the 
completed study that makes it possible to determine the separation 
time of the oil-containing water that accounts for the water's basic 
characteristics, the geometric parameters of the settling tanks and 
the required degree of purification. 3 references, 5 diagrams. 


TRANSPORT, PIPELINES, AND HANDLING 


17956 (AD-A—055727) Deepwater port inspection methods and 
procedures. Final report. Mastandrea, J.R.; Gilbert, K.J.; Simmons, 
J.A.; Kimball, P.B. (Science Applications, Inc., McLean, VA 
(USA)). Mar 1978. Contract DOT-CG-60670-A. 591p. NTIS PC 
A25/MF AOl. 

The Deepwater Ports Act of 1974 gives the Secretary of the 
Department of Transportation and, by delegation, the U.S. Coast 
Guard, specific authority to regulate the design, construction and 
operation of Deep Water Ports (DWPs) off the coast of the United 
States. Some of the regulations deal with safety and prevention of oil 

llution. This study is one of several providing information for 
uture regulations dealing with pollution. It identifies and assesses 
inspection methods and procedures for the Oil Transfer System 
(OTS) of DWPs. Recommendations are made for inspection meth- 
ods and procedures that would provide an effective means of mini- 
mizing accidental oil spills from the OTS of DWPs in U.S. waters. 
The recommendations were based primarily on a cost-effectiveness 
analysis for both commonly used and technologically advanced 
inspection methods and procedures that were considered to provide 
the best available technology for DWPs in U.S. waters. Inspection 
methods considered apply primarily to the components of the OTS, 
onsite, during normal operations and also to components of other 
systems whose failure could affect the integrity of the OTS. Failure 
of components and subsystems of the OTS, which contributed most 
significantly to the risk of oil spills, were identified in a system safety 
analysis. (Author) 


17957 (NTIS/PS—78/0814) Supertankers and superports (cita- 
tions from the NTIS data base). Report for 1964-June 1978. Haber- 
com, G.E. Jr. (National Technical Information Service, Springfield, 
VA (USA)). Aug 1978. 156p. NTIS PC NO1/MF NO1. 

Construction and operation of supertankers and requirements 
for port facilities are reviewed in these Government-sponsored re- 
search reports. The environmental aspects are investigated. The 
updated bibliography contains 149 abstracts, 31 of which are new 
entries to the previous edition. 


17958 (NTIS/PS—78/0815) Supertankers and superports (cita- 
tion from the Engineering Index data base). Report for 1970-June 
1978. Habercom, G.E. Jr. (National Technical Information Service, 
Springfield, VA (USA)). Aug 1978. 116p. NTIS PC NO1/MF NO1. 

Construction and operation of supertankers and requirements 
for port facilities are reviewed in these reports gathered from 
worldwide literature surveys. Environmental aspects, offshore moor- 
ing sites, and harbor preparation are among the features investigated. 
The updated bibliography contains 110 abstracts, 4 of which are new 
entries to the previous edition. 


17959 Experimental study of heat losses of a pipeline in the 
process of heating the ground. Gubin, V.V. Transp. Khranenie Nefti 
Nefteprod.; No. 1, 3-5(1978). (In Russian). 

A description is given of studies of heat losses from a pipeline 
in the process of heating the ground. A sunken pipe with circulating 
hot fluid was used as the laboratory device. This model was com- 
pared to existing theoretical models. In the region Fo O the linear 
source method was found to describe the heat losses satisfactorily. A 
hyperbolic relationship between the Kirpicheva parameter and the 
Fourier parameter is recommended for describing heat losses. 4 
references, 3 diagrams. 
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17960 Detection of open flaws in underground pipelines without 
exposing the pipes. Aksenov, V.S.; Eremin, A.M.; Tatarkin, A.I.; 
Yagodin, L.V.; Ermakov, G.V. Transp. Khranenie Nefti Nefteprod.; 
No. 1, 5-7(1978). (In Russian). 

A description is given of the experimental use of the radioac- 
tive tracer **Br for the detection of continuous flaws in underground 
technological pipelines in one of the petrochemical processing enter- 
prises. An examination of four standpipes for pumping diesel fuel and 
gasoline disclosed holes measuring 0.7 to 1 mm with an accuracy of 
+- (15 to 25) cm through which the leakage was from 17 to 100 1/ 
hr. 5 references, 2 diagrams. 


17961 Forecasting the service life of shafts in mainline pumps. 
Safonov, S.A.; Osipenko, A.N. (Gomel State Univ., USSR). Transp. 
Khranenie Nefti Nefteprod.; No. 1, 7-9(1978). (In Russian). 

An examination is made of the problem of forecasting the 
service life of equipment produced in limited quantities on the basis 
of shaft usage in mainline pumps. 2 references, | table. 


17962 Temperture conditions for an electrically heated pipeline 
with spirally positioned electric heating bands. Eremin, I.I. Transp. 
Khranenie Nefti Nefteprod.; No. 1, 9-12(1978). (In Russian). 

A method is presented for calculating the temperature condi- 
tions of pipeline with helically positioned electric heating tape 
during the heating of congealed petroleum products in the pipe. The 
proposed method makes it possible to determine the necessary 
thermal stability of the electric insulation of the heating tape and to 
evaluate uneven heating of the pipe’s wall. 5 references, 2 diagrams. 


17963 Safe stopping time in the cyclic pumping of oil in a “hot” 
pipeline. Garris, N.A.; Zabolotnikova, L.P. (Ufim Petroleum Inst.). 
Transp. Khranenie Nefti Nefteprod.; No. 1, 12-14(1978). (In Russian). 

A method is proposed for determining the safe stopping time 
of a “hot” pipeline used cyclically with the aid of dynamic charac- 
teristics. 3 references, 1 diagram. 


17964 Analogy in the cause of delivery breakdown of a centrifu- 
gal pump during cavitation and pumping of finely dispersed liquid-gas 
mixtures. Bazhaikin, $.G.; Volodin, V.G.; Kolpakov, L.G. Transp. 
Khranenie Nefti Nefteprod.; No. 1, 14-17(1978). (In Russian). 

An examination is made of the causes of delivery breakdown 
in centrifugal pumps. The causes were found to be analogous during 
cavitation and in the pumping of finely dispersed liquid-gas mixtures. 
This makes it possible to work out a unified method for computing 
the delivery breakdown conditions of a centrifugal pump. 15 refer- 
ences, 3 diagrams, | table. 


17965 Mathematical model for the process of paraffinization. 
Kuznetsov, P.B. Transp. Khranenie Nefti Nefteprod.; No. 1, 17- 
21(1978). (In Russian). 

A mathematical model is proposed for the process of paraffin- 
ization of main oil pipelines that transfer paraffin oils. The construc- 
tion of the model presumes that two processes are simultaneously 
occurring in the pipeline: there is deposit accumulation resulting 
from the crystallization of solid hydrocarbons from solutions on the 
inner surface of the pipe, and there is a washing away of the solid 
phase as a result of the interaction between the fluid flow and the 
deposits of the wall layer. 


17966 Polyurethane insulation of underground pipelines. Mertsa- 
lov, A.A.; Tanatova, N.S. Transp. Khranenie Nefti Nefteprod.; No. 1, 
25-27(1978). (In Russian). 

A survey is made of foreign use of polyurethane foam insula- 
tion for underground pipelines. An examination is made of problems 
in the production and application of polyurethane insulation, its basic 
properties, and the technical parameters and classification of poly- 
urethane foam presently used as insulation. 8 references, 2 tables. 


17967 Increasing oil loading at a marine reloading base equipped 
with D CMA (Chiksan) standpipes. Yanov, B.G.; Stelanets, L.G.; 
Gross, S.A. (Krasnodarsk Polytechnic Inst.). Transp. Khranenie Nefti 
Nefteprod.; No. 1, 28-30(1978). (In Russian). 

A description is given of the design and technical data of a 
new hose-pipe device and the conditions for the simultaneous (paral- 
lel) loading of several tankers that takes into account the operations 
of all the links of an automatic-delivery unified hydrodynamic 
system: delivery tank pool, intermediate buffer tanks, freight pipe- 
lines, standpipes at moorings, tanker pipeline system. Note is taken of 
the potentials for further increasing the loading of oil and greater 
freight handling of the reloading mooring complex. 2 diagrams. 


17968 Trans-Alaska pipeline. Bechteier, W. (Hochschule der 
Bundeswehr, Muenchen (Germany, F.R.)). Bautechnik: 54: No. 9, 
289-296(1977). (In German). 

The starting point of the Trans-Alaska Pipeline is the oilfields 
of Prudhoe Bay on the Arctic Ocean at 71°N i.e. 450 km north of 
the Arctic Circle. The end of the line is at the permanently ice-free 
port of Valdez in the Gulf of Alaska. The oil is extracted at about 
82°C and is at about 60°C on entry into the pipeline. This tempera- 
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ture remains virtually constant over the entire pipe route since heat 
losses are compensated by friction heat. Therefore, only 660 km of 
the pipeline could be placed underground whilst 615 km of the 
pipeline had to be biult on the surface, i.e. everywhere where 
permafrost could lead to distortions of the pipeline or to difficulties 
in ground stability. The Brooks Range was crossed through the 
Dietrich Pass at a height of 1,463 m and the Yukon at Rampart 
Canyon was crossed with a 700 m long bridge. The Alaska Range 
was crossed through Isabell Pass (at 1,000 m) and the pipeline went 
through the Chugach Mountain Range at Thompson Pass. The 
pipeline had eight pumping stations for a flow of 8,000 m*/hour and 
four more were then added to increase the flow to 13,250 m*/hour. 
The speed of the oil in the 122 mm o/d pipe was at first 2, then later 
3.3 m/sec. Commissioning took place in June 1977. 


PROPERTIES 
REFER ALSO TO CITATION(S) 17690, 19869 


17969 (AD-A—054465) Hydrogen content of hydrocarbon fuels 
by a low-resolution nuclear resonance method. Interim technical 
report, 20 July—20 August 1977. Butler, R.D. (Air Force Aero- 
Propulsion Lab., Wright-Patterson AFB, OH (USA)). Dec 1977. 
30p. (AFAPL-TR—77-61). NTIS PC A03/MF AO1. 

A low-resolution (wide-line) nuclear magnetic resonance 
(NMR) technique has been evaluated for the direct, nondestructive 
determination of the hydrogen content of aircraft and missile fuels. 
The method is rapid and convenient, and requires minimal operator 
training. Accuracy and precision of the results compare favorably 
with the best microcombustion techniques. 


17970 (AD-A—054966) An atlas of gas chromatograms of oils 
using dual flame-ionization and nitrogen phosphorus detectors. Final 
report. Frame, G.M.; Carmody, D.C.; Flanigan, G.A. (Coast Guard 
Research and Development Center, Groton, CT (USA)). Feb 1978. 
57p. (CGR/DC—3/78). NTIS PC A04/MF AO1. 

The report details experiment techniques for using a ther- 
mionic nitrogen phosphorus detector (NPD) for gas chromatogra- 
phic (GC) ‘fingerprinting’ of petroleum and synthetic oils. An alumi- 
na column chromatography procedure for isolating and concentrat- 
ing the compounds in this ‘N-fingerprint’ is described. Dual FID- 
NPD detector GC curves of over 70 assorted petroleum crudes and 
distillates run on a 50-foot Dexsil-300 SCOT column are reproduced 
to form a reference atlas for comparitive purposes. The data in the 
atlas indicate that this detector combination can be useful for oil 
fingerprinting, and research in organic geochemistry and oil pollu- 
tion and combustion products. (Author) 


17971 (AD-A—056077) Combustion properties of high-density 
fuels. Quarterly report No. 1, 1 November 1976—31 January 1977. 
McCall, M.T.; Brupbacher, J.M. (Martin Marietta Labs., Baltimore, 
MD (USA)). Jan 1977. Contract N00019-76-C-0683. 18p. (MML- 
TR—77-09C). NTIS PC A02/MF AO1. 

For tactical systems operating within the atmosphere, ramjet 
propulsion offers significant advantages over conventional rocket 
propulsion systems (i.e., those which carry both fuel and oxidizer). 
The principal advantages -- increased range or greater payload at 
fixed range -- result from the intrinsic high specific impulse (Isp) 
associated with ramjets, which only need to carry fuel (the oxidizer 
being obtained from the atmosphere) for their propulsion. 


17972 (CONF-7609187—, pp 4-21) Analysis of the hydrocarbons 
of petroleum. Aldridge, A.K.; Brooks, P.W.; Eglinton, G.; Maxwell, 
J.R. 6 Oct 1976. 

From Microbiology group symposium; Birmingham, London, 
UK (6 Oct 1976). 


Crude petroleums are mostly extremely complex mixtures of 
hydrocarbons, made up principally on straight chain, branched, and 
cyclic alkanes and of related hydrocarbons. Alkanes which may be 
present in petroleum range in carbon number up to Cyo and above, 
often as homologous series with members at every carbon atom. 
Hydrocarbons based on the common acyclic and cyclic isoprenoid 
skeletons are especially abundant as homologues and pseudohomolo- 
gues and as individuals and groups of diastereoisomers. Capillary 
computerized-gas chromatography-mass spectrometry is the most 
powerful analytical technique available for the analysis of petroleum 
hydrocarbons because it combines the high resolution achieved by 
capillary gas-liquid chromatography, the sensitivity of mass spec- 
trometry in detecting compounds present in small absolute quantities 
in a complex mixture, the specific structural identification allowed 
by mass spectrometry, and the versatility and speed of computerized 
data-processing. 
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17973 (PB—272077, pp 238-270) Identification of the source of 
oil by infrared spectroscopy. Brown, C.W. (Univ. of Rhode Island, 
Kingston). 1974. 


From Workshop on analytical needs of the future as applied 
to coal liquification; Ashland, KY, USA (21 Aug 1974). 


Infrared oo of over 200 samples of crude oils, fuel oils 
and other petro’ products have been measured. Oils have as 
many as 27 bands in the spectral region of 650—1200 cm™* the 
relative peak heights of the bands in this region provide a perfect 
“fingerprint” of each sample. Absorptivities calculated from percent 
transmission for 21 bands in the spectral region have been used to 
generate a computer data bank, and a novel computerized ratio 
technique has been developed to match an unknown with the correct 
known stored in the data bank. The fingerprinting and computer 
matching methods are applicable to all types of petroleum; thus, it 
appears that they will work equally as well on oil from coal. 


17974 Molecular sieves for the analysis of petroleum. McTag- 
ne. Luke, L.A. (British Petroleum Co. Ltd., Sunbury-on- 

. Research Centre). Z. Anal. Chem.; 290: No. 1, 1-9(Mar 
1978). 


A review is presented on the use made of molecular sieve 

tions in petroleum analysis. Subsequent to a brief description 
of the structure afl —— molecular sieves pot pr apes 
equipment employed the following separations are it with: paraf- 
fins, naphthenes and aromatics; paraffins, olefins, naphthenes and 
aromatics; lower hydrocarbons; normal parafins; oxygen, nitrogen 
and methane. 


17975 Water-in-crude oil emulsion stability and emulsion destabi- 
lization by chemical demulsifiers. Jones, T.J.; Neustadter, E.L.; Whit- 
tingham, K.P. (Br Pet Co, Res Cent, Sundury-on-Thames, Eng]). J. 
Can. Pet. Technol.; 17: No. 2, 100-108(1978). 

Static physico-chemical properties of crude oil/water inter- 
faces were evaluated over a variety of conditions and correlations 
with emulsion stability, particularly those encountered during oil 
production and processes, were sought. Thus, the relevance of oil/ 
water interfacial tension to emulsion formation and stability was 
investigated. The influence of interfacial shear viscosity (and viscoe- 
lasticity) on the coagulation stage of emulsion resolution was exam- 
ined. Finally, modification of these physico-chemical interfacial 
properties on the addition of a chemical demulsifier was investigat- 
ed, with a view to determining the additive’s ability to destabilize 
such emulsions. 15 refs. 


17976 Mixture consisting of a fuel oil-petroleum distillate with a 
boiling range from 120 to 480°C and an additive. Miller, H.N.; 
Wisotsky, M.J. (to Exxon Research and Engineering Co., Linden, 
N.J. (USA)). German(FRG) Patent 2,639,672/A/. 24 Mar 1977. 22p. 
(In German). 

A mixture of two polymers, in a concentration of preferably 
0.05 to 0.1% by weight 1s added to a middle petroleum distillate, 
where the first polymer has an ethylene structure and lowers the 
freezing point. The second polymer is a sulphonated copolymer 
soluble in oil, and acts to improve the pouring — at low 
temperatures. This additive combination contains preferably 0.2 to 5 
parts by weight of the sulphonated copolymer per part by weight of 
the first polymer. The polymers with the ethylene structure have an 
average molecular weight of 1000 to 60,000 and are produced by 
copolymerisation of ethylene with, for example, viny! alcohol esters, 
mono or diester unsaturated dicarbon acids, C; to Cs-a-mono ole- 
fines or vinyl chloride, and preferably have 4 to 20 Mol parts of 
ethylene per Mol part of the second ethylene unsaturated monomers. 
The sulphonated copolymers have molecular weights, in the range 
800 to 500,000 and are produced by copolymerisation of sulphur 
dioxide with mixtures of 2 or more a-olefines with 10 to about 20 
carbon atoms, possibly also as a mixture with ethylene unsaturated 
polar monomers, and contain about 50 to 70% Mol olefines plus 
polar monomers and about 70 to 50% Mol sulphur dioxide. 


STORAGE 
REFER ALSO TO CITATION(S) 17950 


17977 New method for seasonal storage of petroleum products in 
caverns, utilizing the expansion of a gas cushion. Roehr, H.U. (Deut- 
sche Texaco A.G., Hamburg (Germany, F.R.)). Erdoel-Erdgas Z.; 
94: No. 2, 39-44(Feb 1978). (In German). 

From 4. specialists’ group meeting of the Deutsche Gesells- 
chaft fuer Mineraloelwissenschaft und Kohlechemie e.V.; Koeln, 
Germany, F.R. (5 - 7 Oct 1977). 

The brine is stored in caverns together with a gas cushion. 
This cushion is compressed during the injection of brine. Brine 
withdrawal is rendered possible by expansion of the gas cushion. 
From the rock-mechanical conditions, the depth-dependent maxi- 
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mum gas pressure and the required minimum pressure, equations are 
derived for determination of the required cavern volume, pump 
pressure and compression ratio. The optimum solution is considered 
and the suitability of air and natural gas for use as cushion gas is 
discussed in connection with the process of filling the caverns for the 
first time. The special advantage of this method lies in the fact that 
caverns located at great depths as well as very irregularly shaped 
caverns can be used for seasonal storage. The additional investments 
required for this purpose are very low as compared with surface 
storage tanks, so that profitability is soon ensured, if additional 
storage volume is required. The profitability can still be increased by 
combining gas and oil storage cavern operation. 


17978 ZUS/expansion unknown/ type valve for a pontoon tank's 
brace. Yakhin, Yu.M.; a ate L.G. Transp. Khranenie Nefti 
Nefteprod.; No. 1, 33-34(1978). (In Russian). 

A description is given a new ZUS type valve designed by the 
All-Union Scientific-Research Petroleum Institute for sealing the 
annular space between the pontoon’s nozzle and the tank’s brace. 
The ZUS type valve operates reliably, is convenient to use and is 
recommended for broad use on pontoon tanks with a floating roof. 4 
references, | figure. 


COMBUSTION 
REFER ALSO TO CITATION(S) 19479 


17979 (AD-A—056113) Antimisting fuel spillage/air shear tests 

at Naval Weapons Center. Final report September 1975-December 

1977. San Miguel, A.; Williams, M.D. (Naval Weapons Center, 

— Lake, CA (USA)). Mar 1978. Contract DOT-FA76WAI-589. 
Pp. 

A test apparatus consisting of a large-scale airfoil located 
within a temperature-velocity-controlled airstream was used to 
evaluate the fire suppression afforded by FM9 antimisting fuel 
additive in Jet A. A homogeneous low turbulence airstream between 
100 and 170 knots was used to obtain crash-survivable antimisting 
fuel kinematic data. It was demonstrated that FM 9 could be an 
effective antimisting agent. The failure envelope for FM9 in 27 C Jet 
A fuel was measured for agent concentrations from 0.3 to 0.5 
percent and 32 C airflow velocities between 100 and 170 knots. 
(Author) 


17980 Method and burner for the combustion of a liquid fuel, 
especially oil. Anson, D. (to Electric Power Research Inst., Palo 
Alto, Calif. (USA)). German(FRG) Patent 2,653,404/A/. 26 May 
1977. 17p. (In German). 

In the combustion of liquid fuels using the burners working 
by this process, a stable flame is created without a stabilising 
deflecting body, where the formation of nitrogen oxides is also 
largely avoided. For this purpose combustion oil is injected in the 
form of a conically diverging jet from a thin film or mist, while a 
small flow of air of relatively greater velocity is guided concentrical- 
ly around the opening of the injection devide in the first flame zone 
in such quantities, that only a small part of the combustion oil is 
burnt in the first flame zone. The air introduced in this way cuts 
through the oil mist and produces a toroidal circulating flow of 
liquid, which atomises the liquid fuel and forms a stable flame. 
Concentrically with this, relatively cool return waste gases are 
introduced outside the first flame zone, and are mixed with the 
liquids flowing out from the first flame zone. These then flow in a 
practically straight path into a second flame zone, where air at 
relatively low velocity is introduced in such quantities, that it is 
sufficient to burn the remaining combustible material. Due to the 
limited oxygen supply in the first flame zone and the admixture of 
the return waste gases, the flame temperature ist limited and the 
formation of nitrogen oxides in the waste gas is appreciably reduced. 


NATURAL GAS 


RESERVES 


17981 Large Soviet natural gas projects. Gas Waerme Int.; 27: 
No. 1, 41-44(Jan 1978). (In German). 

The major Soviet natural gas fields are listed. The assured and 
estimated Soviet natural gas reserves, the output of the open natural 
gas fields, the planned expansion of natural gas extraction, and the 
expansion of the Soviet gas pipeline system. 
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GEOLOGY AND EXPLORATION 


REFER ALSO TO CITATION(S) 17873, 17874, 17876, 17877, 
17878, 17879, 17880, 17881, 17882, 17884, 17885, 17886, 17887, 
17889, 17890, 17891, 17892, 17893, 17894, 17895, 17896, 17897, 
18031, 20541 


17982 (NVO—0011-1) Continuity and permeability development 
in the tight gas sands of the eastern Uinta Basin, Utah. Final report. 
Knutson, C.F.; Boardman, C.R. (GeoEnergy Corp., Las Vegas, NV 
(USA)). 1 May 1978. Contract EW-78-X-08-0011. 56p. Dep. NTIS, 
PC A04/MF AO1. 

The relationships between reservoir characteristics and flow 
regimes exhibited by twenty-one Uinta Basin gas wells represent 
fluvial, lake margin, and lacustrine deposits. Production data were 
analyzed to determine the type of flow for each well. This analysis 
indicated that one well exhibits radial flow, thirteen wells linear 
flow, and seven wells indeterminate flow regimes. Values of SSP, 
At, R/sub w/ and SP curve patterns were determined from well 
logs. These data were compared for the three types of flow ob- 
served. It appears that SSP, R/sub w/ and SP pattern may be useful 
in qualitatively distinguishing between sands of low continuity and 
those with moderate continuity. The permeabilities are considerably 
higher than those normally attributed to ‘tight sands.’” Also perme- 
ability correlates inversely with the number of sands completed in 
each well. Consideration of the orientations of linear features in the 
area and those of reservoir lenses in outcrops indicates that the 
relationship between frac orientation and lens geometry cannot be 
effectively predicted without a good technique to predict lens orien- 
tation. Completion strategies to optimize frac efficiency are suggest- 
ed, based upon the findings of this study. 


17983 What now for shallow water. Mosby, R.C. Drilling; 38: 21- 
24(Nov 1976). 

Improved prices and technological advances in well produc- 
tivity prompt a fresh appraisal of bypassed reserves in some 20,000 
sq miles of tidelands lying under 20—80 ft of water off the coasts of 
Louisiana and Texas. The resulting shallow-water drilling could 
bring new life to the “obsolete” submersible rig. The 25 existing drill 
rigs could drill an average of 175 exploratory wells per year if they 
were all available. Furthermore, well-designed submersible rigs and 
jackups can be built economically and are economical to operate and 
maintain. The new tradeoffs available with shallow-water operations 
should encourage operators to reevaluate the worked areas and 
explore the areas still open in water depths to 80 ft. 


DRILLING, PRODUCTION, AND PROCESSING 


REFER ALSO TO CITATION(S) 17887, 17914, 17922, 17927, 19448 


17984 Plant for conditioning high-BTU natural gas. Bublys, J.; 
Prawdzik, G. (Borsig G.m.b.H., Berlin (Germany, F.R.)). Gas- Was- 
serfack, Gas-Erdgas; 119: No. 5, 199-203(May 1978). (In German). 

A large part of West Germany is supplied with natural gas of 
group L. Many of the areas which are used to this L type gas were 
not converted by the Sommers Ruhrgas method. As natural gas of 
group H is increasingly penetrating the German market, the excess 
quantities of natural gas of group H are conditioned by adding 
purified boiler gas to the natural gas of group L. The article 
describes the construction and method of operation of such an inert 
gas conditioning plant. 


17985 Compressor hall IV in the natural gas compressor station 
Auersthal. Weiss, H. (Oesterreichische Mineraloelverwaltung A.G., 
Auersthal. Erdgasbetrieb). Erdoel-Erdgas Z.; 94: No. 2, 49-51(Feb 
1978). (In German). 

The article reports on technical concept and technical data of 
the plant recently installed. In contrast to the old plant, the new one 
has only two turbo-compressors for compressing associated gas. The 
possibility to utilize turbine waste heat is a special feature. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 20450 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 17945, 19339, 19432 


17986 (DOE/EIA—0103/7) Modeling natural gas regulation in 
the Project Independence Evaluation System. Murphy, F.H.; Lady, 
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G.M.; MacRae, E.C.; Glassey, C.R. (Department of Energy, Wash- 
ington, DC (USA). Energy Information Administration). 1978. 
36p. Dep. NTIS, PC A03/MF AO1. 

The Project Independence Evaluation System is used to 
forecast the state of the energy economy for selected future years 
and reflect the impacts of a range of potential Federal policies on the 
prices paid for energy commodities, on the level of demands for 
these commodities, and on the level of imports of oil. Models are 
constructed for the different components of the energy system, and 
then these submodels or their outputs are integrated into a forecast- 
ing system. This modularization allows for the ongoing improvement 
of the various segments of PIES without having to alter the entire 
system, one of these improvements being the addition of gas regula- 
tory structures. The PIES system uses a set of supply models for 
each of the major raw materials: coal, oil, and natural gas. They 
simulate the response of the raw material-producing industries to 
increases and decreases in current and expected future prices and are 
used to construct supply curves. Submodels of refineries and electric 
utilities represent the transforming of raw materials into consumable 
forms of energy. Estimates of the producing capabilities of emerging 
technologies such as synthetic oil and gas, solar, and shale oil, are 
considered as well. The products consumed by the non-energy 
sectors of the economy are classified into seven petroleum products: 
gasoline, distillate, residual, jet fuel, liquid petroleum gases, naphtha, 
and other products from crude oil (including lubricants and waxes); 
and four other products: natural (or synthetic) gas, electricity, bitu- 
minous coal and metallurgical coal. The supply and demand curves 
are integrated in PIES with special attention given to the regulations 
on the pricing of interstate natural gas. 


17987 (NTIS/PS—78/0621) Natural gas: supply, demand and 
utilization. Volume II. 1976—June, 1978 ‘a bibliography with ab- 
stracts). Report for 1976—June 1978. Hundemann, A.S. (National 
Technical Information Service, Springfield, VA (USA)). Jun 1978. 
259p. NTIS PC NO1/MF NO1. 

Abstracts pertaining to natural gas supply and demand, indus- 
trial and residential consumption, fuel substitution, availability, costs, 
Government policies, and regulations are presented. Studies dealing 
with projections of natural gas use and the economics of supply and 
demand are included. (This updated bibliography contains 254 ab- 
stracts, 90 of which are new entries to the previous edition.) 


17988 (PB—265706, pp 112-146) Supplemental gas financing 
workshops. Jan 1977. 

From FEA energy financing workshops; Atlanta, GA, USA 
(7 Jul 1976). 


This summary report of the remarks by workshop partici- 
pants is organized in five parts: (1) a background section; (2) an 
analysis of the generic types of risks with which developers of 
supplemental gas sources are confronted; (3) the significance of these 
risks to the development of different supplemental sources; (4) an 
identification of mechanisms which deal with these risks; and (5) a 
discussion of the implications of the foregoing analysis for Federal 
policy. (LK) 


17989 (PB—265706, pp 573-600) Marginal cost pricing for gas 
service: theory and application. Jan 1977. 

From FEA energy financing workshops; Atlanta, GA, USA 
(7 Jul 1976). 


This paper seeks to show that there are ways to convert 
present pricing mechanisms into marginal cost based pricing tech- 
niques, within the framework of the regulatory system now applica- 
ble to gas companies. 


17990 (PB—265706, pp 653-698) Risk analysis and strategies to 
maximize private risk taking in substitute gas projects. Jan 1977. 

From FEA energy financing workshops; Atlanta, GA, USA 
(7 Jul 1976). 


Risks and strategies for risk taking by private companies in 
commercialization of LNG, Alaska gas, SNG from coal and SNG 
from petroleum-based liquids are defined. (LK) 


17991 Advantages and limitations of peak-shaving at GVV. 
Berge, H. (Technische Werke der Stadt Stuttgart A.G. (Germany. 
F.R.)). Gas- Wasserfach, Gas-Erdgas; 119: No. 8, 335-342(Aug 1978), 
(In German). 

Also in the era of natural gas supply, for small and medium- 
size gas supply plants, it is interesting to examine the question of the 
peak gas supply. The technical possibilities are known and matured. 
Essentially important for the decision on an own peak gas supply is 
the cost saving at buying. For this the power price is the causin, 
agent, i.e. the price which must be paid for the supply on the oak 
day or in the peak hour. This paper shows the limits of the advan- 
tages of several methods of peak gas po a for a medium-size 
supply plant, taking into consideration different supply conditions. It 
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reveals that gas containers in spherical form and low-pressure con- 
tainers are only advantageous with a power price calculated on 
hourly basis. Fluid gas-air-mixing systems and fluid natural gas- 
sattellite plants bring advantages, also with a power price on daily 
basis. 


17992 Method to calculate output and volume of gas for peak- 
shaving. Poll, J. (Technische Werke der Stadt Stuttgart A.G. (Ger- 
many, F.R.). Gaswerk). Gas- Wasserfach, Gas-Erdgas; 119: No. 8, 
343-345(Aug 1978). (In German). 

Using the known regression straight line and the temperature 
duration line determining the supply area, the coherence between 
peak gas power, peak gas quantity, and the number of the operation 
days of a peak gas supply plant are shown in mathematical deriva- 
tion. The size of a peak gas supply plant is optimized mathematically, 
proving that the relation of the utilization days and the operation 
days is linear in the same supply area. 


17993 Use of an LNG/air-mixing for peak-shaving in Karlsruhe. 
Ulmer, J.; Zinsmaier, U. (Stadtwerke Karlsruhe (Germany, F.R.)). 
Gas- Wasserfach, Gas-Erdgas; 119: No. 8, 346-350(Aug 1978). (In 
German). 

Because of the increasing temperature-dependency of gas 
supply in the supply area and increasing gas supply prices, in 
Karlsruhe a way was searched to meet the gas demand peaks in the 
winter in an economical way. In 1976, a peak plant on the basis 
butan/air was operated for the first time. Construction and operation 
of the plant are described. A characteristical point in the burning of 
natural gas/liquefied gas/air-mixture is pointed out. 


17994 Natural gas for a sure energy supply even past the year 
2000. Brecht, C. (Ruhrgas A.G., Essen (Germany, F.R.)). Tech. 
Mitt.; 70: No. 12, 794-799(Dec 1977). (In German). 

The author reports on the role of natural gas as an important 
future energy carrier. After a survey of natural gas supply sources 
for the German gas industry and the German and European natural 
gas grid, he deals with some problems connected with natural gas 
supply and their technical solutions. 


17995 Investments in the public gas supply continue to grow. 
Rammner, P. Keram. Z.; 32: No. 14, 7-12(Nov 1977). (In German). 

The times when there was great demand for natural gas on a 
heat market with a high gas consumption growth rate are gone: The 
increase in demand with about 6 % was relatively low in 1976 (the 
10 years before that saw average growth rates of about 33 %). 
Figures in tabular form give information on the overall availability 
according to the different kinds of gas for the period 1970-1976, the 
main consumer groups in public gas supply, investments of the gas 
industry up to 1976 and planned investments of the public gas supply 
until 1980. 


ENVIRONMENTAL EFFECTS 


REFER ALSO TO CITATION(S) 17996, 19450, 20371 


ARTIFICIAL STIMULATION, PLOWSHARE, ETC. 
REFER ALSO TO CITATION(S) 17914, 17925 


17996 (UCID—17945) Environmental report: Enhanced-Gas-Re- 
covery Project, Gallia County, Ohio, Adamson, M. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 16 Oct 1978. Con- 
tract W-7405-ENG-48. 60p. Dep. NTIS, PC A04/MF AO1. 

The U.S. Department of Energy has contracted with Mitchell 
Energy Corporation to share the cost of an experiment to develop 
and demonstrate an unconventional exploration technique designed 
to locate and stimulate natural-fracture reservoirs in the gas-bearing 
Ohio Devonian shale. The purpose of this assessment is to describe 
activities proposed by Mitchell Energy Corporation and to evaluate 
any resulting environmental disruption. The experiment will take 

lace in central Gallia County, Ohio, a rural area devoted to 
orestry, agriculture, and extractive activities (such as strip mining 
and gas production). Key issues are the impact of the removal of 
local stream water for well drilling and stimulation, and potential 
erosion hazards due to slope and soil characteristics here. However, 
if appropriate mitigation measures are taken, these potential prob- 
lems will be insignificant. 


TRANSPORT, PIPELINES, AND HANDLING 


REFER ALSO TO CITATION(S) 17991, 17992, 17993 
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17997 Designing HP gas piping up to 16 bar. Delvendahl, K.A. 
(Pipeline Engineering Gesellschaft fuer Planung, Bau- und Betrieb- 
sueberwachung von Hacibenen: m.b.H., Essen (Germany, F.R.)). 
Gas- Wasserfach, Gas-Erdgas; 119: No. 6, 242-246(Jun 1978). (In 
German). 

In gas pipeline building during the last few years, the diame- 
ter and operational pressure has increased all over the world due to 
the transport of natural gas over large distances. In the Federal 
Republic, too, pipelines are built today up to 1200mm diameter and 
up to 80 bar operational pressure. High safety requirements are thus 
necessary for these pipelines. The investment activity has also in- 
creased in the 16 bar region due to natural gas. Safety comes first 
also in the latter case. The safety problems already start in the 
construction phase of a pipeline. The constructor must see to it that a 
high-pressure pipeline - even one up to 16 bar - is perfectly planned 
and built according to the safety regulations. The most important 
construction problems are briefly explained and touched upon. 


17998 Spherical tank supporting system for low temperature liq- 
uefied gas storage tank carrying vessel. Nishimaki, K.; Okamoto, T.; 
Nishimoto, T.; Kataza, T.; Harada, K.; Murata, S.; Higashimura, M.; 
Ito, T. (to Hitachi Shipbuilding and Engineering Co.). US Patent 
4,090,460. 23 May 1978. Priority date 20 Oct 1975, Japan. 6p. 

A support deck extends on a level above the bottom of a hold 
of a vessel carrying low temperature liquefied storage spherical 
tanks, from bulkheads of the hull so as to surround such spherical 
tanks, while a horizontal support ring projects from the outer surface 
of the spherical tank and is supported on the support deck through 
oars chocks. The circular inner peripheral edge of the support 
deck is supported by brackets erected on the bottom plate of the 
hold and radially extending toward the bulkheads or by columns 
erected on the bottom plate of the hold. In one construction, the 
inner peripheral edge of the support deck has an annular girder 
attached to the under side thereof and such girder is supported by 
brackets or columns. Further, in another construction, arcuate gird- 
ers are provided only in regions close to longitudinal or transverse 
bulkheads and supported by brackets, and adjacent girders are 
so by an arcuate leg plate erected on the bottom plate of 
the hold. 


17999 Ethylene pipeline network of the ARG. Muurmans, R. CZ- 
Chem.-Tech.; 7: No. 1, 11-14(Jan 1978). (In German). 

After a review of the history of the ARG pipeline, the role of 
this long-distance ethylene pipeline in the ethylene supply region of 
north-western Europe is briefly described. Then the main subjects, 
i.e. pipeline pressure and capacity, safety, transport surveillance, 
volume measurement, and maintenance of an ethylene pipeline net- 
work are dealt with. 


18000 Aspects of LNG tanker-loading from offshore production 
platforms. Backhaus, H. Erdoel-Erdgas Z.; 93: No. 11, 387-392(Nov 
1977). (In German). 

Since it has now become ible to use natural gas liquefiers 
directly above natural gas deposits in shelf areas of the sea, there is 
now the problem if tanker loading with liquefied natural gas on the 
open sea. Natural oil loading at sea has been practiced for years. For 
liquefied natural gas the process is more complicated due to the low 
temperature of -160°C, and all parts — the medium, including 
transfer pipes must be insulated. Direct loading of the tankers, 
during which these must be made fast immediately adjacent to the 
platform, is only possible in quiet sea areas, a condition which only 
applies to a few offshore areas of the world. In practice, only loading 
using buoys can be considered, which has been practiced for years in 
offshore oil transfer. From the platform, a rigid pipeline goes down 
to the bottom of the sea, where it is taken to a fixed point underneath 
the loading buoy, which is about 1,000 meters away from the 
platform. The rigid liquefied natural gas pipe laid on the bottom of 
the sea is then taken by a flexible piece of piping to the anchored 
buoy, which is completely immersed in water. From the buoy, a 
flexible hose goes under water to the tanker. The construction of the 
flexible hose is described in detail. 


18001 Welded AlMg4.5Mn spherical containers to transport lig- 
uefied gas at -163°C, Springer, P. Schweissen Schneiden; 29: No. 9, 
364-366(Sep 1977). (In German). 

A report is given on the production of 25,000 m® spherical 
containers (inner diameter 36,500 mm) of AlMg4.5Mn for liquid 
natural gas tankers. Following a presentation of the aspects which 
have lead to the chosen construction using AlMg4.5Mn, the con- 
struction and building as well as fabrication and assembly of the 
tanks are described. The tests and questions as to quality ensurance 
are dealt with. Welding was done mainly according to the metal- 
inert gas method extensively using fully mechanized systems. 


18002 Western Siberian gas line has no frills, but is effective. 
Pipe Line Ind.; 45: 107-108(Nov 1976). 

The 100-mile Messoyakha-Norilsk gas pipeline in Western 
Siberia is roughly built, but has operated for 6 years with no serious 
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problems. The surface line follows the high ground and, where 
necessary, is held aloft by simple wooden piles fitted with steel 
headers to accommodate lateral movement. As an anchoring system, 
the line is tied to four wooden piles set in a square pattern and 
spaced at intervals of 2300-2900 ft. Although the West German line 
ae is joined by good welding, supporting structures show extreme- 

y poor welding. Painted with aluminum and an oily coating, the 
H. shows no rust, nor is there any rotting of the piles. The line has 
several overpasses for vehicle and animal passage. 


18003 From Taisnieres to Villiers-le-Bel: the largest gas pipeline 
in France. Bernies, R. Gaz Aujourd'hui; 100: 367-380(Sep 1976). (In 
French). 

Gaz de France has recently completed construction of 
France's largest gas transmission line—a 36-in. (900-mm) line carry- 
ing Groningen gas from Taisnieres to Villiers-le-Bel, a distance of 
153 miles. Designed to deliver Ekofisk gas by 1980, the line will 
transmit 744 billion ft* (20 billion m*)/y. This report describes the 
pipeline specifications and details the construction methods used on 
the various types of terrain encountered. 


18004 Effect of degree of cooling of gas on the technical and 
economic parameters of gas transmission. Odishariya, G.E. Gazov. 
Prom-st.; 45-48(Aug 1976). 

The U.S.S.R.’s VNIIGaz evaluated the technical and eco- 
nomic aspects of cooling of gas in long-distance pipelines and 
concluded that partial cooling of gas at compressor stations is 
technically necessary for pipelines of 48-56-in. (1220-1420-mm) diam- 
eter. The heat transfer from 1 kg of transported gas to the surround- 
ing media through the pipeline surface is presented graphically as a 
function of pipeline diameter and distance between compressor 
stations (L). The throughput efficiency and specific energy loss is 
presented as a function of cooled gas temperature, ranging from 
+86° to -112°F, for pipeline pressures of 1100 and 1470 psi, pipeline 
diameters of 40, 48, and 56 in., and L = 93 miles. Based on both 
technical and economic considerations, VNIIGaz concluded that 
moderate cooling of the gas to a temperature between -4°F and - 
22°F lowers the specific pipeline-metal usage (metal tonnage per 
billion cubic meters transported per year) by 16%, but it tends to 
lose economic advantage due to the specific energy losses incurred 
in cooling the gas. However, cooling to temperatures near the 
critical point (between -76°F and -94°F) lowers the specific pipeline- 
metal usage by almost 90% and total costs by 25% and is the most 
effective means of transporting large volumes of natural gas from the 
standpoint of minimizing materials and energy expenditures. 


18005 Automatic welding is used successfully on Orenburg line. 
Quaries, B. Pipeline News; 48: 28-30(1976). 

The U.S.S.R.’s Orenburg gas pipeline system is establishing 
several precedents in pipeline construction. The 56-in., 1709-mile line 
will be the largest pipeline system in existence. Extra-large pipe 
sections were welded by the CRC automatic process on 492 miles of 
the line to reduce time and manpower requirements. The decision to 
use triple-jointing of pipe sections produced a new generation of 
submerged-arc welding equipment and techniques for joining pipe 
sections at yard locations. 


PROPERTIES 


18006 Higher hydrocarbons in natural gas. Herlan, A.; Mayer, J. 
(Karlsruhe Univ. (TH) (Germany, F.R.). Engler-Bunte-Institut). 
Gas- Wasserfach, Gas-Erdgas; 119: No. 8, 364-370(Aug 1978). (In 
German). 

In order to obtain the possibility of comparing it with the 
emissions of a natural gas stove, natural gas from the city supply 
network was analysed in detail as to its contents of higher hydrocar- 
bons. The tests were carried out by mass spectrometry and gas 
chromatography as well as by coupling these two methods. The 
measurement methods incl. the different ways of sample extraction 
are described. Some paraffines with up to 11C-atoms, some naph- 
tenes, and aromats such as benzol, toluol, and other alcyl-benzols 
with maximally 14C-atoms were proven. As to quantitative results, 
up to Cs the contents for the individual compounds are shown, for 
the higher hydrocarbons, esp. the C-figure distribution for saturated 
ones and aromats. 


COMBUSTION 
REFER ALSO TO CITATION(S) 19379, 19479 


18007 Pressure effect on the formation of nitric oxide during the 
burning of natural gas in a fluidized layer. Gurevich, N.A.; Stadnik, 
V.F.; Brun-Tsekhovoi, A.R.; Makhorin, K.E.; Sigal, I.Ya.; Il’enko, 
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B.K.; Kurdyumov, S.S. (Gas Inst., Kiev). Fiz. Goreniya Vzryva; 13: 
No. 5, 670-674(1977). (In Russian). 

A study was made of the effect that pressure has on the 
formation of NO during the burning of previously blended mixtures 
of natural gas in a fluidized layer at p = 1 - 16 atm and an air 
consumption coefficient of 0.8 - 1.2. The concentration of NO in the 
combustion products was shown to decrease when there is a pres- 
sure rise in the fuel-enriched mixtures. That concentration is not 
dependent upon pressure in stochiometric and poor mixtures. The 
absolute concentrations of NO during combustion in a fluidized layer 
does not exceed 0.12 g/m*. 15 refs. 


18008 Influence of system parameters on the formation of oxides 
in turbulent diffuion flames. Mishin, O.N.; Tyul’panov, R.S. (Lenin- 
grad Technological Inst., USSR). Fiz. Goreniya Vzryva; 13: No. 3, 
467-470(1977). (In Russian). 

An examination is made of the mechanism of certain system 
parameters during the combustion of a gas under conditions of a 
turbulent diffusion flame, and of the arrangement of microdiffusion 
combustion. A description is given of experiments in burning natural 
gas with the aid of turbulent diffusion burners. Experiments con- 
firmed that the nitrogen oxide yield is increased when the process is 
boosted and when there is a rise in the amount of excess air. 11 
references. 


STORAGE 


18009 Interchangeability of gas in industry. Holle, T. (Ruhr, ae 
A.G., Essen (Germany, F.R.). Abt. E-F). Gas Waerme Int.; 27 
4, 204-209(Apr 1978). (In German). 

The conversion from natural gas with a low calorific value to 
natural gas having a high calorific value will take place in West 
Germany in the next few years in several areas. In industrial furnaces 
this requires, as a rule, a change in the flow rate while the air 
setting need not be changed as the two different types of natural gas 
require almost the same specific amount of combustion air. Industrial 
furnaces frequently form an integral part of the production process 
and it is therefore important to know the inter-relations between 
furnace installation and process operation. Once this is known a 
decision can be made which of the different adaptive measures 
should be taken. The author cites a number of examples. Experience 
has shown that the change-over from natural gas of low calorific 
value to one of high calorific value can be made withouth any 
problems for the furnace operator. It would, however, be ideal if the 
conversion from low-calorific to high-calorific gas or vice versa 
could be so refined that no interference is necessary on the day the 
change-over takes place. 


18010 Gas-firing equipment for industrial furnaces - Revision of 
the DVGW specification G610. Dahl, K. (Deutscher Verein des Gas- 
und Wasserfaches e.V. (DVGW), Eschborn (Germany, F.R.)). Gas 
Waerme Int.; 27: No. 1, 36-38(Jan 1978). (In German). 

The DVGW specification G610 entitled ‘Rules for gas-firing 
equipment of industrial furnaces’ has been revised and is now availa- 
ble as the June 1977 edition. This revised edition has become part of 
the DVGW code of gas practice. The author discusses the alter- 
ations which were made in Consultation with the Verein Deutscher 
Eisenhuettenleute (Institute of German Iron and Steel Engineers), 
the Vereinigung Deutscher Masch Iten (association of 
the German Engineering Industry) and the employer insurance 
companies. Emphasis is placed on safety requirements to be met in 
ignition and ignition monitoring with respect to the three special 
cases obtaining in actual operating practice. 


18011 Bidem valve for gas burners. Ley, F. (Ley (F.) G.m.b.H., 
Bochum (Germany, F.R.)). Gas Waerme Int.; 27: No. 1, 39-40(Jan 
1978). (In German). 

The author describes a new type of mechanical flow-rate 
regulating valve which considerably simplifies gas/air rate control in 
gas-firing equipment. Design, operation and adjustment of the valve 
are described. 
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18012 (NP—23484) Shale oil technology: status of the industry. 
Working paper no. 7, Eaton, D. (Texas Univ., Austin (USA). Lyndon 
Baines Johnson School of Public Affairs). 1977. 39p. Univ. of Texas, 
Austin. 

This paper reviews the status of the shale oil industry, with 
emphasis upon the engineering options for producing synthetic oil 
from shale. The first section describes alternate technologies to 
extract the process oil from shale. The second section evaluates 
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resource, environmental, and economic factors which influence the 
shale oil industry. 


RESERVES AND EXPLORATION 


18013 (NP—23461) Soil survey of a portion of the Syncrude 
Lease 17 Area, Alberta. Environmental research monograph 1978-1. 
Twardy, A.G. (Syncrude Canada Ltd., Edmonton, Alberta). 1978. 
97p. Dep. NTIS (US Sales Only), PC AOS/MF AO1. 

A soil survey of a portion of Syncrude No. 17 Lease Area, 
encompassing an area of about 93 square kilometers, was conducted 
during the period between June 20 and July 8, 1977. The soils were 
inspected and described at 413 sites and representative soils were 
sampled for physical and chemical laboratory analyses. The distribu- 
tion of the soils is presented on the soils map at a scale of 1:24,000. 
Soils of the Luvisolic, Brunisolic, Gleysolic, Cryosolic, and Organic 
Orders were recognized and characterized. Moderately well drained 
Orthic Gray Luvisols developed on fine to very fine textured 
glaciolacustrine materials predominate, occupying about 49 percent 
of the study area. Organic and Organic Cryosol soils occupy about 
35 percent of the area. The depth of peat in the majority of these 
soils is less than 80 cm. Both bogs and fens were recognized. Bogs 
have the larger areal extent occupying about 26 percent of the study 
area. Permafrost was encountered in some of the deep bogs. No 
permafrost occurs in any of the fens or shallow bogs. 


SITE GEOLOGY AND HYDROLOGY 


18014 Mineral and organic relationships through Colorado's 
Green River Formation across its saline depositional center. Robb, 
W.A.; Smith, J.W. (Energy Research and Development Administra- 
tion, Laramie, WY). pp 136-147 of Tenth oil shale symposium 
proceedings. Reubens, J.B. (ed.). Golden, CO; Colorado School of 
Mines (1977). 

From 10. oil shale symposium; Golden, CO, USA (21 Apr 
1977). 

Stratigraphically correlated profiles of organic matter con- 
centration and the distribution and relative abundance of 8 major 
minerals in oil shales, through Colorado's Green River Formation 
near its saline depositional center, were used to evaluate relation- 
ships among these components in Colorado oil shales. Strong direct 
relationships were found between the volume of organic matter and 
the amounts of the silicate minerals. The silicate minerals were also 
directly related to each other. Dawsonite, in the saline zone of the 
Formation, was also directly related to the volume of organic matter 
and, indirectly, to the amount of nahcolite. These relationships were 
all interpreted as resulting from COs arising from organic matter in 
the sediment. A strong direct relationship, demonstrated between 
dawsonite and quartz, was credited to both the organic CO2 mecha- 
nisms and to ashfall decomposition. Significant noncorrelation with 
organic matter or any of the other minerals was found for calcite and 
analcime. Lack of significant correlation among any of the compo- 
nents in a particular horizon demonstrated absence of geochemical 
control during its deposition. 3 figures, 5 tables. 


SITE GEOLOGY 
REFER ALSO TO CITATION(S) 20566 


18015 Abelsonite, nickel porphyrin, a new mineral from the 
Green River Formation, Utah. Milton, C. (George Washington Univ., 
Washington, DC); Dwornik, E.J.; Estep-Barnes, P.A.; Finkelman, 
R.B.; Pabst, A.; Palmer, S. Am. Mineral.; 63: No. 9 and 10, 930- 
937(1978). 

Abelsonite, a crystalline nickel porphyrin with the probable 
composition C3:Hs2N,Ni, has been found in eight drill cores in or 
near the Mahogany Zone oil shale of the Green River Formation in 
Uintah County, Utah. Associated authigenic minerals include ortho- 
clase, pyrite, quartz, dolomite, analcime, and a K—Fe micaceous 
mineral. Abelsonite occurs as aggregates of platy crystals, as much 
as 3 mm long, that range in color from pink-purple to dark reddish- 
brown. The crystals are very soft (<3 on Mohs scale) and have a 
semimetallic to adamantine luster. Probable cleavage is (111). In 
transmitted light the color is red or reddish-brown, with intense 
absorption to reddish-brown. Its reaction with high-index liquids and 
its strong absorption prevented determination of optical characteris- 
tics. Abelsonite is triclinic, space-group aspect P*, with cell dimen- 
pag te pene a = 8.44, b = 11.12, c = 7.28A, a = 90°53’, B 
= 113°45', y = 79°34’; volume 613.8A%, calculated density (for Z = 
1) = 1.45 g/cm*. The five strongest lines of the x-ray powder 
— (d value in A, relative intensity, indices) are 10.9 (100) 010, 

77 (80) 111, 7.63 (50) 100, 5.79 (40) 110, 3.14 (40) 012. Ultraviolet, 
visible, and infrared spectra indicate that abelsonite is a 
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deoxophylloerythroetioporphyrin, presumably a chlorophyll deriva- 
tive. The mineral is named in honor of Philip H. Abelson, President, 
Carnegie Institution of Washington. 


DRILLING, FRACTURING, AND MINING 


18016 (LA—7357-PR) Explosively produced fracture of oil 
shale. Progress report, April 1977—March 1978. Carter, W.J. (Los 
Alamos Scientific Lab., NM (USA)). Nov 1978. Contract W-7405- 
ENG-36. i13p. Dep. NTIS, PC A06/MF AO1. 

Characterization of wave propagation parameters for Green 
River Oil Shale is essentially complete, although much work is 
needed to define the fracture mechanisms adequately. Several frac- 
ture models have been developed and await large-scale verification; 
these models predict interesting and potentially useful effects arising 
from anisotropy. The results of material parameter variation and 
explosive type, boostering, and geometrical emplacement given rep- 
resent a first step in optimization of the large-scale explosive event 
designed to create a modified in situ retort. Plans for the LASL/ 
Colony Mine experiments also are presented; these tests are crucial 
to development of a computer-based, predictive rock mechanics 
capability. 


18017 (SAND—78-2008) Direct measurement of change in width 
of horizontal fractures in oil shale. Warne, L.K.; Beasley, R.R.; 
Langdon, P.J.; Jacobson, A.K. (Sandia Labs., Albuquerque, NM 
(USA)). Dec 1978. Contract EY-76-C-04-0789. 43p. Dep. NTIS, PC 
A03/MF AO1. 

One potentially useful method to rubblize an oil shale bed in 
preparation for in situ processing is to insert and detonate slurry 
explosive in a pre-formed system of hydrofractures. This paper deals 
with an instrumentation effort undertaken to obtain a direct measure- 
ment of the widths of fractures during hydraulic fracturing and 
explosive insertion. The importance of such a measurement stems in 
part from its importance as an input parameter to a rubblization 
model. A total of four measurement systems are discussed in this 
paper, two of these were successfully used in the Talley Energy 
Systems Inc. (TESI) explosive event near Rock Springs, Wyoming. 
The results of these measurements are presented. The largest dis- 
placement measurement, .22 inches, was made with the hydraulic 
packer system. The largest displacement measured by the explosive- 
ly anchored system was .20 inches. All measured displacements were 
consistent with downhole pressure fluctuations. 


18018 Simulated dewatering requirements at an oil shale surface 
mine, Piceance Creek basin, Colorado. Banks, C.E. (Sunoco Energy 
Development, Co., Dallas, TX); Bradley, W.S.; Franciscotti, B.C.; 
Huckelbury, J.L. Colo. Sch. Min., Miner. Ind. Bull.; 21: No. 2, 1- 
11(Mar 1978). 

The hydrology modeling was performed as support work for 
an investigation of 10 potential mining cases in the Piceance Creek 
basin. Nine of the cases were predicated on three different oil shale 
cutoff grades at three different ore production levels. Cutoff grades 
were equal to and greater than 15, 20, and 25 gallons per ton, while 
ore production levels were 500,000, 1,250,000, and 2,500,000 tons per 
day. Major emphasis was placed on approximating dewatering re- 
quirements for the 1,250,000 tons per day, 15 gallons per ton case at 
a pit size of approximately 1.5 by 2.75 miles, a size reached after 10 
years of mining. Results from this base case were then used to 
approximate dewatering requirements for the larger and smaller pits 
in all other cases. In addition to this base case, two supportive but 
less significant dewatering cases were simulated. 9 figs., 6 tables. 


18019 Systematic pillar design for oil shale. Djahanguiri, F. 
(Dravo Corp., Denver, CO); Abel, J.F. Jr. pp 74-88 of Tenth oil 
shale symposium proceedings. Reubens, J.B. (ed.). Golden, CO; 
Colorado School of Mines (1977). 

From 10. oil shale symposium; Golden, CO, USA (21 Apr 
1977). 

This paper presents a computer-based pillar design method to 
calculate the proper size to achieve a pre-selected factor of safety. 
Systematic oil shale pillar design is needed to accomplish rapid 
evaluation of multiple mining plans. Equivalent stability for different 
mining methods will require different pillar sizes and yield different 
extraction ratios. Equivalent extraction, using different mining meth- 
ods, will result in different relative stability. The computer program 
calculates the size of barrier and chain pillar design with a pre- 
selected factor of safety which can be computed provided the 
needed input data is provided. If the depth, mining height, Fischer 
assay, rock mass cohesion, entry and (or) room configuration and the 
preselected safety factor are given; barrier pillar dimensions can be 
selected rapidly. 


18020 Longwall mining of oil shale. Trent, R.H. (Univ. of Pitts- 
burgh, PA); Dunham, R.K. pp 89-98 of Tenth oil shale symposium 
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nec 1D. Reubens, J.B. (ed.). Golden, CO; Colorado School of 
ines 

From 10. oil shale symposium; Golden, CO, USA (21 Apr 
1977). 

In addition to the apparent advantages in development to 
production ratio and cost, longwall has proved to be the safest of 
any method used for the extraction of underground coal, salt, potash, 
hematite or trona. Longwall methods also require only a minimum 
of permanent support during development. Another advantage is 
that by proper spacing of crosscuts, it will be possible to have better 
control of the burn front and recovery of products. It is our opinion 
that the use of longwall mining methods offers the safest and most 
economical method to develop and mine oil shale, either for in-situ 
retorting, or for total recovery, as with thick-seam coal operations. 
14 figures. 


18021 Design considerations of mechanical fragmentation sys- 
tems for entry development in oil shale. Larson, D.A.; Olson, R.C. 
(Bureau of Mines, Twin Cities, MN). pp 99-119 of Tenth oil shale 
symposium proceedings. Reubens, J.B. (ed.). Golden, CO; Colorado 
School of Mines (1977). 

From 10. oil shale symposium; Golden, CO, USA (21 Apr 
1977). 

Laboratory experiments were performed to define fundamen- 
tal differences in performance of the various bits and cutters and 
relate inherent advantages of the different cutting tools to entry 
development in oil shale. Mechanical excavation machines that have 
potential in oil shale mining are also presented. The bit and cutter 
experiments were performed on oil shale samples from the Mahog- 
any Zone, Parachute Creek Member of the Green River Formation. 
A linear cutting apparatus was used to load and traverse a bit or 
cutter across a smooth shale surface; a rotary drill was used for tests 
with drag bit cutterheads. Graphs of specific energy, chip weight, 
groove width, and cutting coefficient versus depth; cutting force and 
depth of cut versus normal force; and specific energy versus penetra- 
tion rate of drag bit cutterheads are presented. Results showed that: 
(1) specific energy decreases with increasing depth of penetration, 
rapidly at first, then approaching a constant; (2) drag bits are more 
efficient; and (3) the specific energy for steady fragmentation is 
about 40% of that required for independent groove fragmentation. 
Benefit of drag bit fragmentation efficiency was demonstrated by 
comparison calculations for drag bit and disk cutter machines. These 
comparisons were made using a disk cutter tunnel boring machine, a 
drag bit tunnel boring machine, and a continuous drum miner. At the 
same production rate, the drag bit tunnel boring machine required 
only 12% of the thrust and 43% of the torque needed by the disk 
cutter machine. Even though the production rate of the drum miner 
was 60% of that of the other machines, it required only 10% of the 
torque and 20% of the thrust needed by the disk cutter tunnel boring 
machines. 18 figures. 


OIL PRODUCTION, RECOVERY, AND REFINING 


18022 (CONF-7609187—, pp 22-46) Recovery of hydrocarbons 
from microbial attack on oil-bearing shales. Yen, T.F. 6 Oct 1976. 

From Microbiology group symposium; Birmingham, London, 
UK (6 Oct 1976). 


Oil shales are general terms for a number of diverse fine- 
grained sedimentary rocks containing refractory organic material 
which can be retorted into fuels. The entire system behaves as a 
composite with organics and inorganics tightly bonded. For this 
reason the permeability of oil shale is extremely low and results in 
little exposure of the organics to outside agencies. The components 
of oil shale including bitumens, kerogens, carbonates, silicates, and 
sulfides are described and discussed along with principles of biode- 
gradation of these materials. One of the recovery methods is to 
directly retort the bioleached shale, since at this stage its organic 
carbon content has been enriched or concentrated. It is anticipated 
that the oil yield will be enhanced since there will be an increase in 
transport properties. Other recovery methods including biological 
and chemical oxidation are described. (JRD) 


18023 Prespective on modular demonstration of oil shale technol- 
ogy. Ludlam, L.L. (Atlantic Richfield Co., Denver, CO); Nutter, 
J.F. pp 16-22 of Tenth oil shale symposium proceedings. Reubens, 
J.B. (ed.). Golden, CO; Colorado School of Mines (1977). 

. From 10. oil shale symposium; Golden, CO, USA (21 Apr 
1977). 

It is concluded that modular demonstration of oil shale tech- 
nology is useful and that it is appropriate for the federal government 
to undertake a risk-sharing program with industry. However, the 
scope of a demonstration program must be large enough to provide 
the necessary information on all aspects of commercial oil shale 
technology, including mining, retorting, upgrading, and end-use 
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tests, and to provide the scale and detail of information needed for 
adequate assessment of environmental impacts. 


IN SITU METHODS, TRUE AND MODIFIED 


18024 Ignition of in situ oil-shale reports with hot inert gas. 
Carley, J.F.; Braun, R.L. (Lawrence Livermore Lab., CA). Jn Situ; 
2: No. 4, 271-294(1978). 

For controlled-combustion retorting of oil-shale rubble in 
situ, preheating with hot, inert gas appears to be a promising method 
to prepare the rubble for ignition. By thus setting up an initial 
separation between the combustion and retorting fronts, oil burning 
should be reduced and temperatures should remain below those at 
which spent shale fuses. Inert-gas preheating has been investigated 
by simulation, using the LLL computer model of in situ retorting. 
The modeling explored the effects of: temperature and flow rate of 
preheating gas, depth that ignition-range temperatures penetrated 
before changeover to retorting, temperature at the given depth of 
changeover, and staged changeover. Several sets of conditions gave 
retort temperatures below 1000°C with low fuel usage. The choices 
of preheating factors strongly affect the maximum temperatures 
reached shortly after changeover. The cost of inert-gas startup 
appears to be small. 


18025 Preliminary mining economics for modified in situ process. 
Stone, R.B. (Fenix and Scisson, Inc., Tulsa, OK). pp 1-8 of Tenth oil 
shale symposium poses Reubens, J.B. (ed.). Golden, CO; 
Colorado School of Mines (1977). 

From 10. oil shale symposium; Golden, CO, USA (21 Apr 
1977). 

Two mining systems were conceived and designed: room and 
pillar (vertical drill and blast concept), and tunnel boring (horizontal 
ring drill and blast concept). A computer program was developed to 
model the systems. Effect of significant variables on cost was stud- 
ied. An economic evaluation was made of the two mining systems. 3 
figures, 12 tables. (DLC) 


18026 Economic evaluation of combined in situ and surface re- 
torting of oil shale. Grossman, A.P. (TRW, Inc., Redondo Beach, 
CA). pp 9-15 of Tenth oil shale symposium proceedings. Reubens, 
J.B. (ed.). Golden, CO; Colorado School of Mines (1977). 

From 10. oil shale symposium; Golden, CO, USA (21 Apr 
1977). 

This study was made to provide Shell Oil Co. with informa- 
tion to aid in their decision whether to continue their investment in 
the C-b project in Colorado. Occidental anticipates a resource re- 
covery of over 1.6 billion bbl with the combination of in situ and 
surface retorting, and the return on investment is estimated to be 
over 15%, basis 100% equity investment. Possible political obstacles 
are mentioned. 6 figures. (DLC) 


18027 Evaluation of Rock Springs site 9 in situ oil shale 
experiment. Long, A. Jr.; Merriam, N.W.; Mones, C.G. (Energy 
Research and Development Administration, Laramie, WY) WY). pp 120- 
135 of Tenth oil shale symposium proceedings. Reubens, J.B. (ed.). 
Golden, CO; Colorado School of Mines (1977). 

From 10. oil shale symposium; Golden, CO, USA (21 Apr 
1977). 

Results of the first 150 days of operation of an in situ oil shale 
retorting experiment near Rock Springs, WY, are presented. Slurry- 
type explosive was forced into the fractures and detonated to pro- 
duce a bed of oil shale rubble. The oil shale bed was ignited on April 
5, 1976, using an electrical resistance heater to heat air, which was 
then supplemented with propane in the central injection well. The 
effects of in situ retorting upon air, ground surface temperature, and 
ground water were followed. A broad-ranging biochemical study of 
the effects of retort water on the environment has been initiated. 
Material balance calculations indicated that 3,260 tons of oil shale 
were retorted, representing 21% of the oil shale in the ae cee 
Oil migration beyond the pattern was evident and only 2,48 gallons 
or 1% of the shale oil resource was recovered. Nitrogen 
showed an average recovery of 93% of injected air. A total calorific 
value of 1,515 million Btu of gas, averaging 38 Btu/set, was pro- 
duced. 7 figures, 13 tables. 


SURFACE METHODS 


18028 (TID—28709) Liquid phase degradation of shale oil. Final 
report, August 17, 1976—February 28, 1977. Sohn, H.Y.; Sorensen, 
N.R.; Jones, M.V. (Energy Research and Development Administra- 
tion, Laramie, WY (USA). Laramie Energy Research Center). 1977. 
38p. Dep. NTIS, PC A03/MF AOI. 

A study was conducted of the degradation of liquid shale oil 
to form a carbonaceous solid (char) and low molecular weight 
hydrocarbon chains which are gaseous at room temperature. 
rates of degradation are characterized by an equation of the form: R 
= ki + keS where S is the concentration of solid shale present in 
units of (g shale/g oil). The first term represents the homogeneous 
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degradation of shale oil and the second term represents the rate of 
the heterogeneous degradation due to the interaction between the oil 
and burnt shale. Several other aspects of the degradation process are 
discussed. Of icular importance to the true in situ retorting 
process is the finding that at temperatures above about 400°C, the 
shale oil undergoes severe degradation by polymerizing into a black 
char-like substance. This phenomenon requires a detailed further 
study. 


18029 Optimization of oil shale pyrolysis. Luss, R. (Univ. of 
Toronto, Ontario, Can.). Chem. Eng. Sci; 33: No. 10, 1403- 
1404(1978). 

A mathematical treatment is reported to determine optimum 
conditions to maximize the formation of pyrolytic bitumen by pyro- 
lysis of oil shale. The maximum concentration of pyrolytic bitumen 
was found to occur with a residence time of 9.5 min. The optimum 
temperature profile was examined from 698 to 742°K when the 
residence time was varied from 9.5 min. From a theoretical stand- 
point, optimum conditions should be an initial temperature of 698°K 
rising to 742°K with a residence time very slightly less than 9.5 min. 
However, from a practical consideration, less than 1% of the yield is 
lost at 742°K if the residence time is reduced to 5 min. 


REFINING 
REFER ALSO TO CITATION(S) 19022 


18030 Preparation of shale-oil gasoline. Cottingham, P.L. 
(Energy Research and Development Administration, Laramie, WY). 
pp 23-30 of Tenth oil shale symposium proceedings. Reubens, J.B. 
(ed.). Golden, CO; Colorado School of Mines (1977). 

From 10. oil shale symposium; Golden, CO, USA (21 Apr 
1977). 

Shale oil produced from oil shale of the Rocky Mountain 
region by many of the usual retorting processes consists mainly of 
high-boiling compounds of nitrogen, sulfur, and oxygen; less than 
half of the oil consists of hydrocarbons. Gasoline boiling range 
naphtha has been produced in a yield of 49.6 percent by volume by 
recycle thermal cracking of the crude. This poor quality naphtha 
was upgraded by hydrofining and by chemical extraction processes. 
A higher yield of better-quality naphtha was produced by hydroge- 
nating the crude at 3,000 psig. Hydrogenated naphtha was catalyt- 
ically reformed to a high-octane product. 3 figures, 10 tables. 


PROPERTIES AND COMPOSITION 
REFER ALSO TO CITATION(S) 18038 


18031 (METC/CR—78/16) Method of analysis and precision of 
x-ray diffraction data from Ohio Shale. Carlton, R.W. (Ohio Dept. of 
Natural Resources, Columbus (USA). Div. of Geological Survey). 
yr 1978. Contract EY-76-S-05-5200. 28p. Dep. NTIS, PC A03/MF 
AOl. 

Sample preparation and methods of calculation used by the 
Division of Ohio Geological Survey in its mineralogic and physical 
characterization of the Upper Devonian black shales are described. 
Methods of sample mounting, used in conjunction with a Philips 
automatic sample changer (ASC), allow analysis of a large number 
of samples by x-ray diffractometry. Because of the time saved wth an 
ASC, each sample can be scanned twice to increase the precision of 
the results. The reproducibility of the x-ray data, expressed as 
relative deviation, ranges from about +-2 to +-10% in samples for 
which the percent total integrated intensity (%TII) is above 6%. 


18032 (UCRL—81285) Combustion calorimetry of oil shales. 
Crawford, P.C.; Ornellas, D.L.; Lum, R.C.; Johnson, P.G. (Califor- 
nia Univ., Livermore (USA). Lawrence Livermore Lab.). 19 Oct 
1978. Contract W-7405-ENG-48. 10p. (CONF-781078—2). Dep. 
NTIS, PC A02/MF AO1. 

From North American thermal analysis conference; Atlanta, 
GA, USA (15 Oct 1978). 

Samples of raw oil shale and spent shale from combustion- 
retorting experiments are burned in a calorimeter to determine their 
heats of combustion. The shales are mixed with an equal amount of 
benzoic acid to achieve complete combustion. A platinum crucible 
with a basket is used to allow minimal contact of sample with 
platinum. This design reduces quenching effects by permitting 
oxygen to completely surround the sample. The heats of combustion, 
-AH/sub c/, for raw shale range from 1150 to 1250 cal/g while those 
for spent shale range from -65 to -15 cal/g. The precision of the 
analysis gives a standard deviation of approximately 5 cal/g. Uncer- 
tainties in the sulfur correction and the gas correction, An, have the 
largest effect on the accuracy of the analysis. 
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18033 Simultaneous dielectric analysis-differential thermal analy- 
sis of solid materials. Rajeshwar, K.; Nottenburg, R.N.; Dubow, J.B. 
(Colorado State univ., Fort Collins). Thermochim. Acta; 26: No. 1-3, 
1-17(Oct 1978). 

From 7. North American Thermal Analysis Society confer- 
ence; St. Louis, MO, USA (25 Sep 1977). 

A novel technique has been developed wherein dielectric 
analysis (DA) and differential thermal analysis (DTA) are performed 
simultaneously on a single test material. The speed of data acquisi- 
tion and the range of frequencies and temperatures that can be 
investigated in a single experiment are far beyond the capabilities of 
conventional techniques. The frequency range for dielectric mea- 
surements can be pre-selected in fixed steps over the range 1 to 10’ 
Hz. DA and DTA measurements are carried out over the tempera- 
ture range 25 to 800°C. The present technique, which features 
extensive automation in data acquisition and processing, is illustrated 
by preliminary measurements on Colorado Green River oil shale. 
The results indicate that a combined use of DA and DTA techniques 
yields useful information for elucidation of thermal decomposition 
and phase transformation mechanisms. 


18034 Destruction of Baltic shale kerogen in an aluminum bro- 
mide melt. Burlov, V.V.; Yakovlev, V.I.; Kutuev, R.Kh.; Ameli- 
chev, V.A. Khim. Tverd. Topl.; No. 5, 49-55(1977). (In Russian). 

Results of experiments on the destruction of Baltic shale oil 
kerogen in an aluminum bromide melt are presented. A comparative 
study is made of kerogen and its destruction products by infra-red 
spectroscopy and x-ray analysis. A hypothesis is advanced that the 
destruction of shale kerogen in AJBrs causes a rupture in the 
methylene chains. Up to 65 percent (of the original organic mass) of 
the products formed are soluble in water and organic solvents. The 
reaction products soluble in organic solvents are shown to represent 
polyfunctional oxygen-containing compounds. 3 tables, 13 refer- 
ences. 


18035 Characteristics of non-structural microcomponents of trace 
organic matter as determined by infrared spectra of debitumenized 
kerogen. Faizullina, E.M. Khim. Tverd. Topl.; No. 5, 96-106(1977). (In 
Russian). 

A discussion involves the possible use of the infra-red spec- 
troscopic method for studying the non-structural microcomponents 
of sapropelic and mixed types of trace organic matter in concentrates 
of debutimenized kerogen. In specially selected collections of kero- 
gen concentrates characteristic relations between the features of 
chemical structure and the genetic type of non-structural microcom- 
ponents of organic trace matter were identified. These reflect the 
specificity of the initial material and the conditions of its accumula- 
tion and transformation. The use of the infrared spectroscopic 
method was shown to make possible a more precise carbon-petrogra- 
phic diagnosis of non-structural microcomponents of mixed organic 
trace matter forms. 2 tables, 5 diagrams, 12 references. 


18036 Electrical and thermal transport properties of Green River 
oil shale heated in nitrogen. Dubow, J.; Nottenburg, R.; Rajeshwar, 
K.; Rosenvold, R. (Colorado State Univ., Fort Collins). pp 60-73 of 
Tenth oil shale symposium proceedings. Reubens, J.B. (ed.). Golden, 
CO; Colorado School of Mines (1977). 

From 10. oil shale symposium; Golden, CO, USA (21 Apr 
1977). 

Thermal conductivity varies from 0.2 to 1.0 BTU/ft-hr-°F 
and tends to decrease with increasing temperature. The thermal 
diffusivity varies rom 0.2 to 0.45 ft?/day and also tends to decrease 
with increasing temperature. Both thermal conductivity and thermal 
diffusivity decrease with increasing kerogen content. Dielectric con- 
stant, which measures electrical energy stored in the material, de- 
creases with increasing frequency. As temperature increases, dielec- 
tric constant initially decreases; then increases again, attaining values 
close to room temperature value. Loss tangent, a measure of electri- 
cal energy absorbed by the material, decreases with increasing 
frequency and increases with increasing temperature. At tempera- 
tures approaching the retorting temperature, a secondary peak ap- 
pears in the loss tangent. This peak correlates with the onset of 
kerogen decomposition, as indicated by DTA. These data are indica- 
tive of potential applications as retort diagnostics and electrical 
heating and fracture processes. 11 figures, 1 table. 


18037 Geochemistry of Naokalekan black shales, near Rawanduz, 
Ne Iraq. Jamil, A.K.; Ali, A.J. (Univ. of Baghdad, Adhamiyah, 
Iraq). Iraqi J. Sci. ; 18: No. 2, 131-139(1977). 

Geochemical study of seven samples of black shale outcrops 
of Naokalekan Formation of the Rawanduz area, Ne Iraq, have been 
carried out. They represent the complete stratigraphic section of this 
formation. X-ray data shows the predominant mineral present is 
calcite or dolomite. Weathered samples contained quartz in addition 
to calcite. The nondetrital fraction of these shales is reflected by 
their high content of calcium, while the silica content reflected the 
detrital fraction. The sodium and potassium content is low, while 
aluminum and iron slightly higher and positively correlated with 
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sodium and potassium which reflect the nature and low content of 
clay mineral fraction. Moreover, they contain a considerable amount 
of organic matter. Some trace elements have been determined. They 
are normally abundant except Co which is unusually abundant. They 
are positively correlated with the nondetrital fraction. 


DIRECT USES AND BY-PRODUCTS 


REFER ALSO TO CITATION(S) 17743 


HEALTH AND SAFETY 


18038 Explosion and fire properties of oil shale. Richmond, J.K.; 
Miller, L.F. (Bureau of Mines, Pittsburgh, PA). pp 45-59 of Tenth oil 
shale symposium proceedings. Reubens, J.B. (ed.). Golden, CO; 
Colorado School of Mines (1977). 

From 10. oil shale symposium; Golden, CO, USA (21 Apr 
1977). 

Extensive dust explosion tests were conducted. Using dust of 
a fineness comparable to pulverized coal dust, it was found that dust 
explosions, initiated by natural gas-air explosions, would propagate 
through clouds of oil shale dust whose assay was equal to or greater 
than 25 gallons per ton (94 kg/tonne). Nominal explosive dust 
concentrations ranged from 0.2 to 0.6 ounce per cubic foot of air (0.2 
to 0.6 gm/liter), depending on organic content. Explosions occurred 
when the nominal concentrations of volatiles exceeded 0.05 oz/ft® 
(0.05 gm/liter). Rock dust, when premixed with the oil shale dust, 
was effective in suppressing explosions. Results of laboratory tests of 
spontaneous ignition of oil shale dust (the richer shales compare with 
coal dust) and a laboratory-scale fire test, in a gallery lined with oil 
shale bricks, are reported. After a considerable ignition period, flame 
propagated through the gallery in the presence of ventilating flow. 8 
figures, 4 tables. 


MARKETING AND ECONOMICS 


18039 Outlook for oil shale. Pforzheimer, H. (Sohio Petroleum 
Co., Grand Junction, CO). pp 31-33 of Tenth oil shale symposium 
proceedings. Reubens, J.B. (ed.). Golden, CO; Colorado School of 
Mines (1977). 

From 10. oil shale symposium; Golden, CO, USA (21 Apr 
1977). 

The encouraging breakthroughs in the Paraho process are 
mentioned. Oil production from oil shale is indeed commercially 
feasible. The next two logical steps in commercialization are crude 
shale oil refinery runs, and full-size retorting modules of both above- 
ground and in-situ types. The present unrealistic environmental 
standards also need to be changed. (DLC) 


WASTE RESEARCH AND MANAGEMENT 


18040 (PB—280308) Vegetative stabilization of spent oil shales: 
Vegetation moisture salinity and runoff, 1973—1976. Final report, 
April 1974—August 1976. Harbert, H.P. III; Berg, W.A. (Colorado 
State Univ., Fort Collins (USA)). Feb 1978. 183p. NTIS PC A09/ 
MF AOl. 

Disposal of massive amounts of spent shale will be required if 
an oil shale industry using surface retorting is developed. Field 
studies were initiated in 1973 on two types of spent oil shale--coarse- 
textured (USBM), and fine-textured (TOSCO). The objectives of 
these studies were to investigate surface stability of and salt move- 
ment in spent shales and spent shales covered with soil after vegeta- 
tion has been established by intensive treatment and then left under 
natural precipitation conditions. The plots were established at low- 
elevation (1,700 m) and high-elevation (2,220 m) study sites in 
northwestern Colorado. A good cover of native species was estab- 
lished on all plots by leaching, N and P fertilization, seeding, 
mulching, and irrigation. High levels of Mo were found in plants 
grown in the spent shales compared to plants grown in soil. Resalini- 
zation occurred following leaching of the TOSCO spent shale. The 
greatest runoff was from the TOSCO spent shale. Runoff was 
moderately to highly saline. 


18041 (TID—28716) Role of spent shale in oil shale processing 
and the management of environmental residues. Final technical report, 
September 1976—December 1977. Hines, A.L. (Colorado School of 
Mines, Golden (USA). Dept. of Chemical and Petroleum Refining 
Engineering). 1 Apr 1978. Contract EX-76-S-04-3780. 107p. Dep. 
NTIS, PC A06/MF AO1. 

The program was divided into three major tasks: leaching of 
spent shale, the development of methods to treat water produced 
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during retorting, and an investigation into the sorptive properties of 
spent shale. Under Task 1, retorting experiments were carried out on 
an oil shale with a richness of 19.9 gallons of oil per ton of shale. 
Chemical and x-ray analyses were carried out on spent shales that 
had been retorted at temperatures ranging from 300°C to 1,000°C. 
Retorting times of 2, 5, and 15 hours were also considered. A BET 
surface area analysis was made on spent shale samples which were 
retorted at temperatures ranging from 300 to 1,000°C for 2 hours. 
The maximum surface area of 4.6 m*/g was found for shale that had 
been retorted at 700°C. As part of Task II, studies on the hot gas 
stripping of retort water were considered. In this portion of Task II, 
a hot gas stripping apparatus was designed and constructed, and CO. 
could be effectively removed from water by hot gas stripping. At a 
stripping temperature of 200°F and a stripping ratio of 40 SCF/gal, 
the ammonia concentration was reduced from 11,000 to 3.7 ppM and 
the bicarbonate concentration was reduced from 47,000 to 220 ppM. 
The second portion of Task II entailed studying the adsorption of 
phenol and benzoic acid onto the Rohm and Haas XAD-8 macroreti- 
cular resin. Binary adsorption studies of the above materials indicat- 
ed that phenol was adsorbed onto hydrophobic sites whereas ben- 
zoic acid was adsorbed onto hydrophilic sites and onto the hydroxyl 
group of the phenol.Task III consisted of studying the adsorption of 
sulfur dioxide on spent shale in packed beds. The adsorption data 
were modeled by the Langmuir and Freundlich equations. 


ENVIROMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 17754, 17755, 17951, 20371, 20480 


18042 Water for oil shale development in western Colorado: a 
legal update, 1977. Vranesh, G.; Cope, J.A. (Vranesh and Musick, 
Attorneys at Law, Boulder, CO). pp 34-44 of Tenth oil shale 
symposium proceedings. Reubens, J.B. (ed.). Golden, CO; Colorado 
School of Mines (1977). 

From 10. oil shale symposium; Golden, CO, USA (21 Apr 
1977). 

This paper tries to create an awareness of the kinds of hurdles 
faced by lawyers and engineers who are trying to secure firm and 
dependable supplies of water for the western Colorado oil shale 
industry. The need for water is great, the physical availability 
restricted and even uncertain, and the legal and political obstacles 
complex and difficult. No single discipline can master the problems; 
rather, this is an area where the need for cooperation and interdisci- 
plinary effort is most strongly felt. Above all, the scientist, the 
engineer, the technician, must understand the lawyer's role in secur- 
ing a water supply, and must conduct investigations and research 
generating the hard information which the lawyer needs to do his 
end of the job. To that end, all those involved should be aware of 
developments in the law which point out the paths which must be 
followed. 
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REFER ALSO TO CITATION(S) 18780 


RESERVES 


18043 (GJBX—5(79)) Radioactive mineral occurences of Colora- 
do and bibliography. Nelson-Moore, J.L.; Collins, D.B.; Hornbaker, 
A.L. (Colorado Geological Survey, Denver (USA)). 1978. Contract 
EY-76-C-13-1674. 1064p. Dep. NTIS, PC A99/MF AOl1. 

This two-part report provides an essentially complete listing 
of radioactive occurrences in Colorado, with a comprehensive bib- 
liography and bibliographic cross-indexes. Part | lists approximately 
3000 known radioactive occurrences with their locations and brief 
accounts of the geology, mineralogy, radioactivity, host rock, pro- 
duction data, and source of data for each. The occurrences are 
classified by host rock and plotted on U.S. Geological Survey 1°x 2° 
topographic quadrangle maps with a special 1 : 100,000-scale base 
map for the Uravan mineral belt. Part 2 contains the bibliography of 
approximately 2500 citations on radioactive mineral occurrences in 
the state, with cross-indexes by county, host rock, and the special 
categories of "Front Range,” "Colorado Plateau,” and “thorium.” 
The term “occurrence” as used in this report is defined as any site 
where the concentration of uranium or thorium is at least 0.01% or 
where the range of radioactivity is greater than twice the back- 
ground radioactivity. All citations and occurrence data are stored on 
computer diskettes for easy retrieval, correction, and updating. 
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18044 (PB—279647) Radon emanation from domestic uranium 
ores determined by modifications of the closed-can, gamma-only assay 
method. Report of investigations 1977. Austin, S.R.; Droullard, RE. F. 
(Bureau of Mines, Denver, CO (USA). Denver Mining Research 
Center). 1978. 82p. (BM-RI—8264). NTIS PC A0S/MF A011. 
Emanation coefficients of 950 samples of domestic uranium 
ore were successfully and rapidly determined with fair precision by 
modifications of the closed-can, gamma-only assay method, using 
commercially available or similar equipment. Coefficients range 
from <1% to 91%. Emanation varies considerably within each mine 
and area. Coefficients also vary with: (1) uranium mineralogy; (2) 
radium mineralogy; (3) lithology of host rocks; (4) grain size of 
uranium and radium minerals; (5) comminution of ore; (6) estimated 
porosity and permeability; (7) moisture content; (8) ore grade; (9) 
supposed mobility of deposits; age of deposits is unknown but limited 
by (10) age of host rocks which shows only doubtful correlation 
with emanation. Data obtained may be used to evaluate effects of 
investigated parameters on radon concentration in mines, and thus to 
select efficient control measures. Drill-core emanation data allow 
estimates of probable radon problems in undeveloped deposits. 


18045 Uranium geology and exploration. Lecture notes and refer- 
ences. de Voto, R.H. Golden, CO; Colorado School of Mines (1978). 
400p. $15.00. 

The manual is a collection of lecture notes and references 
covering the following subjects: (1) geochemistry, (2) radioche- 
mistry, ()3) mineralogy, (4) magmatisn and igneous rocks, (5) sedi- 
mentary environments, (6) metamorphism, i” exploration, (8) re- 
sources demand, and economics, and (9) nuclear power ~— Each 
section contains numerous references, figures, and tables 


EXPLORATION 
REFER ALSO TO CITATION(S) 18045 


18046 (GJBX—41(78)(Vol.1)) Uranium favorability of the Cook 
Inlet Basin, Alaska. Croff, C.; Lessman, J.; Bigelow, C.; Ruzicka, J. 
(WGM, Inc., yom AK (USA)). Dec 1977. Contract EY-76-C- 
13-1664. 175p. Dep. NTIS, PC A08/MF AOI. 

The intent of the study is to review available literature, and in 
so doing, evaluate the uranium favorability of Tertiary and Mesozoic 
strata of the Cook Inlet Basin, Alaska. Nonmarine sedimentary rocks 
are emphasized, but crystalline rocks are included in the evaluation 
in the sense that they are the sources of sediment. A sandstone-type 
uranium environment appears to be the most reasonable type to 
expect in the basin. Other sedimentary uranium deposits could occur, 
but no evidence was found in the literature to support such a 
hypothesis. The sedimentary section in the Cook Inlet Basin contains 
abundant sandstone units which have been evaluated for their favor- 
ability as hosts for uranium mineralization. Further investigations for 
uranium should be carried out using direct methods of exploration, 
such as airborne and ground radiometric surveys, geochemical sur- 
veys, and radon emanometry with particular attention to the Susitna 
Lowlands portion of the Cook Inlet Basin. The following formations 
are listed in order of decreasing uranium favorability: Tyonek For- 
mation, Sterling Formation, Tsadaka Formation, Chickaloon Forma- 
tion, Wishbone Formation, West Foreland Formation, Beluga For- 
mation, Hemlock Formation, Arkose Ridge Formation, Matanuska 
Formation, Naknek Formation, Chinitna Formation, Tuxedni 
Group, and Talkeetna Formation. Work accomplished includes 
es pews collection, and study of bibliographic material, well 

ogs, Landsat imagery, and ground and surface water data. Overlays 


have been compiled for the eight quadrangles that cover the study 
area. 


18047 (GJBX—41(78)(Vol.2)) Uranium favorability of the Cook 
Inlet Basin, Alaska. (WGM, Inc., Anchorage, AK (USA)). Jun 1978. 
Contract EY-76-C- 13-1664. 207p. Dep. NTIS, E06/MF E06. 
Volume 2 comprises six appendices. Appendix A lists lode 
and placer deposits in each quadrangle of the study area. Commod- 
ities are given for each deposit. Each occurrence is given a number 
in the appendix and that number is plotted on the ‘B’ series of 
quadrangle overlays. Source of data is listed separately for each 
quadrangle. Appendix B lists lode and placer claims by quadrangle. 
Commodities and the number of claims in each group are included. 
Each claim or group of claims is given a number in the appendix. 
The number is plotted on the respective "B’ series quadrangle over- 
lay. Appendix C contains results of eee ray log investigations 
and petroleum well data. The petroleum well data consists of a 
section listing background radioactivity levels for certain intervals in 
exploratory wells for which gamma ray logsare available and a 
section listing name of operator, name of well, and total depth of all 
wells drilled in the Cook Inlet Basin. The wells are listed by 
quadrangle and given a number by which they can be located on the 
‘B’ series of overlays. Appendix D lists radiometric age data consist- 
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ing of sample location; type of rock and mineral dated; method used 
to date rock; and the age of the rock. The data is listed by 

uadrangle and given a number by which the sample location can be 
found on the ‘A’ series of overlays. Appendix E lists formations 
discussed in the text which have measured sections. The locations of 
the measured sections are plotted on the ‘A’ series overlays and are 
keyed to the appendix by map numbers. 


18048 (GJBX—111(78)) Feasibility study for potential drilling 
and logging sites in northeastern Oklahoma. Creath, W.B.; Upshaw, 
L.P. (Environmental Sciences Corp., Tulsa, OK (USA)). Jun 1977. 
Contract EY-76-C-13-1664. 73p. NTIS, MF AO1. 

Portions of document are illegible. 

Environmental Sciences Corporation has completed a region- 
al evaluation of available gamma-ray logs in northeastern Oklahoma 
to assess the uranium potential. It was concluded that radioactive 
anomalies show few signs of clustering or trends. Readings are 
highly variable between wells. Additional drilling in areas of sparse 
control will yield little meaningful data. Most of the radioactivity 
occurs in shales. The Sheet-like nature of most of the study area’s 
radioactivity indicates a sedimentary origin for many of the anoma- 
lies. Hi o radioactivity in sandstone bodies frequently occurs in 
areas of petroleum production and in areas undergoing secondary 
recovery. 


18049 (GJBX—121(78)(Vol.1)) NURE aerial gamma-ray and 
reconnaissance survey. NE Washington area: Spokane NL 
II-2 Quadrangle. Volume I. Narrative report. (LKB Resources, Inc., 
Huntingdon Valley, PA (USA)). Sep 1978. Contract EY-76-C-13- 

1664. 109p. Dep. NTIS, PC E05/MF E05. 
A rotary-wing, reconnaissance high sensitivity radiometric 
id ory survey in northeast Washington. Three 1 : 250,000 
Ss rr (Spokane, Sandpoint and Okanogan) were 
surveyed. A total of 14,421 line miles of data were collected. 
Traverse lines were flown in an east-west direction at 1.0 and 3.0 
mile spacing, with tie lines flown in a north-south direction at 12 
mile spacing. The data were digitally recorded at 1.0 second inter- 
vals. The Nal terrestrial detectors used in this survey had a total 
volume of 2,154 cubic inches. The magnetometer employed was a 
modified ASQ-10 fluxgate system. This report covers only the 
Spokane NTMS | : 250,000 scale Quadrangle. The radiometric data 
were normalized to 400 feet terrain clearance. The data are present- 
ed in the form of computer listings on microfiche and as stacked 
— plots. Profile plots are contained in Volume II of this report. 
eologic interpretation of the radiometric and magnetic data is 

a uded as part of this report. 


18050 (GJBX- areal IAC YBAY) Nure aerial gamma-ray 
icy Be ic recon ce survey: Chugach/Yakutat area, Alaska, 

gle. (LKB Resources, Inc., Huntingdon Valley, PA 
(USAN. Oct 1978. Contract EY-76-C- 13-1664. 56p. Dep. NTIS, PC 
A04/MF AO1. 

Volume II contains the following data on Icy Bay, Alaska: 
geologic base map, flight path map, anomaly maps (U, Th, K, UITh, 
UIK, ThiK), radiometric multiple-parameter stacked profiles, mag- 
netic and ancillary stacked profile data, and statistical data. (LK) 


18051 (GJBX—134-(78)) Hydrogeochemical and stream sedi- 
ment reconnaissance basic data for Sherman NIMS Quadrangle, 
Texas; Oklahoma. Uranium resource evaluation report. (Oak Ridge 
Gaseous Diffusion Plant, TN (USA)). 29 Sep 1978. Contract W- 
7405-ENG-26. 212p. (K/UR—110). Dep. NTIS, PC E05/MF EOS. 

Portions of document are illegible. 

Field and laboratory data are presented for 718 groundwater 
and 715 stream sediment samples. Statistical and areal distributions 
of uranium and possible uranium-related variables are displayed. A 
generalized geologic map of the survey area is provided, and perti- 
nent geologic factors which may be of significance in evaluating the 
potential for uranium mineralization are briefly discussed. Ground- 
water data indicate that uranium concentrations above the 85th 
percentile are predominant in the Trinity Group (Lower Creta- 
ceous), and the Taylor and Navarro Groups (Upper Cretaceous). 
Values of uranium above the 85th percentile also occur in the 
Permian units located in the northwestern section of the survey area. 
Several trends delineating saline water are discernable, the most 
notable of which occur in sections of the Woodbine Formation and 
the Permian units. Less distinguishing saline trends occur in many of 
the Upper Cretaceous formations. Stream sediment data indicate that 
uranium concentrations above the 85th percentile occur in sections 
of the Fredericksburg Group parallel to the contact with the Wa- 
shita Group, in the Eagle Ford Formation, and in the Taylor Group. 
High values of uranium in the Fredericksburg Group appear to be 
associated with carbonates and marine clays. High values of uranium 
in the Eagle Ford Formation are most likely associated with heavy 
and/or resistate mineral assemblages. High values of uranium occur- 
ring in the Taylor Group may be related to the carbonate and 
phosphatic lithologies which comprise this group. 
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18052 (GJBX—135(78)) Uranium hydrogeochemical and stream 
sediment reconnaissance of the Pueblo NTMS Quadrangle, Colorado. 
Shannon, S.S. Jr. (Los Alamos Scientific Lab., NM (USA)). Sep 
1978. Contract W-7405-ENG-36. 82 + vp. (LA—7341-MS). Dep. 
NTIS, MF AO1. 

Portions of document are illegible. 

A total of 861 water and 1060 sediment samples were collect- 
ed from 1402 locations. Samples were collected at a nominal density 
of one sample location = 10 km? over a 19,700-km? area. Water 
samples were collected from streams, wells, springs, artificial ponds, 
and natural ponds; sediment samples were collected from streams, 
springs, artificial ponds, and natural ponds. Evaluation of the data 
resulted in the delineation of areas in which water and/or sediment 
uranium contenis are notably higher than the surrounding back- 
ground values. For water samples, which have a mean uranium 
concentration of 5.88 ppB, an arbitrary anomaly threshold of 36 ppB 
was chosen. The major clusters of anomalous water samples are 
from locations in Quaternary sediments, the Pierre shale, and the 
Niobrara formation in the Arkansas River valley and in faulted 
Precambrian granodiorite along Fernleaf Gulch near Cotopaxi. 
Many anomalous water samples are from locations along northwest- 
erly-trending fault zones. For sediment samples, the mean content is 
7.08 ppM and the arbitrary anomaly threshold is 25 ppM uranium. 
Most anomalous sediment samples were collected in areas of the 
Front Range underlain by Precambrian igneous rocks, specifically 
the Pikes Peak granite, the Cripple Creek quartz monzonite, and the 
Boulder Creek granodiorite. Most anomalous water and sediment 
samples from mountain locations are associated with fault zones and 
reported uranium occurrences. (10 figs., 5 tables) 


18053 (K/UR—114) Hydrogeochemical and stream sediment re- 
connaissance basic data for ENID NTMS quadrangle, Oklahoma. 
National uranium resource evaluation program. (Oak Ridge Gaseous 
Diffusion Plant, TN (USA)). 8 Dec 1978. Contract W-7405-ENG-26. 
212p. (GJBX—7(79)). Dep. NTIS, PCE 06/MF E06. 

Portions of document are illegible. 

Field and laboratory data are presented for 677 groundwater 
and 516 stream sediment samples. Statistical and areal distributions 
of uranium and possible uranium-related variables are displayed. A 
generalized geologic map of the survey area is provided, and perti- 
nent geologic factors which may be of significance in evaluating the 
potential for uranium mineralization are briefly discussed. Ground- 
water data indicate that the most promising area for potential 
uranium mineralization occurs in the western part of the quadrangle. 
Rocks in this area belong to the Permian Garber Sandstone and 
Hennessey Group. Many areas of high-uranium concentration also 
occur in the west-central part of the quadrangle in rocks of the 
Permian age Wellington Formation. The associated elements indi- 
cate that anomalous uranium in groundwater is probably derived 
from continental sandstone facies. Stream sediment data show high- 
uranium values occurring primarily in the north-central area of the 
quadrangle. Rocks cropping out in this area belong to the Pennsylva- 
nian Ada Group through the Permian Garber Sandstone, but high- 
uranium concentrations do not appear to be limited to any one 
geologic unit. The associated elements indicate that anomalous ura- 
nium may be derived from phosphatic rocks and from heavy and 
resistate minerals. 


18054 (LA—7145-MS) NURE hydrogeochemical and stream 
sediment data release for pilot study samples from portions of the 
Sterling and Greeley NTMS Quadrangles, Colorado, Nunes, H.P. 
(Los Alamos Scientific Lab., NM (USA)). Oct 1978. Contract W- 
— 124p. (GJBX—140(78)). Dep. NTIS, PC A06/MF 

During four distinct time periods between December 1976 
and August 1977, students collected samples from the two areas. One 
purpose was to determine the effect of seasonal variations upon the 
elemental concentrations, particularly uranium. 


18055 (LA—7344-MS) Uranium hydrogeochemical and stream 
sediment reconnaissance of the Raton NIMS quadrangle, New 
Mexico. Morgan, T.L.; Broxton, D.E. (Los Alamos Scientific Lab., 
NM (USA)). Oct 1978. Contract W-7405-ENG-36. 15lp. Dep. 
NTIS, PC A08/MF AO1. 

Notably high uranium values were found in both water and 
sediment samples collected from tributaries of Costilla Creek in the 
Culebra Range. Uranium contents in stream waters range from 
individual high values of 145.1 and 76.1 ppB to values slightly higher 
than the background concentrations in adjacent areas. Stream sedi- 
ments range from 4.1 to 202.2 ppM uranium and average 30 ppM. 
The Culebra Range is a favorable setting for hard-rock type uranium 
mineralization. The uraniferous water and sediment samples call 
attention to this area as a possible exploration target. Numerous 
—- of ground waters with high uranium concentrations come 
rom locations along the Cimarron and Sierra Grande Arches in the 
eastern part of the quadrangle. The Cimarron Arch is the locus of 
the largest group of uraniferous ground waters, with concentrations 
ranging between 5.2 and 103.3 ppB. Aquifers from which these 
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samples were derived include the Fort Hays and Smoky Hill mem- 
bers of the Niobrara formation, the Pierre shale, and Quaternary 
surficial deposits. Most of the uraniferous ground waters along the 
Sierra Grande Arch occur in small, isolated groups that probably 
represent minor, local sources of uranium. Carbonate complexing of 
uranium may contribute to the high uranium values seen in these 
samples. Stream sediment samples with high uranium concentrations 
(10.1 to 51.4 ppM) were found in several drainages from the western 
front of the Taos Range. One group of locations providing high- 
uranium sediments is near a known uranium occurrence in the 
vicinity of Cabresto and Latir Peaks. The western Taos Range, 
which is underlain by Precambrian granitic and metamorphic rocks 
and Tertiary igneous rocks, is a favorable setting for hard rock 
uranium mineralization and may also warrant further study. 


18056 (LA—7345-MS) Uranium hydrogeochemical and stream 
sediment reconnaissance of the Trinidad NTMS Quadrangle, Colora- 
do. Morris, W.A.; LaDelfe, C.M.; Weaver, T.A. (Los Alamos Scien- 
tific Lab., NM (USA)). Oct 1978. Contract W-7405-ENG-36. 119p. 
(GIBX—139(78)). Dep. NTIS, PC A06/MF AOI. 

During the field seasons of 1976 and 1977, 1,060 natural water 
and 1,240 waterborne sediment samples were collected from 1,768 
locations in the Trinidad, Colorado, NTMS quadrangle. The samples 
from this 19,600-km? area were analyzed at the Los Alamos Scientif- 
ic Laboratory for total uranium. The uranium concentrations in 
waters ranged from less than the detection limit of 0.02 parts per 
billion (ppb) to 88.3 ppb, with a mean value of 4.05 ppb. The 
concentrations in sediments ranged from 1.3 parts per million (ppM) 
to 721.9 ppM, with a mean value of 5.55 ppM. Based on simple 
statistical analyses of these data, arbitrary anomaly thresholds were 
set at 20 ppb for water samples and 12 ppM for sediment samples. By 
this definition, fifty-eight water and 39 sediment samples were con- 
sidered anomalous. At least five areas delineated by the data appear 
to warrant more detailed investigations. Twenty-six anomalous 
water samples outline a broad area corresponding to the axis of the 
Apishapa uplift, seven others form a cluster in Huerfano Park, and 
five others outline a small area in the northern part of the San Luis 
Valley. Twenty-three anomalous sediment samples outline an area 
corresponding generally to Precambrian metamorphic rocks in the 
Culebra Range, and seven anomalous sediment samples form a 
cluster near Crestone Peak in the Sangre de Cristo Mountains. 


18057 (GJBX—127(78)Vol.2)MT.SAINTELIAS) Nure aerial 

ic reconnaissance survey: Chugach/Yakutat 
area, Alaska, Mt. Saint Elias Quadrangle. (LKB Resources, Inc., 
Huntingdon Valley, PA (USA)). Oct 1978. Contract EY-76-C-13- 
1664. 61p. Dep. NTIS, PC A04/MF AOI. 

Volume II contains the following data on Mt. Saint Elias, 
Alaska: geologic base map, flight path map, anomaly maps (U, Th, 
K, UITh, UIK, ThiK), radiometric multiple-parameter stacked pro- 
files, magnetic and ancillary profile data, and statistical data. (LK) 


18058 Recognition of oxidized sulfide minerals as an exploration 
guide for uranium. Reynolds, R.L.; Goldhaber, M.B. J. Res. U.S. 
Geol. Surv.; 6: No. 4, 483-488(1978). 

Oxidized sulfides have been suggested as exploration guides 
within known uranium-producing districts. In the past, however, 
these minerals have been recognized either by the color of sandstone 
or by low-magnification binocular microscopy--methods that cannot 
reliably identify the various modes of genesis of limonite. Reflection 
microscopy under high magnification is a method that is capable of 
distinguishing limonite formed by the oxidation of iron sulfides from 
that having other origins. Recognition of oxidized sulfides can 
distinguish oxidized sandstones that might have a redox boundary 
downdip, and which would be favorable hosts for uranium ore, from 
sandstones without such potential. 4 figs. 


18059 Uranium in waters and aquifer rocks at the Nevada Test 
Site, Nye County, Nevada. Zielinski, R.A.; Rosholt, J.N. J. Res. U.S. 
Geol. Surv.; 6: No. 4, 489-498(1978). 

Previous chemical, geological, and hydrological information 
describing the physical and chemical environment of the Nevada 
Test Site has been combined with new radiochemical and isotope 
data for water and rock To in order to explain the behavior of 
uranium during alteration of thick sequences of rhyolitic volcanic 
rocks and associated volcanielastic sediments. A model is proposed 
in which uranium mobility is controlled by two competing process- 
es. Uranium is liberated from the volcanic rocks through dissolution 
of the glassy constituents and is carried in solution as a uranyl 
carbonate complex. Uranium is subsequently removed from solution 
by adsorption on secondary oxides of iron, titanium, and manganese, 
as observed in fission-track maps of aquifer rocks. The model ex- 
plains the poor correlation of dissolved uranium with depth within 
tuffaceous sequences in which percolation of ground water is pre- 
dominantly downward. Good positive correlation of dissolved urani- 
um with dissolved Na, total dissolved solids, and total carbonate 
supports the glass dissolution model, while inverse correlation of 
dissolved uranium with ***U/58U ratios of water implies uranium is 
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being absorbed by a relatively insoluble, surficial phase. Alpha 
radioactivity of Test Site water is primarily caused by high **U 
contents, and beta activity is highly correlated with dissolved K 
(“K). Smallamounts of dissolved radium, 7"*Pb, and *7!°Po are 
present but no evidence was found for alpha activity sources related 
to nuclear testing (Pu, 7*°U). A filtered but unacidified carbonate 
solution of uranium was found to be stable (+-10 percent of original 
U concentration) for years when stored in acid-washed polyethylene 
bottles. 5 tables, 2 figs. 


18060 Corrections for prompt-fission-neutron uranium 
data. Renken, J.H. (Sandia Labs., Albuquerque, NM). Trans. Am. 
Nucl. Soc.; 30: 322-323(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


MINING 
REFER ALSO TO CITATION(S) 19448 


18061 (NTIS/PS—78/0909) Mine safety. Part 4. Occupational 
health - radioactivity (a bibliography with abstracts). Report for 1964- 
July 1978. Crockett, P.W. (National Technical Information Service, 
Springfield, VA (USA)). Aug 1978. 104p. 

Data are presented on radiation hazards in the mining envi- 
ronment. Topics discussed are radiation monitoring, control and 
protection, mine ventilation, and occuptional diseases with special 
references to lung cancer. Emphasis is given to uranium mining and 
occupational hazards from radon and decay products. (This updated 
bibliography contains 98 abstracts, 16 of which are new entries to 
the previous edition.) 


18062 (PB—280996) Well construction information for in situ 
uranium leaching. Information circular 1978. Tweeton, D.R.; Connor, 
K. (Bureau of Mines, Twin Cities, MN (USA). Twin Cities Mining 
Research Center). 1978. 24p. (BM-IC—8769). NTIS PC A02/MF 
AOl. 

The publication describes present practices of making injec- 
tion wells for in situ uranium leaching. Casings, screens, drilling 
fluids, coring, logging, cementing, and developing are discussed. The 
aim is to aid those who are starting an in situ leaching operation. 
Improper choices of materials or techniques can result in wells 
which are either useless or have an undesirably high resistance to 
injection. Important factors include careful selection of screen slot 
size, use of logs for choosing the cementing basket depth, proper 
cementing techniques, and careful choice, use, and flushing of drill- 
ing fluids. The information was obtained through observation of well 
construction and through discussions with in situ leaching compa- 
nies, drillers, and suppliers. 


18063 Moves to safer uranium mining. S. Afr. Min. Eng. J.; 89: 
No. 4138, 89(Mar 1978). 


FEED PROCESSING 


18064 (NUREG—0451(DRAFT)) Draft environmental state- 
ment related to the Western Nuclear, Inc. Split Rock Mill (Fremont 
County, Wyoming). (Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Material Safety and Safeguards). Nov 
1978. 199p. Nuclear Regulatory Commission, Washington, DC. 

The proposed action is the renewal of Source Material Li- 
cense SUA-56 (with amendments) issued to Western Nuclear, Inc. 
(WND), for the operation of the Split Rock uranium mill near Jeffrey 
City and the Green Mountain ion-exchange facility, both in Fremont 
County, Wyoming. The license also permits possession of material 
from past operations at four ancillary facilities in the Gas Hills 
mining area--the Bullrush, Day-Loma, Frazier-Lamac, and Rox sites 
(Docket No. 40-1162). The Split Rock mill is an acid-leach, ion- 
exchange and solvent-extraction uranium-ore processing mill with a 
design capacity of 1540 MT (1700 tons) of ore per day. WNI has 
proposed by license amendment request to increase the storage 
capacity of the tailings ponds in order to permit the continuation of 
present production rates of UsOs through 1996 using lower-grade 
ores. Conditions for the protection of the environment include 
reclamation, tailings, stabilization, archeological survey, monitoring, 
etc. (DLC) 


18065 (ORNL/EPA—2) Potential radiological impacts of recov- 
ery of uranium from wet-process phosphoric acid. Final report to the 
Environmental Protection Agency. Davis, W. Jr.; Haywood, F.F.; 
Danek, J.L.; Moore, R.E.; Wagner, E.B.; Rupp, E.M. (Oak Ridge 
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National Lab., TN (USA)). Jan 1979. Contract W-7405-ENG-26. 
158p. Dep. NTIS, PC A08/MF AO1. 

A study was made to determine the radiological impacts 
associated with recovery of uranium from wet-process (WP) phos- 
phoric acid in central Florida. Removal of U and other radionuclides 
from phosphoric acid prevents their distribution on farm lands and 
urban gardens and grasses via fertilizers; this results in a positive 
impact (decreased dose commitment) on the associated populations. 
This study considers the potential negative impacts of current and 
project recovery processes in a site-specific manner using detailed 
state-of-the-art methodologies. Positive impacts are treated in a 
generic sense using U.S. average values for important variables such 
as average and maximum fertilizer application rates and quantities of 
radionuclides in fertilizer. Three model plants to recover U from WP 
phosphoric acid were selected and source terms for release of 
radionuclides are develo for all three and for two treatment 
methods for airborne particulates. Costs for radwaste treatment were 
developed. Field measurements were conducted at the only commer- 
cial uranium recovery plant in operation. Radiological doses to the 
population surrounding release points during plant operation were 
estimated. 


18066 Benchmark critical experiments on high-enriched uranyl 
nitrate solution systems. Rothe, R.E.; Oh, I. (Rockwell International, 
Goiden, CO). Nucl. Technol.; 41: No. 2, 207-225(Dec 1978). 

Seventy-six benchmark critical conditions are reported. Both 
material and geometry properties are so well determined as to 
reduce greatly any contribution to a theoretical/experimental dis- 
crepancy attributable to the experiment. The program uses uranyl 
nitrate solution with the uranium enriched to 93.17% *°U. The 
concentration ranges from 54.89 to 369.96 g U/l. Unreflected experi- 
ments are reported, as well as measurements within thick-walled 
cubical reflector shells composed of such common materials as 
concrete and plastic. For experiments using a single tank, the diame- 
ter of the tank ranged from 27.88 to 50.69 cm, and arrays of up to 16 
cylinders have containers of two diameters: 16.12 and 21.12 cm. 
Containers composed of aluminum or stainless steel are studied. For 
all these parameters, the critical heights range from 17.13 to 110.20 
cm. 


18067 Calculational study of benchmark critical experiments on 
high-enriched uranyl nitrate solution systems. Oh, I.; Rothe, R.E. 
(Rockwell International, Golden, CO). Nucl. Technol.; 41: No. 2, 
226-243(Dec 1978). 

Criticality calculations on minimally reflected, concrete-re- 
flected, and plastic-reflected single tanks and on arrays of cylinders 
reflected by concrete and plastic have been performed using the 
KENO-IV code with 16-group Hansen-Roach neutron cross sec- 
tions. The fissile material was high-enriched (93.17% 7°°U) uranyl 
nitrate [UO2(NOs3):] solution. Calculated results are compared with 
those from a benchmark critical experiments program to provide the 
best possible verification of the calculational technique. The calculat- 
ed k/sub eff/’s underestimate the critical condition by an average of 
1.28% for the minimally reflected single tanks, 1.09% for the con- 
crete-reflected single tanks, 0.60% for the plastic-reflected single 
tanks, 0.75% for the concrete-reflected arrays of cylinders, and 
0.51% for the plastic-reflected arrays of cylinders. More than half of 
the present comparisons were within 1% of the experimental values, 
and the worst calculational and experimental discrepancy was 2.3% 
in k/sub eff/ for the KENO calculations. 


ENRICHMENT 
REFER ALSO TO CITATION(S) 18112 


18068 Isotope separation process by electrostatic filtering and 
dissociation. Application to uranium enrichment. Devienne, F.M. En- 
tropie; 13: No. 76, 18-27(1977). (In French). 

Invented in 1973, this process based upon the energy and 
mass differenciation of the dissociate ions of an uranium compound 
which do not contain the same isotope, allows through a single 
Operation the uranium enrichment up to 3% or 3.5%. The ions 
containing the uranium are formed from solid compounds, sputtered 
by high energy molecular beams, having an energy in the range 
between 5 et 10 keV. The secondary ionic emission yield is rather 
approximate to the unit for several uranium compounds. A special 
device allows multiplication or this yield by a factor of several units. 
The experimental research carried out during three years has al- 
lowed the discovery of uranium compounds giving the possibility of 
fast application of the process. The feasibility has been displayed 
through some enrichment experiments. An energetic calculation 
corresponding to the real informations allows localization of the 
number of kWh necessary to produce a WSU at a value under 1.000 
kWh. The method presents numerous advantages in comparison 
with the ones used actually; particularly, there is no pollution 
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possible and the investment can be progressive and moderate. The 
application to industry can be anticipated within three years. 


18069 Isotope separation process for chemical elements and 
device for putting in operation this process. Devienne, F.M. French 
Patent 2,315,980/E/. 3 Jul 1975. 7p. (In French). 

The main patent concerns the techniques for separating the 
isotopes from the various chemical elements and particularly applies 
to the separation of the isotopes of mass 235 and 238 from the 
uranium element. An improved variant of the process provides 
better energy efficiency and better use of the dissociation reactions 
than can be achieved inside the collision boxes. The main character- 
istic of the improved variant is that provision is made for collecting 
the secondary ions of each isotopic variety between two consecutive 
boxes, each variety thus being condensed in a separate additional 
device. 


GASEOUS DIFFUSION 


18070 (GAT—916) Refrigerant-114 Rankine cycle energy recov- 
ery technology from the gaseous diffusion industry. Langebrake, C.O. 
(Goodyear Atomic Corp., Piketon, OH (USA)). 8 Sep 1978. Con- 
tract EY-76-C-05-0001. 40p. Dep. NTIS, PC A03/MF AOl1. 

This report gives an unclassified accounting of energy recov- 
ery technology developed in the gaseous diffusion (uranium enrich- 
ment) industry during the past twenty years. Four Rankine cycle 
energy recovery installations using Refrigerant-114 (R-114) as the 
working fluid are described, and the conclusions drawn from their 
operation are given. In all these installations, energy was extracted 
from waste heat by using R-114 vapor to drive expansion turbines 
connected to compressor motor shafts. This arrangement resulted 
either in reducing the electric load on the motor, or, if the motor 
could be overdriven to act as a generator, in returning electric 
power to the plant electrical grid. Factors significant in the design of 
these energy recovery systems, as well as economic and design 
considerations that may be significant in applications in other indus- 
tries, are discussed. Included, among others, are the following topics: 
the selection of suitable system controls; the superiority of R-114 to 
steam as the working fluid in some energy recovery systems; the 
advantages and disadvantages of different turbine types; the uses and 
limitations of positive contact seals in refrigerant systems; and meth- 
ods of enhancing energy recovery, such as tracking ambient condi- 
tions and using countercurrent flow cooling. 


CENTRIFUGATION 


18071 Numerical model for the investigation of the flow and 
isotope concentration field in an ultracentrifuge. Lahargue, J.P. (Com- 
pagnie Internationale de Service en Informatique, Paris, France); 
Soubbaramayer. Comput. Methods Appl. Mech. Eng.; 15: No. 2, 259- 
273(Aug 1978). 

A numerical code is built up with 36,000 cards and 343 
subroutines to investigate the interconnected fields of velocity, tem- 
perature, pressure and isotope concentration in a gas centrifuge. The 
full set of Navier—Stokes equations (i.e., continuity, momentum and 
energy equations), the gas state law and the diffusion equation, 
associated with proper boundary conditions, form the basic math- 
ematical model. This system is solved numerically by the use of a 
finite element method and direct resolution. An important informatic 
environment gives flexibility to the code. One typical example 
illustrates the possibilities of computations. 


18072 Structure of the Stewartson layers in a gas centrifuge. Pt. 
1, Insulated end plates. Matsuda, T.; Hashimoto, K. (Kyoto Univ. 
(Japan)). J. Fluid Mech.; 85: No. , p. 433-442(13 Apr 1978). 

The structure of the Stewartson Esup(1/4)-layer (E being the 
Ekman number) in a compressible gas contained in a rapidly rotating 
cylinder is investigated for the case in which the end plates of the 
cylinder are thermally insulated. It was found by Matsuda and 
Hashimoto (J. Fluid. Mech.; 78:337 (1976)) that the Esup(1/4)-layer 
could not have a relevant structure in the ordinary configuration in 
which the Esup(1/4)-layer meets the end plates through its Ekman 
extension of thickness Esup(1/2). In this paper the Esup(1/4) x 
Esup(1/4) square region, in addition to the Ekman extension, is 
considered. The heat generation due to the radial fluid motions in 
the Ekman extension causes the temperature fields in the Esup(1/4) x 
Esup(1/4) square region through which heat is conducted to the side 
wall of the cylinder. Numerical calculations were made to obtain the 
temperature fields, which are shown in several figures. 


18073 Development of a computer program for performance anal- 
ysis of gas centrifuge cascade. Shibata, Y.; Yonenaga, H.; Ozaki, N. 
(Hitachi Ltd., Ibaraki, Japan). Trans. Am. Nucl. Soc.; 30: 323- 
324(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


NUCLEAR FUELS 


LASER EXCITATION 
REFER ALSO TO CITATION(S) 20048 


18074 (COO—2521-3) Lasers for isotope separation. Final 
report, January 1, 1975—September 30, 1977. Scully, M.O. (Arizona 
Univ., Tucson (USA). Optical Sciences Center). Dec 1977. Sp. Dep. 
NTIS, PC A02/MF AOl1. 

Research has been carried out on laser systems and materials 
with potential applications in schemes for laser isotope reparation. 
Theoretical studies have been made of both the linear and strong- 
signal properties of the free-electron laser, a device which is tunable 
and potentially capable of high power output. Spontaneous laser 
action in laser isotope separation has been studied. Ultrafast relax- 
ation of the electron-hole distribution in semiconductors, such as 
germanium, has been probed experimentally by means of high-power 
picosecond laser pulses and has been analyzed theoretically. 


18075 Uranium - reprocessing using laser beams. Bergbau; 29: 
No. 3, 125(Mar 1978). (In German). 


18076 Method and device for isotope separation. German(FRG) 
Patent 2,549,311/A/. 12 May 1977. 25p. (In German). 

The isotope separation method described here is based on 
changing the charge of isotope-selectively excited atoms or atomic 
ions with consecutive neutralization by means of atoms or molecules 
or ionization by means of atomic or molecular ions. The method and 
the apparatus developed for it especially concerns separation of the 
uranium isotopes **°U and *°*U from the natural uranium isotope 
mixture. As a collision partner for the isotopes to be separated, an 
atom or molecule is selected whose first ionization potential exceeds 
that of the first ionization potential of uranium, when starting from 
atomic ions, and an atomic or molecular ion whose first ionization 
potential is smaller than that of uranium, when starting from uranium 
atoms. The device consists of an atomic beam furnace for generatin, 
the atomic beam (preferably according to the ion spray technique 
including deflecting electrodes (for deflecting the ions of one type of 
isotope from the original ion or atomic beam after the charge 
changing reaction), a filament winding, and a collector for the 
deflected ions as well as one for the neutralized ions. The atomic 
beam intersects with an ion beam within an evacuated chamber of 
the device. In this intersecting volume, the isotope-selective excita- 
tion by means of irradiation with a resonance light source occurs. 
(Laser beam with a frequency tuned by means of doppler shifting). 
The uranium ions of the excited isotope type are more frequently 
neutralized than the uranium ions of the other isotopes. The ions 
remaining behind after recharging are separated by an electric field 
while the neutralized atoms of the other isotope continue then 
straight-lined flight. 


FUELS PRODUCTION AND PROPERTIES 


REFER ALSO TO CITATION(S) 18204, 18213, 18902, 18908, 
18939, 19107, 19722 


18077 (HEDL-SA—1550-S) Fuel pellet inspection system for 
remote operation and maintenance. McLemore, D.R. (Hanford Engi- 
neering Development Lab., Richland, WA (USA)). 1978. Contract 
EY-76-C-14-2170. 5p. (CONF-781105—78). Dep. NTIS, PC A02/ 
MF AOl. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

A prototype fuel pellet inspection system designed for remote 
operation and maintenance is presently being tested under simulated 
operating conditions. After sufficient process tests are performed, a 
production unit will be designed and constructed and evaluated 
under actual operating conditions in the HPFL. 


18078 (ORNL/TM—6538) Evaluation of urania gel pyrolysis by 
mass spectrometry. Lee, D.A.; Stinton, D.P. (Oak Ridge National 
Lab., TN (USA)). Nov 1978. Contract W-7405-ENG-26. 22p. Dep. 
NTIS, PC A02/MF AOl. 

A series of pyrolysis experiments were performed to deter- 
mine optimum thermal conditions for the production of high-density 
gel urania fuel microspheres. Microspheres made with and without 
organic binders were heated in either air, CO., 96% Ar—4% Ha, or 
vacuum; mass spectra of the evolved gaseous decomposition prod- 
ucts were recorded over a temperature range of 20 to 750°C. Peak 
heights of significant masses were plotted against temperature. The 
product gas evolution curve profiles were used to determine plausi- 
ble decomposition mechanisms. Water and ammonia were the major 
decomposition products from the microspheres. The concentrations 
of other organic decomposition products in the mass spectra were a 
measure of the efficiency of washing and drying of the prepared 
gels. Results showed that heating the microspheres in air or CO» 
prior to sintering in argon-hydrogen provided no advantage; the 
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complete heat treatment may be done in argon-hydrogen. The 
presence of binders in the gels did not adversely affect the pyrolysis 
of gel urania. 


18079 Differential thermal analysis of some irradiated materials. 
Berman, R.M. (Westinghouse Electric Corp., West Mifflin, PA). 
Am. Mineral.; 63: No. 9-10, 807-813(1978). 

Differential thermal analysis has been successfully applied to 
highly radioactive irradiated materials through use of a disposable 
sample holder and appropriate remotely-operated equipment; mea- 
surement of the temperature at which radiation damage is annealed, 
as well as the quantity of energy released, has been obtained. In the 
cases of irradiated, amorphous Us3Os and AlsOs, the energy release 
associated with the return of crystallinity was measured; results of 
the measurements indicate that these amorphous materials are super- 
cooled liquids, that is, true glasses. Negative runs were obtained on 
differential thermal analysis runs on UO2 and ZrO.—UOz2. 


18080 Remote fabrication of nuclear fuel pellets. Nyman, D.H.; 
Dahl, R.E.; Claudson, T.T. (Hanford Engineering Development 
Lab., Richland, WA). Trans. Am. Nucl. Tee: 30: 311-312(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18081 Sintering furnace for remote fuel fabrication. Bowen, 
W.W. (Hanford Engineering Development Lab., Richland, WA); 
Graham, R.A.; Buckman, R.W. Trans. Am. Nucl. Soc.; W: 312- 
313(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18082 Fuel pellet inspection system for remote operation and 
maintenance. McLemore, D.R. (Hanford Engineering Development 
Lab., Richland, WA). Trans. Am. Nucl. Soc.; 30: 313-314(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18083 Impact of all remote requirements on the layout of a 
recycle fuels plant. Duda, R.F. (Westinghouse Electric Corp., Pitts- 
burgh, PA). Trans. Am. Nucl. Soc.; 30: 314-315(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18084 Remote fabrication with gel-sphere-pac technology. Notz, 
K. J.; Beatty, R.L.; Haas, P.A.; Lackey, W.J.; Ryon, A.D.; Sucho- 
mel, R.R. (Oak Ridge National Lab., TN). Trans. Am. Nucl. Soc.; 30: 
315-316(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18085 Remote fabrication technology for HTGR fuels. Johnson, 
D.R.; Bradley, R.A.; Lackey, W.J.; Notz, K.J. (Oak Ridge National 
Lab., TN). Trans. Am. Nucl. Soc.; 30: 316-317(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


SPENT FUELS REPROCESSING 


REFER ALSO TO CITATION(S) 18083, 18084, 18085, 18120, 
18125, 18129, 18136, 18142, 18196, 18202, 18203, 18207, 20854 


18086 (CONF-781105—10) Experience with soluble neutron poi- 
sons for criticality control at ICPP. Wilson, R.E.; Mortimer, S.R. 
(Idaho National Engineering Lab., Idaho Falls (USA)). 1978. Con- 
tract EY-76-C-07-1570. 4p. Dep. NTIS, PC A02/MF AOI. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

Soluble neutron poisons assure criticality control in two of 
the headend fuel reprocessing systems at the Idaho Chemical Proc- 
essing Plant. Soluble poisons have been used successfully since 1964 
and will be employed in the projected new headend processes. The 
use of soluble poisons (1) greatly increases the process output (2) 
allows versatility in the size of fuel assemblies processed and (3) 
allows the practical reprocessing of some fuels. The safety limit for 
all fluids entering the U-Zr alloy dissolver is 3.6 g/liter boron. To 
allow for possible deviations in the measurement systems and drift 
between analytical sampling periods, the standard practice is to use 
3.85 g/liter boron as the lower limit. This dissolver has had 4000 
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successful hours of operation using soluble poisons. The electrolytic 
dissolution process depends on soluble gadolinium for criticality 
safety. This system is used to process high enriched uranium clad in 
stainless steel. Electrolytic dissolution takes advantage of the anodic 
corrosion that occurs when a large electrical current is passed 
through the fuel elements in a corrosive environment. Three control 
methods are used on each headend system. First, the poison is mixed 
according to standard operating procedures and the measurements 
are affirmed by the operator's supervisor. Second, the poisoned 
solution is stirred, sampled, analyzed, and the analysis reported while 
still in the mix tank. Finally, a Nuclear Poison Detection System 
(NPDS) must show an acceptable poison concentration before the 
solution can be transferred. The major disadvantage of using soluble 
poisons is the need for very sophisticated contro] systems and 
procedures, which require extensive checkout. The need for a poi- 
soned primary heating and cooling system means a secondary system 
is needed as well. Experience has shown, however, that production 
enhancement more than makes up for the problems. 


18087 (DPST-TFCT—77-100) Program plan for research and 
development in support of thorium fuel cycle technologies. Driggers, 
F.E. Thompson, T.T. (comps.). (Du Pont de Nemours (E.I.) and 
Co., Aiken, SC (USA). Savannah River Lab.). Sep 1977. Contract 
EY-76-C-09-0001. 37p. Dep. NTIS, PC A03/MF A0O1. 

This program involves aqueous reprocessing technology, con- 
ceptual design of an integrated fuel recycle complex (including both 
aqueous reprocessing and fuel refabrication), and economic assess- 
ments. The appendix to this document contains background informa- 
tion for this portion of the TFCT Program. 


18088 (KBS-TR—94) Waste streams from reprocessing oper- 
ations. Andersson, B.; Ericsson, A.M. (Kaernbraenslesaekerhet, 
Stockholm (Sweden)). Mar 1978. 35p. (In Swedish). Dep. NTIS (US 
Sales Only), PC A03/MF AO1. 

The three main products from reprocessing operations are 
uranium, plutonium and vitrified high-level waste. The purpose of 
this report is to identify and —_ additional waste streams 
containing radioactive isotopes. Special emphasis is laid on Sr, Cs 
and the actinides. The main part, more than 99 % of both the fission 
products and the transuranic elements are contained in the HLW 
stream. Small quantities sometimes contaminate the U- and Pu- 
streams and the rest is found in the medium-level waste. 


18089 (KFK—2500, pp 119-120) Development of exhaust air 
filters for reprocessing plants. Furrer, J.; Wilhelm, J.G. (Kernfors- 
chungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Lab. fuer Aer- 
osolphysik und Filtertechnik); Jannakos, K. (Kernforschungszen- 
trum Karlsruhe G.m.b.H. (Germany, F.R.). Abt. Reaktorbetrieb und 
Technik). Dec 1977. (In German). 

In Eleventh semiannual report/first half of 1977. 

Reducing the bed depth of the iodine sorption filter does not 
entail difficulties in observing for the simulated off-gas the removal 
efficiencies > = 99.9% required with respect to the incoming iodine. 
During operation of the iodine measuring probe developed under 
this program the iodine concentrations were determined in the 
course of dissolution. In the dissolver off-gas upstream of the iodine 
sorption filters installed in WAK the organic compounds methyl, 
ethyl, and butyl iodide were identified by gas chromatography. The 
total off-gas contained methyl and ethyl iodide at measurable con- 
centrations. Good results on remote handling, tightness and perform- 
ance were obtained in cold tests using the reference filter housing. 
Aerosol feeding and sampling sections for PASSAT were tested and 
improved. 


18090 (ORNL/TM—6350) Literature survey: methods for the 
removal of iodine species from off-gases and liquid waste streams of 
nuclear power and nuclear fuel reprocessing plants, with emphasis on 
solid sorbents. Holladay, D.W. (Oak Ridge National Lab., TN 
(USA)). Jan 1979. Contract W-7405-ENG-26. 177p. Dep. NTIS, PC 
A09/MF AOl. 

Emphasis was focused on the operating parameters that most 
strongly affected the optimization of the processes used to treat 
actual process or feed streams which simulated actual compositions 
occurring at nuclear facilities. These parameters included gas super- 
ficial velocity, temperature, types of organic and inorganic contami- 
nants, relative humidity, iodine feed-gas concentration, iodine spe- 
cies, column design (for both acid-scrub and solid sorbent-based 
processes), sorbent particle size, run time, intense radiation (solid 
sorbents only), and scrub-acid concentration. The most promising 
acid-scrub process for removal of iodine species from off-gases 
appears to be Iodox. The most promising solid sorbent for removal 
of iodine species from off-gases is the West German Ag-KTB— 
AgNOs-impregnated amorphous silicic acid. The tandem silver mor- 
denite—lead mordenite sorbent system is also quite attractive. Only a 
limited number of processes have thus far been studied for removal 
of iodine species from low-level liquid waste streams. The most 
extensive successful operating experience has been obtained with 
anion exchange resins utilized at nuclear power reactors. Bench- 
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scale engineering tests have indicated that the best process for 
removal of all types of iodine species from liquid waste streams may 
be treatment on a packed bed containing a mixture of sorbents with 
affinity for both elemental and anionic species of iodine. 154 refer- 
ences, 7 figures, 21 tables. 


18091 (PB—281494) Licensed fuel facility status report. Volume 
1, Number 1. Data for decisions, fuel cycle operations. Semiannual 
report. (Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Inspection and Enforcement). May 1978. 68p. 
(NUREG—0430(Vol.1)(No.1)). NTIS PC A04 
The report identified fuel cycle facility licensees and plant 
status along with NRC inspection results and summaries. The report 
includes licensee performance data such as inventory difference data 
commonly referred to as MUF; liquid and gaseous effluents released 
to the environment, and licensee event reports required by NRC 
regulations. 


18092 (SAND—78-2129C) Nuclear fuel cycle safety research at 
Sandia Laboratories. Ericson, D.M. Jr. (Sandia Labs., Albuquerque, 


NM (USA)). Nov 1978. Contract EY-76-C-04-0789. 22p. (CONF- 
781120—1). Dep. NTIS, PC A02/MF AO1. 

From 20. anniversary seminar; Ann Arbor, MI, USA (10 Nov 
). 


1978 

This paper provides a brief introduction to Sandia Laborato- 
ries and an overview of Nuclear Regulatory Commission sponsored 
safety research with particular emphasis on light water reactor 
related activities. Several experimental and analytical programs are 
highlighted and the range of activities of a typical staff member 
illustrated. 


18093 (TID—28905-1) Western New York Nuclear Service 
Center Study. Volume 1 (of 2 volumes), Summary report. (Department 
of Energy, Washington, DC (USA)). Nov 1978. 60p. Dep. NTIS, 
PC A04/MF AOl1. 

In addition to providing some historical perspective and the 
logic and recommendations for the allocation of responsibilities, this 
report presents a description, potential impacts, and estimated costs 
of options for the future of the WNYNSC. The technical options 
were chosen to attempt to define the potential limits, both high and 
low, of the financial responsibilities associated with the WNYNSC. 
Only options which DOE believes could eventually be executed in a 
safe manner were considered. 


18094 Politics of reprocessing. Barnaby, F. (Stockholm Interna- 
tional Peace Research Inst. (Sweden)). New Sci.; 78: No. 1097, 18- 
19(6 Apr 1978). 

The political and economic questions surrounding the use of 
plutonium as a nuclear fuel are examined. The advantages of liquid- 
metal fast breeder reactors are considered against the background of 
the sharp decline in demand for nuclear power. However the very 
real problems of their use with respect to the possible proliferation of 
nuclear weapons are discussed and the use of plutonium from fuel 
elements removed from the core and the breeder blanket in the 
fabrication of nuclear weapons is considered. The part played by 
reprocessing of spent fuel elements from ordinary reactors for use in 
breeder reactors and possible proliferation restrictions imposed in 
countries with no such reprocessing facilities are mentioned. 


18095 Reprocessing nuclear fuel: for and against. Bainbridge, 
G.R. (Newcastle upon Tyne Univ. (UK)); Conroy, C. Nature 
(London); 272: No. 5648, 2-3(2 Mar 1978). 

In this paper one of the authors (G.R.B.), of the Energy 
Centre, Newcastle-upon-Tyne (UK) offers arguments for building an 
oxide fuel reprocessing plant in the U.K., whilst the other author 
(C.C.), who is Campaigner for Friends of the Earth in the U.K. 
argues that such a plant should not be built. Comparisons are made 
with the position in other countries. The need for the non-prolifera- 
tion of nuclear weapons is emphasised. Discussions included the 
economics of fuel reprocessing, and the management of nuclear 
waste. It is stated that a reprocessing plant for a throughput of about 
1000 tons per annum will cost in excess of 500 million pounds. This 
cost is of the same order as for one AGR power station, and the 
reprocessing service from such a plant might provide for upwards of 
20 such power stations. The U recovered could reduce imports of 
fresh U for these by 15% and the Pu could fuel some 30 CFRs 
(commercial fast reactors). 


18096 Coprocessing: technical feasibility and radioactivity im- 
pacts of partial plutonium—uranium separation. Hammelman, J.E. 
(Science ey Inc., McLean, VA); Nguyen, T.D.; Mostel- 
lar, R.D.; Hagan, W.K.; Finn, S.P. Trans. Am. Nucl. Soc.; 30: 302- 
303(1978). (CONF- 7811 i09—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18097 Impact of uranium/plutonium coprocessing on ore, conver- 
sion, and enrichment costs. Mosteller, R.D. (Science Applications, 
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Inc., McLean, VA); Nguyen, T.D.; Finn, S.P.; Hagan, W.K. Trans. 
Am. Nucl. Soc.; 30: 303-305(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18098 Removal of trace contaminants from recycle nitric acid. 
Clark, W.E.; Howerton, W.B. (Oak Ridge National Lab., TN). 
Trans. Am. Nucl. Soc.; 30: 326-327(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


1809S State-of-the-art simulation of a U—Pu partitioning column 
for nuclear fuel reprocessing. Yih, S.M.; Burkart, L. (Iowa State 
Univ., Ames). Trans. Am. Nucl. Soc.; 30: 328-329(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18100 Al—Mg—Zan pyrometallurgical process for U—Pu fuel 
cycles. Teitel, R.J. (Robert J. Teitel Associates, San Diego, CA). 
Trans. Am. Nucl. Soc.; 30: 329-332(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


TRANSPORT AND STORAGE 
REFER ALSO TO CITATION(S) 19994 


18101 (K/OP—247) Probabilistic network analysis of the Ad- 
vanced Fuel Recycle Program's Receiving and Storage Task. Swindle, 
D.W. Jr. (Union Carbide Corp., Oak Ridge, TN (USA). Nuclear 
Div.). 26 Jun 1978. Contract W-7405-ENG-26. 58p. Dep. NTIS, PC 
A04/MF AO1. 

An evaluation of the GERTS (Graphical Evaluation and 
Review Technique) network analysis technique using the Advanced 
Fuel Recycle Program’s Receiving and Storage Task was performed 
using the next-event computer simulation code GERTS III-Z. The 
expected date for completion of the task is Sept. 1984, at a cost of 
$11,691,000 (1977 dollars). (DLC) 


18102 (NUREG/CR—0163) Comments on fuel crud as a safety 
and operational factor of independent spent fuel storage installations 
(ISFSD. Zima, G.E. (Battelle Pacific Northwest Labs., Richland, 
WA (USA)). Nov 1978. Contract EY-76-C-06-1830. 60p. (PNL— 
2657). Dep. NTIS, PC A04/MF AO1. 

The independent spent fuel storage installation (ISFSD will 
be designed to provide a controlled water pool environment for 
spent nuclear fuel during some part of the time span between its 
reactor pool residence and its reprocessing or ultimate disposal. It is 
the purpose of this report to review some of the current character- 
ization of fuel deposited crud, and to indicate a few facets of the 
crud phenomenon which could conceivably impact operations and 
safety considerations of ISFSI. Following a review of observations 
of fuel crud amount, distribution, structure, elemental and chemical 
compound composition, there is a discussion of various factors 
affecting the importance of fuel crud to ISFSI. A brief review is 
given of factors affecting fuel crud formation, deposition and remov- 
al; some of the reported radioactivity characteristics of fuel crud are 
summarized and several simple indices are utilized to identify poten- 
tially significant parent elements and activation produce nuclides 
which could be involved in fuel crud; a comparison is made of the 
radioactivity inventories assignable to fuel crud and the fuel, respec- 
tively, with an indication of the importance of the post-reactor 
discharge time to fuel crud nuclide significance. On the basis of the 
conceivable ISFSI radioactivity inventory derived from fuel crud 
and the ability to manage the crud material, the public safety 
implications of fuel crud in the ISFSI environment are regarded as 
minimal. 


18103 (PNL-SA—6767) Research progress on particle transmis- 
sion through very small openings. Schwendiman, L.C.; Mishima, J.; 
Sutter, S.L.; Pobereskin, M.; Madia, W.J.; Schmidt, E.W. (Battelle 
Pacific Northwest Labs., Richland, WA (USA); Battelle Columbus 
Labs., OH (USA)). Jan 1978. Contract EY-76-C-06-1830. 13p. 
(CONF-780506—40). Dep. NTIS, PC A02/MF AO1. 

From 5. symposium on packaging and transportation of radio- 
active materials; Las Vegas, NV, USA (7 May 1978) 

A research study is described whose objective is to provide 
experimental data permitting rational estimates of plutonium oxide 
leak rates through small gas leaks in shipping containers. Analysis 
methodology is to be developed based on experimental data and 
theoretical concepts for determining the possible release of PuO. to 
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the environment following mechanical and thermal stress to contain- 
ers in transportation accidents. Significant progress has been report- 
ed in review documents, and quarterly reports which are referenced. 
Apparatus and methods are described and the more important data 
obtained to date are reported. 


18104 (RHO-LD—66) Engineering study of dry near-surface 
interim storage of Fast Flux Test Facility spent fuel. (Atomics Inter- 
national Div., Richland, WA (USA). Rockwell Hanford Oper- 
ations). Nov 1978. Contract EY-77-C-06-1030. 66p. Dep. NTIS, PC 
A04/MF AOl1. 

A brief study was conducted to assess methods for dry, near- 
surface storage of FFTF spent driver fuel assemblies in the 200 Area 
at Hanford. The disposable cask, drywell and vault concepts are the 
most promising approaches for FFTF spent fuel storage in the 
Hanford 200 Area starting in 1986. The cost and risk for the vault 
concept are higher than for either the disposable cask or drywell 
concepts. The disposal cask and drywell concepts are both satisfac- 
tory for this application. The risk for any of these concepts is 
minimal. Design and construction of a dis ble cask or drywell 
facility can be completed within the constraint of a 1986 startup date 
if the project is initiated in FY-1980. 


18105 First ADNR amendment regulation. Dated 27th December 
1977. Bundesgesetzblatt, Teil 1; No. 1, 1-4(Jan 1978). (In German). 

Amendments to the introductory regulation and annexes A 
and B of the ADNR are given. 


18106 First regulation amending the regulation on exemptions 
from the stipulations of the regulation concerning the carriage of 
dangerous goods on roads (1st ‘AenderungsV der AusnahmeV zur 
GefahrgutVStr’). Bundesgesetzblatt, Teil 1; No. 1, 5-14(Jan 1978). (In 
German). 

Amendments to the annexes 1, 2 and 3 of the regulation are 
given. 


18107 Transportation logistics for spent-fuel storage and disposal. 
Andrews, W.B.; Burnett, R.A.; Engel, R.L. (Battelle Northwest 
Labs., Richland, WA). Trans. Am. Nucl. Soc.; 30: 292-293(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18108 Risk of shipping spent fuel in the U.S. Elder, H.K. (Bat- 
telle Northwest Labs., Richland, WA). Trans. Am. Nucl. Soc.; 3: 
319-320(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18109 Risks of shipping uranium hexafluoride by truck and train. 
Geffen, C.A.; Rhoads, R.E.; Johnson, J.F. (Battelle Northwest 
Labs., Richland, WA). Trans. Am. Nucl. Soc.; 30: 321-322(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18110 Protecting against spent-fuel overheating in a pool drain- 
age accident. Benjamin, A.S.; McCloskey, D.J. (Sandia Labs., Albu- 
— : Trans. Am. Nucl. Soc.; 30: 331-333(1978). (CONF- 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18111 Detection of defective fuel using vacuum sipping technique. 
Green, T.A. (General Electric Co., San Jose, CA). Trans. Am. Nucl. 
Soc.; 30: 333-335(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 18097, 19432 


18112 (PB—280268) Fair value enrichment pricing: is it fair. 

(General Accounting Office, Washington, DC (USA). Energy and 

cone Div.). 19 Apr 1978. 30p. (EMD—78-66). NTIS PC A03/ 
AOl. 

The Atomic Energy Act of 1954, as amended (Public Law 
83-702), requires the Department of Energy to recover all costs for 
its enrichment activities over a reasonable period of time. The 
proposed legislation would allow the Department to recover its 
costs plus a percentage of these costs. Six major factors are examined 
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to determine whether the legislation should be adopted: What effect 
will the legislation have on the prices paid by ultimate consumers of 
electricity; will the increase in price resulting from the legislation 
help promote the establishment of a private uranium enrichment 
industry; how will the price increase impact on the administration's 
nuclear non-proliferation goals; what additional revenues will be 

enerated from domestic and foreign customers; should the United 

tates continue to perpetuate a subsidy to the U.S. nuclear industry; 
what effect, if any, will the new price have on the U.S. supply and 
demand situation for energy. 


18113 Valuation of spent fuel: procedure, applications, and analy- 
sis. Soloman, K.A. (Rand Corp., Santa Monica, CA). Trans. Am. 
Nucl. Soc.; 30: 318-319(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 18827, 19823, 19824, 19825, 
19826, 19880, 20284, 20285, 20524 


18114 (CONF-781110—5) Role of the chemical engineering tech- 
nician in applied research related to tritium separation from aqueous 
effluents. Nelson, S.D. (Oak Ridge National Lab., TN (USA)). 1978. 
Contract W-7405-ENG-26. 24p. Dep. NTIS, PC A02/MF AOl1. 

From 71. meeting of the AICHE; Miami, FL, USA (12 Nov 
1978). 


Applied research and development activities related to the 
removal of tritium from aqueous effluent streams have presented 
broad _—s to the chemical engineering technician for pro- 
fessional growth. Technician job activities involve operating com- 
plex analytical instrumentation and constructing, maintaining, and 
operating experimental electrolysis apparatus. The technician is a 
member of a professional team including scientific, engineering, and 
other technical personnel and as such is expected to exercise creative 
thought. Proximity of a large university and availability of formal- 
ized “in house” training courses provide incentives for technicians to 
broaden their academic base concurrent with their work involve- 
ment. 


18115 (KFK—2294) Analysis of disturbance. Ciala-Wein, H.; 
Stegmaier, W. (Kernforschungszentrum Karlsruhe (Germany, F.R.). 
Abt. Dekontaminationsbetriebe). Dec 1977. 60p. (In German). Dep. 
NTIS (US Sales Only), PC A04/MF AOl1. 

The analyses of disturbances are the supposition for the 
development of processes and plants. They are very important in the 
field of nuclear testing plants. In this report are described the 
possibilities to register the circumstances of the disturbance in a pilot 
waste = facility and a computer programme to interpret 
them. This is a first scheme and it will be necessary to complete it. 


18116 (PNL-SA—6729) Approach to radiological assessment for 
commercial waste management. Shipler, D.B.; Nelson, I.C. (Battelle 
Pacific Northwest Labs., Richland, WA (USA)). 1978. Contract EY- 
76-C-06-1830. 9p. (CONF-780316—15). Dep. NTIS, PC A02/MF 
AOl. 

From Waste management fuel cycles; Tucson, AZ, USA (5 
Mar 1978). 

A radiological assessment was conducted in support of the 
Generic Environmental Impact Statement for Management of Com- 
mercially Generated Radioactive Waste. The assessment considered 
for individuals and populations the effects of airborne releases of 
radioactive materials from planned operations, decommissioning, and 
postulated accidents. Doses to work forces from direct radiation 
were estimated and health effects in populations were calculated. 
The preliminary drafts of the statement and the detailed environmen- 
tal assessment are being reviewed by DOE; the results of this work 
will be presented after the documents are made public. 


18117 (TID—29097) Draft programmatic environmental impact 
statement for management of defense high-level radioactive waste: 
Idaho Chemical Processing Plant, Idaho Falls, Idaho. (Idaho National 
Engineering Lab., Idaho Falls (USA)). Jun 1978. Contract EY-76-C- 
07-1540. 210p. Dep. NTIS, PC A10/MF AO1. 

The Idaho Chemical Processing Plant processes irradiated 
nuclear fuel from test and research reactors for the recovery of 
fissionable uranium. The waste stream generated, containing radioac- 
tive fission products, cladding components, and chemical additives, 
is converted to a free-flowing granular solid (calcine) by fluidized- 
bed calcination. The calcine is stored in stainless steel bins located in 
reinforced concrete vaults built on bedrock and extending above the 
ground surface. This programmatic environmental impact statement 
was prepared to assess the full range of environmental impacts that 
could occur if the present waste management program were fol- 
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lowed by implementation of one of the six alternative waste manage- 
ment options described. One of the options is to continue the present 
program. For each option the process is described and the potential 
radiological and non-radiclogical impacts are evaluated. Unavoid- 
able adverse environmental effects are also cited. Program costs for 
implementation of the six options and to have all operations on a 
current basis by the year 2003 were estimated. (JSR) 


18118 (TREE—1284) Long-term management plan INEL tran- 
suranic waste. McKinney, J.D. (Idaho National Engineering Lab., 
Idaho Falls (USA)). Dec 1978. Contract EY-76-C-07-1570. 177p. 
Dep. NTIS, PC A09/MF AOl1. 

The Idaho National Engineering Laboratory stores large 
quantities of transuranic-contaminated waste at its Radioactive 
Waste Management Complex. This report presents a 10-year plan for 
management of this transuranic waste and includes descriptions of 
projects involving nuclear waste storage, retrieval, processing, sys- 
tems analysis, and environmental science. Detailed project schedules 
and work breakdown charts are provided to give the reader a clear 
view of transuranic waste management objectives. 


18119 (UCRL—13934) Inventory and sources of transuranic 
solid waste. (Tera Corp., Berkeley, CA (USA)). Aug 1978. Contract 
W-7405-ENG-48. 264p. Dep. NTIS, PC A12/MF AOI. 

In the past, solid radioactive waste has often been buried in 
the most accessible and convenient vacant place, without a great 
deal of thought for the long-term consequences. The transuranium 
(TRU) elements were very strictly conserved and, at first, solid 
waste containing separated fission products was not a serious land 
burial problem. Wartime pressures for production and lack of knowl- 
edge or understanding led to siting and operational practices that, in 
many situations, are unsatisfactory by present day standards. Purpose 
of this report is to support the development of standards and criteria 
which will specifically address the problem of TRU contaminated 
waste generated by Department of Energy (DOE) nuclear programs 
and commercial application of nuclear technology. This report 
covers: DOE facilities, commercial disposal sites, commercial nucle- 
ar industry, TRU-contaminated waste inventory, and waste projec- 
tions. (DLC) 


18120 Gaining experience in decontamination and waste manage- 
ment at a shut-down reprocessing plant. Detilleux, E.; Eschrich, H. 
(European Company for the Chemical Processing of Irradiated 
Fuels, Mol (Belgium)). Nucl. Eng. Int.; 23: No. 270, 47-SO0(Apr 1978). 

The Eurochemic plant at Mol ceased reprocessing activities 
in 1974. A technical development program for decontamination and 
waste management was then started. The rinsing and decontamina- 
tion of equipment and the dismantling of the PuQ: plant are de- 
scribed. The existing waste management program is outlined. Three 
solidification processes which are under evaluation for high level 
waste are summarized. 


18121 Radwastes and public ethics: issues and imperatives. 
Maxey, M.M. (Detroit Univ., Mich. (USA)). Health Phys.; 34: No. 2, 
129-135(Feb 1978). 

This paper, which was presented at the Health Physics Soci- 
ety annual meeting at Atlanta, conclude that the problem of radioac- 
tive waste management is neither unique and unprecedented, nor has 
it been properly formulated from an ethical perspective, and that to 
recover and maintain a balanced perspective on this particular 
biohazard and to introduce some corrective perception in the public 
mind becomes an ethical imperative. 


18122 Use of safety indices in waste management safety assess- 
ment. Voss, J.W. (Battelle Northwest Labs., Richland, VA). Trans. 
Am. Nucl. Soc.; 30: 286-288(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


WASTE PROCESSING 


REFER ALSO TO CITATION(S) 18088, 18089, 18090, 18170, 
18828, 18952, 19045 


18123 (CONF-781004—5) Fixation of radioactive wastes in con- 
cretes and cementitious grouts. Moore, J.G.; Devaney, H.E.; Godbee, 
H.W.; Morgan, M.T.; Rogers, G.C.; Williams, C.; Newman, E. (Oak 
Ridge National Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 
llp. Dep. NTIS, PC A02/MF AOI. 

From Nuclear meeting; Basel, Switzerland (3 Oct 1978). 

An investigation is in progress to develop concretes to immo- 
bilize radioactive wastes; for example, '*°I may be isolated from the 
environment as barium iodate in concrete. Leach studies of various 
isotopes (I, Cs, Sr, Cm, and Pu) fixed in concrete show that the leach 
rates are essentially diffusion controlled. Comparison of long-term 
extrapolated values has indicated that cementitious grouts can have 
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leach rates similar to those obtained from borosilicate glasses. (2 
figs., 5 tables) 


18124 (CONF-781121—16) Cermets for high level waste contain- 
ment. Aaron, W.S.; Quinby, T.C.; Kobisk, E.H. (Oak Ridge National 
Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 4p. Dep. NTIS, 
PC A02/MF AOl. 

From Annual meeting of Materials Research Society; Boston, 
MA, USA (28 Nov 1978). 

Cermet materials are currently under investigation as an 
alternate for the primary containment of high level wastes. The 
cermet in this study is an iron—nickel base metal matrix containing 
uniformly dispersed, micron-size fission product oxides, aluminosili- 
cates, and titanates. Cermets possess high thermal conductivity, and 
typical waste loading of 70 wt % with volume reduction factors of 2 
to 200 and low processing volatility losses have been realized. 
Preliminary leach studies indicate a leach resistance comparable to 
other candidate waste forms; however, more quantitative data are 
required. Actual waste studies have begun on NFS Acid Thorex, 
SRP dried sludge and fresh, unneutralized SRP process wastes. 


18125 (DP—1502) Recovery of plutonium from sodium fluoride 
and alumina traps loaded with plutonium tetrafluoride. Gray, L.W.; 
Ervin, G.; McGahee, N.W. (Savannah River Ecology Lab., Aiken, 
SC (USA)). Nov 1978. Contract EY-76-C-09-0001. 23p. Dep. NTIS, 
PC A02/MF AOl. 

Methods were developed to recover plutonium sorbed from 
process air in traps containing sodium fluoride and alumina pellets. 
Two-level factorial designs (2* for NaF pellets, and 2° for alumina 
pellets) were chosen to direct the initial experiments. The four 
factors affecting recovery of plutonium as Pu(IV) from NaF pellets 
were acid concentration, aluminum nitrate concentration, ratio of 
acidic solution volume to weight of dissolved solids, and length of 
refluxing time. For the alumina pellets, the three factors were acid 
concentration, ratio of acidic solution volume to weight of dissolved 
solids, and filterability of the generated solutions. The recovery 
methods were designed to process traps containing 1 to 20 kg of 
pellets that could have as much as 5 wt % of plutonium sorbed onto 
the pellet surfaces. 


18126 (DP—1504) Vaporization of semi-volatile components 
from Savannah River Plant waste glass. Wilds, G.W. (Du Pont de 
Nemours (E.I.) and Co., Aiken, SC (USA). Savannah River Lab.). 
Aug 1978. Contract EY-76-C-09-0001. 24p. Dep. NTIS, PC A02/ 
MF AOl. 

Sodium and boric oxides account for approximately 90% of 
the semi-volatile off-gases that are generated during vitrification of 
Savannah River Plant waste. The two oxides volatilize as the ther- 
mally stable compound sodium metaborate, Na2O . B2O3. The quan- 
tity of semi-volatiles increases with increases in (1) the temperature 
of the melt, (2) the time of vitrification, (3) the surface area of the 
melt, and (4) the sodium content of the glass-forming mixture. The 
amounts of semi-volatiles evolved in three hours varied from 1.5 to 
9.0 mg per cm? of melt surface. Values between 3.5 to 4.0 mg/cm? 
were typical for normal melting conditions and compositions. 
Cesium oxide volatility averaged 0.11 mg/cm? from samples that 
contained 0.06 wt % Cs.O. Volatilities ranged from 0.09 to 0.2 
cm”. Volatility of Cs:O was not significantly suppressed when Ti 
was added to the glass melt. Cesium volatility was unaffected when 
Cs was added to the melt as Cs-loaded zeolite rather than a CsxCOs 
solution. Over a range of 0.03 to 0.09 wt % Cs,O in the melt, 
volatility of Cs,O increased when the Cs content of the melt 
increased. Lithium volatility was low and was unaffected by changes 
in melting conditions or melt composition. Lithium, like sodium, 
volatilized from borosilicate melts as the metaborate, LixO . BOs. 
(12 tables, 4 figs.) 


18127 (KBS-TR—66) Some views on mechanical safety of cap- 
sules for radioactive waste. Nilsson, F. (Kaernbraenslesaekerhet, 
Stockholm (Sweden)). Feb 1978. 26p. (In Swedish). Dep. NTIS (US 
Sales Only), PC A03/MF AOI1. 

Three different concepts for encapsulation of used nuclear 
fuel are discussed with respect to their mechanical safety. In the first 
concept the burnt out fuel elements are encapsulated into a copper 
capsule. The material properties of copper are discussed especially 
with reference to toughness and creep. A simple fracture mechanical 
analysis shows that the risk for direct fracture is negligible at the 
actual stress levels. The loads on the capsule are studied and are 
found to be normally less than 40 MPa (residual stresses). Transient 
loads that might arise in the handling of the capsule might however 
be dangerous to its integrity. The next concept is encapsulation of 
the fuel elements into a sintered aluminium oxide capsule. A fracture 
probability analysis based on Weibull’s statistical fracture theory 
gives fracture probabilities that are acceptable. Extended studies of 
this concept, especially of the risk for delayed fracture, is recom- 
mended. The last concept is a Pb-Ti capsule for glassed refined fuel. 
An analysis of the relaxation of internal stresses is performed. The 
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critical point of these capsules appears to be the welds on the 
titanium shell where the risk for a direct fracture is not neglibigle. 


18128 (LA—7113-MS) Tunable lasers for waste management 
photochemistry a... Finch, F.T. (comp.). (Los Alamos Sci- 
entific Lab., NM (USA)). 1978. Contract W-7405-ENG-36;EY- 
76-C-02-0016. 60p. Dep. NTIS, PC A04/MF AOl1. 

A review of lasers with potential photochemical applications 
in waste management indicates that dye lasers, as a class, can provide 
tunable laser output through the visible and near-uv regions of the 
spectrum of most interest to photochemistry. Many variables can 
affect the performance of a specific dye laser, and the interactions of 
these variables, at the current state of the art, are complex. The 
recent literature on dye-laser characteristics has been reviewed and 
summarized, with emphasis on those parameters that most likely will 
affect the scaling of dye lasers in photochemical applications. Cur- 
rent costs are reviewed and correlated with output power. A new 
class of efficient uv lasers that appear to be scalable in both energy 
output and pulse rate, based on rare-gas halide excimers and similar 
molecules, is certain to find major applications in photochemistry. 
Because the most important developments are too recent to be 
adequately described in the literature or are the likely outcome of 
current experiments, the basic physics underlying the class of ex- 
cimer lasers is described. Specific cost data are unavailable, but these 
new gas lasers should reflect costs similar to those of existing gas 
lasers, in particular, the pulsed CO: lasers. To complete the survey 
of tunable-laser characteristics, the technical characteristics of the 
various Classes of lasers in the ir are summarized. Important develop- 
ments in ir laser technology are being accelerated by isotope-separa- 
tion research, but, initially at least, this portion of the spectrum is 
least likely to receive emphasis in waste t-oriented pho- 
tochemistry. 


18129 (ORNL/TM—6398) Iodox recycle studies. Scoping stud- 
ies of the solubility of iodic acid and of vapor-liquid equilibria in the 
system: 60 to 80% Mg(NO;)2—0 to 20% HNO;—20 to 40% HO. 
Ginnow, R.J.; Clark, W.E. (Oak Ridge National Lab., TN (USA)). 
Dec 1978. Contract W-7405-ENG-26. 18p. AT. 

Scoping studies measured the solubility of iodic acid [deter- 
mined as I(V)} in mixtures of Mg(NOs),— —HNO;—H20 expected to 
be used in the process for reconcentrating and recycling the nitric 
acid used in the Iodox process. The region studied contained = 60 
wt % Mg(NOs), and boiling temperatures varied from about 125 to 





170°C. The determined solubilities varied from about 4 to 6 mg 
I(V)/g with an average value of 5 mg/g. This is approximately 0.5 
wt % of the mixture. Vapor-liquid equilibria were also determined 
for these compositions. Acquisition of reliable data is extremely 
difficult in this region. There was much scatter in the results, but 
they were generally compatible with published data. 


18130 (ORNL/TM—6654) Recovery of nonradioactive palladi- 
um and rhodium from high-level radioactive wastes. McDuffie, H.F. 
(Oak Ridge National Lab., TN (USA)). Jan 1979. Contract W-7405- 
ENG-26. 27p. Dep. NTIS, PC A03/MF AOl1. 

A possible method for recovering significant quantities of 
nonradioactive palladium from fission-product wastes requires essen- 
tially complete separation of the fission-product (radioactive) palla- 
dium from fission-product ruthenium. After the decay of '*Ru via 
Rh to ‘Pd, this nonradioactive palladium is recovered for 
normal commercial use. The U.S. production of palladium has never 
been above 1000 kg per year vs consumption of about 46,000 kg per 
year. Most of the supply comes from Russia and South Africa. It - 
been estimated that a 400-GW(e) nuclear reactor economy will make 
available 2000 kg per year of '*Ru at reactor fuel discharge. A 
substantial increase might be achieved if plutonium were recycled as 
fissionable material because of the higher yields of the 106 chain 
from plutonium. A literature search has uncovered support for three 
promising approaches to the ay ony separation of palladium from 
ruthenium: (1) recrystallization from solution in bismuth or in zinc; 
(2) selective precipitation of a titanium—ruthenium intermetallic 
compound from bismuth, followed by precipitation of a zinc— 
palladium intermetallic compound; and (3) dissolution in molten 
magnesium followed by partitioning between molten magnesium and 
a molten uranium-5 wt % chromium eutectic at a temperature above 
870°C. Liquid-liquid extraction appears to be the most promising 
method from a technological point of view, although intermetallic 
compound formation is much more interesting chemically. Recovery 
of some nonradioactive '*Rh may be possible by liquid-liquid 
extraction of the fuel before the decay of the 39.8-d '*Ru has gone 
substantially to completion. Demonstration of the practicality of 
these separations will contribute a positive factor to the evaluation of 
resumption in the United States of nuclear fuel reprocessing and 
plutonium recycle in light-water-moderated reactors. 


18131 (PAEC(D)—76034) Development of an efficient and eco- 
nomic small scale management scheme for low- and intermediate level 
radioactive waste and its impact on the environment. Preliminary 
report. Salomon, A.Ph.; Panem, J.A.; Manalastas, H.C.; Cortez, S.L.; 
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Paredes, C.H.; Bartolome, Z.M. (Philippine Atomic Ener; Nhs CO ay 
mission, Diliman, Quezon City). May 1976. 25p. Dep. 
Sales Only), PC A03/MF AO1. 

This paper is a preliminary report on the evolution of a pilot- 
scale management system for low-and intermediate level radioactive 
wastes to provide adequate protection to the public as well as 
maintain the equilibrium in the human environment. Discussions on 
the waste management and disposal scheme proposals, assessment of 
waste treatment requirements of the Atomic Research Center, Phil- 
ippine Atomic Energy Commission, previous experiences in the 
handling and management of radioactive wastes, current practices 
and alternatives to meet waste management problems and research 
studies on waste treatment are presented. In the selection of a 
chemical treatment process for ARC, comparative studies on the 
different waste processing methods or combination of processes that 
will be most suitable for the waste requirements of the Center are 
now in progress. The decontamination efficiency and economy of 
the lime-soda, ferrocyanide phosphate and ferric hydroxide methods 
are being compared. Jar experiments were conducted in the Lime- 
Soda Process to establish the optima conditions for certain param- 
eter required in order to achieve an efficient and economical treat- 
ment system applicable to the local conditions for attaining maxi- 
mum removal of contamination; maximum settling time - 5 hours 
after treatment, optimum pH-11, 2:3 ppm ratio of Ca*? to CO3;~? 
concentration, concentration of dosing reagents can further be in- 
creased beyond 160 ppm Ca*? and 240 ppm CO;~*. Cobalt contami- 
nation can be removed with lime-soda treatment aside from stron- 
tium. 


18132 (SAI—78-747-LJ) R and D for an off-gas treatment 
system for a slagging pyrolysis radioactive waste incinerator. Final 
report for Phase I. Christian, J.D.; Kirstein, B.E.; Pence, D.T. 
(Science ne Inc., San Diego, CA (USA)). 29 Jun 1978. 
Contract 76-C-07-1570. 96p. Dep. NTIS, PC AOS5S/MF AOl1. 

Preliminary evaluations were made of off-gas treatment needs 
for a slagging pyrolysis incinerator (SPI) of Andco—Torrax design 
for the treatment of radioactive waste at the INEL. Approximate 
decontamination factors (DFs) for particulates of 10’ and for volatil- 
ized radionuclides of 10* will be required across the off-gas system. 
If lead is present in the waste at concentrations greater than 25-to- 
120 g/metric ton, volatilized lead will result in formation of substan- 
tial deposits in the off-gas system and regenerative towers. A review 
was made of radioactive incinerator development. Particulate and 
volatile component removal mechanisms and devices were re- 
viewed. Three off-gas treatment systems were proposed for the SPI 
which will provide DFs for particulates of 10% 9 figures, 7 tables. 


18133 (TID—29095) Comparison of slagging pyrolysis and 
molten salt incinerators for treating TRU waste at the INEL. (Kaiser 
Engineers, Oakland, CA (USA)). Nov 1977. Contract EY-76-C-07- 
1570. 37p. Dep. NTIS, PC A03/MF AO1. 

For the comparison, it is assumed that the waste product is 
required to meet the acceptance criteria of the Waste Isolation Pilot 
Plant, i.e., low leachability. Slagging pyrolysis incinerates combusti- 
ble waste and melts noncombustible waste; the resulting slag forms a 
glass of low leachability. In the molten salt incinerator, combustion 
occurs at low temperatures with no accumulation of explosive gases, 
but the waste must have been previously sorted into combustibles 
and noncombustibles and then shredded. The economics, safety, and 
technical features are compared. Advantages, disadvantages, and 
areas of technical uncertainty of the two systems are listed. Develop- 
ment costs and schedules for the two types of incinerators are 
discussed. (DLC) 


18134 (VEIKI—15.97-023-2) Investigation of generation of 
liquid radioactive wastes and possibilities to reduce their volume in 
NPP Paks Pt. 1. Computer program for the simulation of radioactive 
auxiliary water systems. Horvath, L.G. (Villamosenergiaipari Kutato 
Intezet, Budapest (Hungary)). Nov 1977. 67p. (In Hungarian). Li- 
brary of the Institute for Electrical Power Research, 1368 Budapest, 
P.O.B. 233, Hungary. 

A numerical computer model (RADSYS) has been developed 
to simulate the PWR type NPP’s radioactive auxiliary water systems 
and their working regimes, using graph theory methods. The pro- 
gram simulates a number of different working regimes during the 
burn-up cycle, in water systems of different construction. As a result 
the program gives the amounts of liquids collected in different tanks. 
It is planned to enable the model to calculate the amounts of 
components and activity on filters, too. The aims of investigations 
are to determine a method of reducing the volume of liquid radioac- 
tive wastes, to get information about the tanks volume reserve, to 
minimise the operation costs and to ease the plants operation. 


18135 Dry method for recycling iodine-loaded silver zeolite. 
Thomas, T.R.; Staples, B.A.; Murphy, L.P. (to Dept. of Energy). US 
Patent 4,088, 737.9 May 1978. Filed date 2 Nov 1976. 6p. 

PAT APPL-737,650. 
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Fission product iodine is removed from a waste gas stream 
and stored by passing the gas stream through a bed of silver- 
exchanged zeolite until the zeolite is loaded with iodine, passing dry 
hydrogen gas through the bed to remove the iodine and regenerate 
the bed, and passing the hydrogen stream containing the hydrogen 
iodide thus formed through a lead-exchanged zeolite which absorbs 
the radioactive iodine from the gas stream and permanently storing 
the lead-exchanged zeolite loaded with radioactive iodine. 


18136 Treatment of high-temperature waste from nuclear fuel 
reprocessing. Arch. Energiewirtsch.; 32: No. 1, 32-46(Jan 1978). (In 
German). 

Vitrification seems to be the process most appropriate to 
prepare the high-level wastes from reprocessing for storage. The 
leading industrial nations are developing different methods of vitrifi- 
cation, which are to be ready for industrial application between 1977 
and 1985. France is supposed to be the most advanced in implement- 
ing the process of encapsulation of nuclear waste by vitrification on 
an industrial scale, the operation of treating real wastes having 
already been carried out in 1977. Some interesting vitrification 
methods are being developed in the USA, too. 


18137 Dry cleaning of protective clothing. Capella, J.A. (Health 
Physics Systems Inc., Gainesville, FL). Trans. Am. Nucl. Soc.; 3: 
675(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18138 Asphalt properties: an ideal binder for encapsulating radio- 
active wastes. Stewart, J.E. (Werner and Pfleiderer corp., Waldwick, 
NJ). Trans. Am. Nucl. Soc.; 30: 675-676(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18139 Laboratory simulation of high-level liquid waste evapora- 
tion and storage. Anderson, P.A. (Allied Chemical Corp., Idaho 
Falls, ID). Trans. Am. Nucl. Soc.; 30: 282-283(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18140 Formation of cermet high-level waste forms for repository 
storage. Aaron, W.S.; Kobisk, E.H.; Quinby, T.C. (Oak Ridge Na- 
tional Lab., TN). Trans. Am. Nucl. Soc.; 30: 284-285(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18141 Volume reduction of low-level contaminated metal waste 
by melting. Copeland, G.L.; Heestand, R.L. (Oak Ridge National 
Lab., TN); Mateer, R.S. Trans. Am. Nucl. Soc.; 30: 285-286(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18142 Silver-impregnated alumina for removal of radioactive 
methy! iodide. Kitamura, M.; Funabashi, K.; Kikuchi, M.; Yusa, H.; 
Fukushima, Y.; Horiuchi, S. (Hitachi Ltd., Ibaraki, Japan). Trans. 
Am. Nucl. Soc.; 30: 327-328(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18143 Studies on the treatment of low level radioactive simulated 
liquid waste by pressure flotation method. Chen, H.J.; Tsai, M.S. 
(Inst. of Nuclear Energy Research, Lungtan, Taiwan). Nucl. Sci. J. 
(Taiwan); 14: No. 4, 34-42(Dec 1977). (In Japanese). 

Treatment of low-level radioactive simulated liquid waste by 
the pressure flotation method was studied using ferric chloride as 
coprecipitating reagent. Comparison between pressure flotation and 
coagulation method shows the treatment rate for the former is 5 
times faster than that of the latter. Meanwhile, it was found that 
there was no interference when liquid waste containing organic 
solvents or detergents was treated by pressure flotation method and 
it gave better results, 10 times faster than coagulation method, in 
case of adding sodium oleate and separan '°Np. values greater 
than 100 can be gained in the treatment of a simulated liquid waste 
containing *°Sr, ''Ce, ' Ru, Eu and '°Tm respectively or 
simultaneously under optimum condition. 


18144 Method to process radioactive liquid wastes. Durcak, H. 
(to Kernkraftwerk RWE-Bayernwerk G.m.b.H., Gundremmingen/ 
Guenzburg (Germany, F.R.)). German(FRG) Patent 1,767,999/C/. 
17 Feb 1977. 2p. (In German). 
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A method is suggested for the processing of radioactive waste 
liquids from ion exchangers of nuclear plants in which solutions are 
added to the waste liquids which contain non-radioactive ions of the 
compounds whose corresponding radioactive components are to be 
removed. The invention states in which sequence the additions must 
be added. The following nuclides are precipitated: I, Ba, Sr, and 
heavy metals. 


WASTE DISPOSAL AND STORAGE 


REFER ALSO TO CITATION(S) 18107, 18127, 18131, 18139, 
18180, 18181, 20344, 20510, 20511, 20537, 20538 


18145 (AERE-M—2900) Granitic depository for radioactive 
waste - size, shape and depth V temperatures. Bourke, P.J.; Hodgkin- 
son, D.P. (UKAEA, Harwell. Atomic Energy Research Establish- 
ment). Mar 1977. 24p. Dep. NTIS (US Sales Only), PC A03/MF 
AOl. 

The maximum temperature rises above ambient to which 
blocks of vitrified waste will heat if disposed singly in large volumes 
of granite, are predicted to be 77°C and 770°C for blocks with 1kW 
and 10kW respectively of initial fission product heating. The mini- 
mum dimensions, if these maxima are not to be appreciably exceed- 
ed, are calculated for dispersed cubic, cuboidal and planar arrays of 
such blocks to accommodate a total of 7MW initial fission product 
heating and are found to lie in the range of 0.2 to 1.3 km. The 
minimum depth of depositories is found to be 500 m if the rise in 
surface temperatures is to be less than 0.3°C. 


18146 (CONF-781110—14) Control of environmental impact of 
low-level aqueous fuel reprocessing wastes by deep-well disposal. Tre- 
vorrow, L.E.; Steindler, M.J. (Argonne National Lab., IL (USA)). 
1978. Contract W-31-109-ENG-38. 33p. Dep. NTIS, PC A03/MF 
AOl. 

From 71. meeting of the AICHE; Miami, FL, USA (12 Nov 
1978). 

The following conclusions are made: (1) the technology and 
much experience for this disposal method are available; (2) large 
areas of the U.S. offer geological formations suitable for deep well 
disposal, but substantial effort may be required in the choice of a 
specific site; (3) although costs are substantial, they are small com- 
pared to associated environmental and energy benefits; (4) impacts 
on water consumers would be minimized through regulatory checks 
of siting, construction, and monitoring, and also through natural 
dilution and radioactive decay; (5) disposal wells must satisfy regula- 
tions, of recently-increased stringency, on siting, design, construc- 
tion, operation, monitoring, and decommissioning. 


18147 (COO—2689-10) R/V Endeavor cruise EN-024. Seabed 
Disposal Program: North Atlantic study area MPG-III 35°30'N 
61°00'W, June 30—July 11, 1978. Final report. Heath, G.R.; Laine, 
E.P. (Rhode Island Univ., Kingston (USA). Graduate School of 
Oceanography). Sep 1978. Contract EY-76-S-02-2689. 30p. Dep. 
NTIS, PC A03/MF AO1. 

Portions of document are illegible. 

During 7 days in the vicinity of 35°30'N, 61°00'W (Seabed 
Disposal Program mid-late, mid-gyre study area MPG-III) we car- 
ried out 1830 km of subbottom acoustic profiling and 2 camera 
lowerings, and took 7 standard piston cores, 3 large diameter piston 
cores, 9 large diameter gravity cores and 2 dredge hauls of surface 
sediment. Pore fluids were extracted from 3 gravity cores and 1 
piston core and on-board physical property measurements were 
made on 2 large diameter piston cores and | large diameter gravity 
core. These data and samples will be used to assess the lateral 
homogeneity and recent geologic history of the area, as well as to 
compare the sorption and physical barrier properties of the sedi- 
ments with deposits from the MPG I and II areas in the Pacific. 


18148 (HMI-B—241) Collection of results and methods on the 
leachability of solidified high level radioactive waste forms. Ty- 
mochowicz, S. (Hahn-Meitner-Institut fuer Kernforschung Berlin 
G.m.b.H. (Germany, F.R.)). Apr 1977. vp. Dep. NTIS (US Sales 
Only), PC AOS/MF AOl1. 

The literature was searched until early 1976. All data relevant 
to evaluate leachability are systematically ordered in tables. Figures 
are shown of the typical apparatus. 


18149 (KBS-TR—S0) Leaching experiments with highly radioac- 
tive French glasses at Studsvik. Blomqvist, G. 
(Kaernbraenslesaekerhet, Stockholm (Sweden)). Nov 1977. 35p. (In 
Swedish). Dep. NTIS (US Sales Only), PC A03/MF AOI. 

Glasses with incorporated highly active radioactive waste are 
now leached at Studsvik with solutions approximating subsurface 
water from crystalline rocks. Results at ambient temperature give 
leach rates somewhat higher than the values obtained by the French, 
but the values are still incomplete For Pu, the values obtained are 
about 4 x 10°? g cm~? day”! which is somewhat higher than the 
French values of approximately 2 2x 10°? g cm™*day~'. The tempera- 
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ture factor seems to be approximately 10 for Sr and Cs and very 
small for Pu. The active glasses contain approximately 20 % waste 
oxides compared to 9 % contracted for waste from Swedish reac- 
tors. 


18150 (KBS-TR—54-05) Ground water movements around a re- 
pository. Repository domain ground water flow analyses. Ratigan, 
J.L.; Burgess, A.S.; Skiba, E.L.; Charlwood, : 
(Kaernbraenslesaekerhet, Stockholm (Sweden)). Sep 1977. 127p. 
Dep. NTIS (US Sales Only), PC AO7/MF AOl1. 

The perturbations of the in situ hydraulic permeability caused 
by (a) stresses resulting from repository storage tunnel excavation 
and (b) the thermomechanical stresses resulting from the radiogenic 
heat have been evaluated. Changes in the permeability due to the 
temperature dependence of the viscosity have also been studied. It 
was found that the most significant perturbation in the hydraulic 
permeabilities was caused by the excavation of the storage tunnels. 
The results of a study of ground water inflow to the repository, with 
—— reference to the post-decommissioning period is presented. 

le objective was to determine the time for the repository to 
become backflooded (inflow period). For this study, the baseline 
layout has been used. This consists of rooms approximately 3.5 m 
diameter, about 1 km in length and spaced at 25 m center to center. 
The repository has been assumed to be located at a depth of 500 m 
below ground surface. As part of the field studies for KBS, measure- 
ments of inflow rates will be performed at Stripa Mine. It is expected 
that a regional ground water gradient of 2 . 10~° will exist which will 
cause the convection flows to be swept almost horizontally, indicat- 
ing that the most likely point of exit from the host rock is into a 
singular feature at depth and not up to the surface above the 
repository. 


18151 (KBS-TR—67) Measurements of galvanic corrosion of 
lead in contact with titanium and measurement of the corrosion 
potential of titanum during y-irradiation. Three —- —- 4 
rikson, S.;  Poturaj, S.;  Aasberg, Lew 
(Kaernbraenslesaekerhet, Stockholm (Sweden)). “a 1978. "Sap. as 
Swedish). Dep. NTIS (US Sales Only), PC A04/MF A0O1. 

Measurements of the redox potential on electrodes of plati- 
num and the corrosion potential on titanium in a simulated y- 
irradiated environment for disposal have verified that titanium re- 
mains passive in the pH interval established in a mixture of bentonite, 
quartz sand and water. The potential of titanium is not influenced by 
y-rays, whereas the platinum potential is lowered 100 mV at radi- 
ation. Redox potentials have been calculated for water containing 
low concentrations of hydrogen peroxide, which can be formed by 
radiolysis. The galvanic corrosion of lead in contact with titanium 
has been measured in water saturated with air at 80°C, with and 
without buffer material. The objective is to study the galvanic 
corrosion of the lead canister if lead is uncovered by local corrosion 
of the titanium canister. The investigation shows several factors of 
practical interest to reduce corrosion of lead: - the establishment of a 
protective surface layer in ground water containing carbonates; - a 
certain corrosion reduction effect of buffer materials; - effective 
cathodic polarization of titanium in the direction to lead; - reducing 
corrosion as a larger surface area of lead is uncovered. The oxygen 
content during the experiments was 8 ppm O:2 which is about 1 000 
times higher than the oxygen content in the final storage. An 
extrapolation to this low oxygen content shows that the rate for 
local corrosion of lead corresponds to 5 y m/year in the final 
storage. The thickness of lead is 10 cm. 


18152 (KBS-TR—69) Three-dimensional method for calculating 
the hydraulic gradient in porous and cracked media. Haeggblom, H. 
(Kaernbraenslesaekerhet, Stockholm (Sweden)). Jan 1978. 14p. Dep. 
NTIS (US Sales Only), PC A03/MF AO1. 

When the water flow due to hydraulic gradients is calculated 
in two dimensions it is found that outlets into the ground surface are 
always obtained close to the bottom of a valley. This is not a real 
physical situation, because the valley would then be replaced by a 
lake. The drainage of the valley is of course due to a gradient in the 
perpendicular direction. This is an important reason for making 
three-dimensional calculations. Another reason is the ability to make 
realistic calculations of the dilution of migrating nuclides in a three- 
dimensional model. The obstacle for such a model is its complexity 
which may lead to long running times for computer programs with 
purely numerical solution methods. Much benefit can, however, be 
obtained from existing analytical two-dimensional solutions. In this 
work it will be shown how such solutions can be used for synthesiz- 
ing three-dimensional solutions. It is expected that the method can be 
a base for a computer program with relatively short running times. 
The programming technique is also outlined. 


18153 (KBS-TR—79) Transport of oxidants and radionuclides 
through a clay barrier. Neretnieks, I. (Kaernbraenslesaekerhet, Stock- 
holm (Sweden)). Feb 1978. 3lp. Dep. NTIS (US Sales Only), PC 
A03/MF AOl1. 
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The mass transfer rate for oxidants to, and radionuclides from 
a capsule in a repository has been computed. The capsule which is 
0.75 m in diameter is surrounded by Montmorillonite clay. The hole 
is 1.5 m in diameter. For one capsule about 1220g copper will 
corrode due to oxygen corrosion in 10 000 years. If the vi issures in 
the rock nearest the hole are filled with clay, the corrosion will 
decrease significantly. This is valid for a case where the ground 
water is in equilibrium with oxygen of 0.2 bar pressure (normal air 
pressure). Measurements of the oxygen content in ground water at 
large depths show a more than 1 000 times smaller values. The 
transport rate will then be correspondingly smaller. Corrosion due to 
sulfate/sulfide corrosion may reach some 590 g in the same time if 
there is 10 mg/1 of the least abundant component. The radionuclides 
Sr, 87Cs, 71 Am and *°Am will decay totally in the clay barriers. 
240Py will be seriously hindered. The total dissolution of the uranium 
oxide in a capsule takes at least 1.8 million years. Nuclides with high 
solubilities decrease in about 2 000 years to half their original 
concentration. The sodium in the Montmorillonite clay in the fis- 
sures is exchanged for calcium in about 20 000 years. The exchange 
of the sodium in the clay in the hole takes millions of years. 


18154 (KBS-TR—80) Diffusion of nuclides of low solubility 
from a copper capsule after penetration through a hole in the capsule. 
Andersson, K.; Neretnieks, I. (Kaernbraenslesaekerhet, Stockholm 
(Sweden)). Mar 1978. l1lp. (In Swedish). Dep. NTIS (US Sales 
Only), PC A03/MF AOl1. 

Diffusion of nuclides of low solubility from a copper capsule 
after its penetration has been computed. It is assumed that by some 
mechanism the copper has corroded, leaving a hole equal to the 
inner diameter of the capsule. The uranium oxide is slowly dissolved 
and the nuclides diffuse out through the hole. The diffusivity of the 
uranium ions is taken to be 10~’® m?/s in the copper corrosion 
products as well as in the porous mass in the capsule (UOkz, zircaloy 
corrosion products, lead corrosion products). The dissolution of the 
uranium oxide matrix is governed by the solubility of UO and the 
distance it has to diffuse. The solubility is assumed to be very high - 
1070 g/m - which is the value obtained under oxidizing conditions 
and in a water with very high carbonate content (550 mg/)). Initially 
the transport rate of uranium is 2 g/year. It decreases rapidly as the 
uranium oxide is dissolved and as the diffusion distance increases. It 
will take 2.8 million years to dissolve and transport away a mass of 
uranium oxide in the two meters nearest the assumed hole in the 
capsule. If this hole has only 10 % of the inner area of the copper 
capsule the time increases to 7.1 million years. When 0.2 m of the 
uranium oxide nearest the hole have been dissolved, the dissolution 
rate is smaller than the transport from the repository. The rate of 
diffusion from the capsule may than become the rate determining 
step. 


18155 (KBS-TR—85) Calculation of creep deformation rates in a 
lead casing containing a glass body under the action of gravity. 
Samuelsson, A. (Kaernbraenslesaekerhet, Stockholm (Sweden)). Apr 
1978. 32p. (In Swedish). Dep. NTIS (US Sales Only), PC ‘403/MF 
AOl. 


Individual sections were processed for inclusion in the DOE 
Energy Data Base. (LK) 


18156 (KBS-TR—85) Change in the creep properties of a lead 
encasement due to a mechanical impact. Eklund, G. 
(Kaernbraenslesaekerhet, Stockholm (Sweden)). Apr 1978. Sp. (In 
Swedish). Dep. NTIS (US Sales Only), PC A02/MF AOl1. 

A big deformation with high deformation velocity will not 
give such a decrease of the grain size that the creep velocity will 
become abnormally high. Furthermore a large increase of the grain 
size will occur at the temperature which the canister will have when 
placed in the Final Repository. The increase of grain size is already 
considerable already after 70 hours. It is therefore possible to con- 
clude that a mechanical deformation of the lead encasement will not 
give any deterioration of the creep properties and that apprehensions 
expressed in this respect have no basis in reality. 


18157 (KBS-TR—92) Thermal expansion of granite rocks. Ste- 
phansson, O. (Kaernbraenslesaekerhet, Stockholm (Sweden)). Apr 
1978. 23p. (In Swedish). Dep. NTIS (US Sales Only), PC A03/MF 
AOl. 


The thermal expansion of rocks is strongly controlled by the 
thermal expansion of the minerals. The theoretical thermal expansion 
of the Stripa Granite is ground to be 21 . 10-®[°C]~' at 25°C and 38. 
10~® [deg C]~' at 400°C. The difference in expansion for the rock 
forming minerals causes micro cracking at heating. The expansion 
due to micro cracks is found to be of the same order as the mineral 
expansion. Most of the micro cracks will close at pressures of the 
order of 10 - 20 MPa. The thermal expansion of a rock mass 
including the effect of joints is determined in the pilot heater test in 
the Stripa Mine. 


18158 (KBS-TR—97) Colloid chemical aspects of the ‘confined 
bentonite concept’. Le Bell, J.C. (Kaernbraenslesaekerhet, Stock- 
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holm Pe Mar 1978. 68p. Dep. NTIS (US Sales Only), PC 
A05/MF A 

+ cae AE of the amount of particles released from a 
bentonite gel by light scattering and visual inspection show that 
while particles are released in distilled water, the gel will be coagu- 
lated if in contact with ground water and consequently the release of 
particles is negligibly small. Studies of sedimentation volumes by 
ultracentrifugation also clearly indicate that the bentonite in contact 
with ground water under the repository pressure will form a com- 
pletely stable coagulated gel. The swelling of confined bentonite was 
studied in an “artificial crack” of width 0.5 mm. The bentonite 
flowed readily into this crack and into the much narrower crack 
formed when the cell was broken. The swelling properties of the 
bentonite at the repository depth are discussed. It is argued that the 
gel, if sufficient volume is available, will swell spontaneously to a 
volume that is approximately 30 % larger than the initial one and 
then form a stable, coagulated gel containing 30-35 % water in 
equilibrium with the ground water. Investigations of the diffusion of 
colloidal matter (sodium lignosulfonate molecules of mean diameter 
6 nm) and calcium ions into a dilute bentonite gel show that colloidal 
matter very probably will have a negligible rate of diffusion while 
the calcium ions diffuse rapidly. This implies that the initial bentonite 
gel which is partially in its sodium form will be completely ex- 
changed to its calcium form when brought into contact with ground 
water which ensures that it will remain coagulated even in its 
swollen state. 


18159 (KBS-TR—98) Sorption of long-lived radionuclides in clay 
and rock. Part 2. Allard, B.; Kipatsi, H.; Torstenfelt, B. 
(Kaernbraenslesaekerhet, Stockholm (Sweden)). Apr 1978. 55p. (In 
Swedish). Dep. NTIS (US Sales Only), PC A04/MF AO1. 

Chemical equilibria of importance for the retention of radion- 
uclides in the ground have been discussed and equilibrium constants 
have been collected for reactions in the subsoil water. The sorption 
of the 14 elements previously investigated Sr, Zr, Tc, I, Cs, Ce, Nd, 
Eu, Ra, Th, U, Np, Pu and Am has been studied at long contact 
times with granite and bentonite/quartz mixture. The sorption of Cs, 
Sr, Am and Ag has been studied in pure bentonite as well as the 
sorption of Cs, Sr and Am on fresh and old rock surfaces (granite). 
Moreover, the sorption of Ni which is formed as an activation 
product has been studied on granite. Possible sorption mechanisms 
have been suggested. The Hl econ of the redox potential of the 
water on the formation of different species and changes in sorption 
due to changes in valence states have been discussed and demon- 
strated for U and Tc. The contents of organic complexing agents in 
subsoil water and their role in the nuclide migration have been 
discussed. Aspects have been given on the mechanisms of dissolution 
of UO: in burnt-out nuclear fuel. Using measured and calculated 
distribution coefficients for powdered rock and rock surfaces after 
long contact time and assuming reducing conditions the retention in 
the ground is discussed. 


18160 (KBS-TR—107) Corrosion resistance of titanium canisters 
lined with lead for final disposal of reprocessed and vitrified waste 
from nuclear reactors. (Kaernbraenslesaekerhet, Stockholm 
(Sweden)). May 1978. 80p. (In Swedish). Dep. NTIS (US Sales 
Only), PC A0S/MF A011. 

The nuclear Fuel Safety Project (KBS) has proposed that 
reprocessed and vitrified waste from nuclear reactors would be 
disposed of by enclosure in titanium canisters with 6 mm thick walls 
and a 100 mm thick lead lining. The canisters are to be placed in 
vertical drill-holes in rock, 500 m below ground, and embedded in a 
buffer of 80 - 90 % sand and 20 - 10 % bentonite. On estimation of 
the life of the titanium sheath a general corrosion rate of 0.25 u/year 
has been taken as a conservative value, which would lead to a life of 
at least ten thousand years. Pitting and crevice corrosion have been 
considered very unlikely at the foreseen temperatures and salt con- 
tents. Further the risk of delayed fracture, due to hydrogen up-take, 
is considered as small but cannot be completely excluded at the 
present state of knowledge. For this reason the titanium sheath 
cannot absolutely be guaranteed an appreciable lifetime. If the titan- 
ium sheath were penetrated due to mechanical damage or localized 
corrosion, the exposed lead could suffer localized attack. The corro- 
sion rate would then be determined by the supply of oxygen from 
the surrounding buffer to the canister surface. Conservative calcula- 
tions have shown that perforation of the 100 mm thick lead lining 
would take about 4 500 years. In any case the life of the lead lining 
was estimated to at least a thousand years. In total a titanium canister 
with a lead lining was estimated to have a life of at least thousands of 
years, and probably tens of thousands of years. The expert group 
was unanimous in its judgement with the exception of professor 
Goesta Wranglen, who has delivered a statement of his own. 


18161 (LBL—7073) Mechanical and thermal design consider- 
ations for radioactive waste repositories in hard rock, Parts I and II. 
Cook, N.G.W.; Witherspoon, P.A. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Oct 1978. Contract W-7405- 
ENG-48. 30p. (SAC—10). Dep. NTIS, PC A03/MF AOI. 
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Two papers discussing some of the fundamental consider- 
ations on the thermomechanical aspects of repository design are 
compiled. Individual abstracts were prepared for each. (JSR) 


18162 (LBL—7082-2/2) Theoretical temperature fields for the 
Stripa Heater Project. Chan, T.; Cook, N.G.W.; Tsang, C.F. (Cali- 
fornia Univ., Berkeley (USA). Lawrence Berkeley Lab.). be ted 1978. 
Contract W-7405-ENG-48. 221p. (SAC—09(Vol.2)). Dep. NTIS, 
A10/MF A0Ol. 

This volume is an appendix to Vol. 1, containing 59 figures on 
temperature rises. (DLC) 


18163 (PNL—2451) Waste isolation safety assessment program. 
Summary of FY-77 progress. Burkholder, H.C.; Greenborg, J.; Stott- 
lemyre, J.A.; Bradley, D.J.; Raymond, J.R.; Serne, R.J. (Battelle 
Pacific Northwest Labs., Richland, WA (USA)). Nov 1977. Con- 
tract EY-76-C-06-1830. 37p. Dep. NTIS, PC A03/MF AOI. 

Objective is to provide long-term safety information for the 
National Waste Terminal Storage Program. Work in FY 77 support- 
ed the development of the generic assessment method (release sce- 
nario analysis, release consequence analysis) and of the generic data 
base (waste form release rate data, radionuclide geochemical interac- 
tion data). (DLC) 


18164 (PNL-SA—6957) Waste Isolation Safety Assessment Pro- 
gram. Task 4: contractor information meeting proceedings. (Battelle 
Pacific Northwest Labs., Richland, WA (USA)). 1977. Contract EY- 
76-C-03-1830. 606p. (CONF-7709157—). Dep. NTIS, PC A99/MF 
AOl. 

From Contractor information meeting; Seattle, WA, USA (20 
Sep 1977). 

The predominant topic is radionuclide migration and absorp- 
tion-desorption from a deep geological repository. Research pro- 
grams and the development of experimental methods are described. 
Separate abstracts were prepared for the 15 technical reports which 
are included in full; there are also discussions of guest lectures, 
informal presentations, discussions, and a summary of the meeting. 


(DLC) 


18165 (PNL-SA—6957, pp 6-43) Overview of the Office of 
Waste Isolation’s technical support projects to support the design, 
construction, and licensing of a deep geological repository for nuclear 
waste. Dole, L.R. (Union Carbide Corp., Oak Ridge, TN). 1977. 

From Symposium on power plant heat rejection; Washington, 
DC, USA (12 Sep 1977). 


Twenty-nine viewographs outline goals for deep geological 
disposal, schedule for repository No. 1, technical support projects, 
and quality assurance requirements. 


18166 (PNL-SA—6957, pp 44-56) Overview of PNL’s Waste 
Isolation Safety Assessment Program (WISAP). Burkholder, H.C. 
1977. 

From Contractor information meeting; Seattle, WA, USA (20 
Sep 1977). 


The major objectives of the PNL Waste Isolation Safety 
Assessment Program (WISAP) were described. In FY 77, WISAP 
was divided into six specific but interrelated tasks. Conceptually the 
interrelations and final products from each task are shown. Major 
activities within each task are described. 8 figs. 


18167 (PNL-SA—6957, pp 57-87) Overview of Task 4 nuclide 
transport data. Serne, R.J. 1977. 

From Contractor information meeting; Seattle, WA, USA (20 
Sep 1977). 


A multi-year program plan is presented to collect the neces- 
sary data on nuclide sorption-desorption interactions with geologic 
media. Detailed activities which need to be performed in each of the 
six subtasks are described. The general areas in which each subcon- 
tractor performed work in FY 77 were presented in the overview. 
Detailed technical discussions of each subcontractor’s work will be 
presented in ensuing presentations. 


18168 (SAND—78-1596(Vol.1)) Geological characterization 
report, Waste Isolation Pilot Plant (WIPP) site, Southeastern New 
Mexico. Powers, D.W.; Lambert, S.J.; Shaffer, S.E.; Hill, L.R.; 
Weart, W.D. (eds.). (Sandia Labs., Albuquerque, NM (USA)). Au 
py Contract EY-76-C-04-0789. 469p. Dep. NTIS, PC A20/M 


Geotechnical information is presented relevant to the WIPP 
site in the Delaware Basin in SE New Mexico. This volume covers 
regional geology, site geology, and seismology. (DLC) 


18169 (SAND—78-1596(Vol.2)) Geological characterization 
report: Waste Isolation Pilot Plant (WIPP) site, southeastern New 
Mexico. Powers, D.W.; Lambert, S.J.; Shaffer, S.E.; Hill, L.R.; 
Weart, W.D. (eds.). (Sandia Labs., Albuquerque, NM (USA)). Aug 
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1978. Contract EY-76-C-04-0789. 755p. Dep. NTIS, PC A99/MF 
AOl. 


This volume covers hydrology, geochemistry, resources, spe- 
cial studies of WIPP repository rocks, and continuing studies. 
(DLC) 


18170 (SSI—1978-021) Reprocessing of spent nuclear fuel from 
the Ringhals 3 reactor and final disposal of high-level radioactive 
waste. (Answer from the National Institute of Radiation Protection 
according to the Conditions Act). (Statens Straalskyddsinstitut, Stock- 
holm (Sweden)). May 1978. 79p. (In Swedish). Dep. NTIS (US Sales 
Only), PC AOS/MF AOl. 

The Institute considers the method of the KBS-project for 
processing and disposing of the reprocessed, vitrified radioactive 
waste and how it conforms to the stipulations of the Conditions Act, 
i.e., ‘completely safe’. This approval has some reservations however, 
since the institute considers itself not competent to comment on the 
problems of geology or corrosion and whether a satisfactory con- 
tract for reprocessing has been obtained. 


18171 (UCID—17887) Additional media studies for site suitabil- 
ity criteria. Donich, T.R.; Kaufman, A.M.; Sauter, G.D.; Steinborn, 
T.L.; Towse, D.F. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 11 Aug 1978. Contract W-7405-ENG-48. 18p. 
Dep. NTIS, PC A02/MF AO1. 

Site suitability studies have been made previously at LLL on 
bedded salt and shale. In the present study domed salt, basalt, and 
crystalline rock are compared with bedded salt and shale and with 
each other as possible repositories. The level of effort required to 
develop models for these media that are similar in quality to those 
available for bedded salt and shale is evaluated. The effort necessary 
to develop data bases on the physical and chemical properties 
comparable to that available for bedded salt and shale is also 
estimated. Each medium is evaluated as a suitable repository envi- 
ronment. The funding necessary for model and data base develop- 
ment is estimated. (JSR) 


18172 (USGS—1543-1) Geology and lithologic log for drill hole 
UE17a, Nevada Test Site. Hodson, J.N.; Hoover, D.L. (comps.). 
(Geological Survey, Denver, CO (USA)). Dec 1978. Contract EW- 
78-A-08-1543. 21p. Dep. NTIS, PC A02/MF AO1. 

The UElI7a vertical exploratory drill hole is located at 
Nevada State coordinates N. 257,902.89 m and E. 196,897.91 m (N. 
846,138.12; E. 645,990.55 ft) at an altitude of 1,431.48 m (4,696.48 ft). 
It is one of a series of holes drilled to evaluate the suitability of unit J 
of the Eleana Formation as a medium for nuclear waste storage. 
Total depth of the drill hole is 370 m (1,214 ft). The hole penetrated 
22.3 m (73 ft) of alluvium of Quaternary age, 144.2 m (473 ft) of 
Tippipah Limestone of Early Pennsylvanian to Early Permian age, 
and 203.6 m (668 ft) of argillite with interbedded quartzite of unit J 
of the Eleana Formation of Mississippian age. 


18173 (Y/OWI/TM—43/6) Office of Waste Isolation, progress 
report, March 1978. Rhines, R.C. (Union Carbide Corp., Oak Ridge, 
TN (USA). Office of Waste Isolation). 26 Apr 1978. Contract W- 
7405-ENG-26. 77p. Dep. NTIS, PC AO5/MF AO1. 

Installation drilling by RE/SPEC on all three sites at Avery 
Island was completed, and the last shipment of equipment from Oak 
Ridge was received and lowered into the mine. The radioactive 
Waste Transportation/Logistics Systems Analysis and Program 
Plan, ORNL-5362, was issued, representing a comprehensive plan 
for developing a viable waste transportation system by 1985. DOE 
approved a subcontract with Bechtel Corporation to perform an 
overall systems analysis of spent fuel disposal, and work was begun. 
Reports are made on: technical projects, facility projects, planning 
and analysis, and regulatory affairs. (DLC) 


18174 Nuclear waste disposal: radiological protection aspects. 
Hill, M.; Grimwood, P. (National Radiological Protection Board, 
Harwell (UK)). New Sci.; 78: No. 1102, 375-377(11 May 1978). 

The results of a study on the potential radiological consequen- 
cies of the geological disposal of vitrified high level waste which 
have recently been published (Preliminary Assessment of the Radio- 
logical Protection Aspects of Disposal of High Level Waste in 
Geologic Formations. Hill M.D. and Grimwood P.D. NRPB-R69 
1978 (H.M.S.O.)) are discussed. The four main barriers which can 
prevent the return, or influence the rate of return, of radioactivity to 
man’s environment from a waste repository are considered. The 
radionuclides which the study suggests would give rise to the 
highest doses and the predicted peak individual doses which would 
arise from these nuclides are quoted. The study indicates areas in 
which major uncertainties exist including; prediction of geological 
events which might lead to a failure of geological containment; 
events and processes due to the presence of the repository itself 
which could lead to loss of its integrity; the behavior of vitrified 
waste under expected disposal conditions; and rates of migration of 
radionuclides with ground water. The results of the preliminary 
study suggest that there is no reason to rule out geological disposal, 
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but there is considerable work to be carried out before a decision can 
be taken on the acceptability of this disposal option. 


18175 On-site low-level radwaste management alternatives. Mar- 
tinett, R. (NUS Corp., Rockville, MD); Stouky, R.J.; Garrett, P.M. 
Trans. Am. Nucl. Soc.; 30: 675(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18176 Problems associated with long-term storage and disposal of 
radionuclides in geological formations. O’Kelley, G.D. (Oak Ridge 
National Lab., TN). Trans. Am. Nucl. Soc.; 30: 133(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18177 High-level defense waste and spent-fuel characterization 
for geologic waste repositories. Sutherland, S.H.; Allen, G.C. Jr. 
(Sandis Labs., Albuquerque, NM). Trans. Am. Nucl. Soc.; 30: 283- 
284(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18178 Engineering study for an equipment system for retrieval/ 
handling of buried transuranic waste. McKinney, J.D. (EG and G 
Idaho, Inc., Idaho Falls, ID); Hopper, J.E. Trans. Am. Nucl. Soc.; 30: 
290-292(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18179 Radioactivity in stored coal ash and in nuclear power 
waste. Pigford, T.H. (Univ. of California, Berkeley). Trans. Am. 
Nucl. Soc.; 30: 293-294(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 18064, 18146, 18164, 20314, 
20335, 20336, 20337, 20338, 20341, 20342, 20343 


18180 (PNL-SA—6957, pp 189-193) Theoretical and experimen- 
tal evaluation of waste transport in selected rocks. Apps, J.A.; 
Benson, L.V.; Lucas, J.; Mathur, A.K.; Tsao, L. (Univ. of California, 
Berkeley). 1977. 

From Contractor information meeting; Seattle, WA, USA (20 
Sep 1977). 


During fiscal year 1977, the following subtasks were per- 
formed: 1. Thermodynamic data were tabulated for those aqueous 
complexes and solid phases of plutonium, neptunium, americium, and 
curium likely to form in the natural environment. 2. Eh-pH diagrams 
were computed and drafted for plutonium, neptunium, americium 
and curium at 25°C and one atmosphere. 3. The literature on 
distribution coefficients of plutonium, neptunium, americium, and 
curium was reviewed. 4. Preliminary considerations were deter- 
mined for an experimental method of measuring radionuclide trans- 
port in water-saturated rocks. 5. The transport mechanisms of ra- 
dionuclides in water-saturated rocks were reviewed. 6. A computer 
simulation was attempted of mass transfer involving actinides in 
water-saturated rocks. Progress in each task is reported. Subtasks 1, 
2, 3, and 4 are complete. Progress made in subtask 5 is an initial 
theoretical survey to define the conditions needed to characterize 
the transport of radionuclides in rocks. 


18181 (PNL-SA—6957, pp 309-342) Transport properties of nu- 
clear wastes in geologic media. Seitz, M.G.; Rickert, P.; Fried, S.; 
Friedman, A.M.; Steindler, M. (Argonne National Lab., IL). 1977. 

From Contractor information meeting; Seattle, WA, USA (20 
Sep 1977). 


Laboratory experiments were performed with Cs, Pu, Np, 
and Am to examine the migratory characteristics of long-lived 
radionuclides that could be mobilized by groundwaters infiltrating a 
nuclear waste repository and the surrounding geologic body. In 
column infiltration experiments, the positions of peak concentrations 
of Cs in chalk or shale columns, Pu and Am in limestone, sandstone, 
or tuff and neptunium in a limestone column did not move when the 
columns were infiltrated with water. However, fractions of all of the 
nuclides were seen downstream from the peaks, indicating a large 
dispersion in the relative migration rates of the trace elements in the 
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lithic materials studied. Static absorption experiments showed that 
plutonium and americium are strongly absorbed from solution by 
common rocks and that their migration relative to groundwater flow 
is thereby retarded. Reaction rates of these dissolved elements with 
rocks were found to vary considerably in different rock-element 
systems. Following a sorption step in batch experiments with granu- 
lated basalt and Am bearing water, Pu and Am were desorbed from 
rock and repartitioned between rock and solution to an extent 
comparable to their distribution during absorption. In contrast, when 
tablets of various rocks were allowed to dry between absorption and 
desorption tests, Pu and Am were not generally desorbed from the 
tablets.In batch experiments with Pu and Am-bearing water and 
granulated basalt of several different particle sizes, the partitioning 
of Am and Pu did not correlate with the calculated area of the 
fracture surfaces nor did the partitioning remain constant (as did the 
measured surface area). Partitioning is concluded to be a bulk 
phenomenon with complete penetration of 30 to 40 mesh and smaller 
particles. 9 tables, 4 figs. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 18102, 18108, 18109, 18110, 
18111, 18120, 18122, 18163, 18174, 18179, 20450, 20463 


18182 (NUREG/CR—0414) In vitro dissolution of uranium 
product samples from four uranium mills. Eidson, A.F.; Mewhinney, 
J.A. (Lovelace Foundation for Medical Education and Research, 
Albuquerque, NM (USA). Inhalation Toxicology Research Inst.). 
Sep 1978. 23p. (LF—59). Dep. NTIS, PC A02/MF AO1. 

The study was conducted to determine the rate of dissolution 
of uranium product (yellowcake) obtained from four uranium ore 
processing mills. Thirty day dissolution experiments were conducted 
in vitro using two solvents: a simulant of an ultrafiltrate of blood 
serum (SUF) containing diethylenetriaminepentaacetic acid (DTPA) 
and 0.1M HCl. Dissolution data are expressed as graphs of the 
logarithm of the percentage initial U undissolved vs time in hours 
and fitted to a negative exponential equation. The samples were 
characterized using x-ray powder diffraction and infrared spectros- 
copic techniques. All samples were mixtures of (NH,)2U2O; (ammo- 
nium diuranate) and a-U3Os. The combined results show that 
(NH,4)2U20; dissolved much more rapidly in either solvent than does 
a-U3Os. Dissolution half times in SUF containing DTPA were: 
(NH,)2U20; = 10 hr, a-UsOs = 10‘ hr. The percentage of total 
material present as the more soluble (NH,4)2U20; form was shown to 
vary from 99.4% to 51%. The results indicate that caution must be 
exercised in the interpretation of bioassay results of workers from 
different U mills since the highly variable chemical composition of 
yellowcake may result in widely variable in vivo solubility and 
excretion. 


REGULATIONS 
REFER ALSO TO CITATION(S) 19369 


ACCOUNTABILITY AND SAFEGUARDS 
REFER ALSO TO CITATION(S) 18092, 18094, 19157, 21145 


18183 (CONF-781007—12) Calorimetric systems designed for 
in-field nondestructive assay of plutonium-bearing materials. Roche, 
C.T.; Perry, R.B.; Lewis, R.N.; Jung, E.A.; Haumann, J.R. (Ar- 
gonne National Lab., IL (USA)). i978 ‘Contract W-31-109-ENG-38. 
18p. Dep. NTIS, PC "A02/MF AOI. 

From IAEA symposium on nuclear material safeguards; 
Vienna, Austria (2 Oct 1978). 

Conventional calorimetric design measures the temperature 
rise of a plutonium-containing sample chamber in contact with a 
large water-bath heat sink. This design lacks the mobility needed by 
inspection personnel. The Argonne National Laboratory air-cham- 
ber isothermal calorimeters are low-thermal capacitance devices 
which eliminate the need for large, constant-temperature heat sinks. 
A bulk calorimeter designed to measure sealed containers holding up 
to 3 kg Pu, and a small-sample calorimeter designed to measure 
mixed-oxide fuel pellets and powders are discussed. The operational 
characteristics of these instruments are described, and the results of 
sample assays are presented. (2 figs., 2 tables) 


18184 (CONF-781007—13) Autoradiographic inventory methods. 
Brumbach, S.B.; Perry, R.B. (Argonne National Lab., IL (USA)). 
1978. Contract W-31-109-ENG-38. 25p. Dep. NTIS, PC A02/MF 
AOl. 


From IAEA symposium on nuclear material safeguards; 
Vienna, Austria (2 Oct 1978). 
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Described are ee techniques which can verify 
the number and SNM content of plutonium- and uranium-containing 
fuel elements. These techniques are applied to fast critical assembly 
fuel and to low-enriched uranium in LWR fuel assemblies. Autora- 
diographic images are formed by the spontaneously emitted X and 
gamma rays from the fuel elements striking X-ray film in contact 
with the fuel elements or their containers. Autoradiography allows a 
large number of items to be examined in a minimum inspection time 
and with minimum facility impact. Results are presented for fast 
critical assembly fuel in a variety of storage modes as well as in fast 
critical assemblies themselves. Results are also presented for low- 
enriched uranium rods in unirradiated LWR fuel assemblies. In all 
cases, missing fuel elements or substitution of elements containing 
inert material or depleted uranium were detected. (6 figs.) 


18185 (Juel—1472) VACOSS: Variable Coding Seal System for 
nuclear material control. Kennepohl, K.; Stein, G. (Kernforschung- 
sanlage Juelich G.m.b.H. (Germany, F.R.). Zentrallabor fuer Elek- 
tronik). Dec 1977. 32p. Dep. NTIS (US Sales Only), PC A03/MF 
A0l. 


VACOSS - Variable Coding Seal System - is intended to seal: 
rooms and containers with nuclear material, nuclear instrumentation 
and equipment of the operator, instrumentation and equipment at the 
supervisory authority. It is easy to handle, reusable, transportable 
and consists of three components: 1. Seal. The light guide in fiber 
optics with infrared light emitter and receiver serves as lead. The 
statistical treatment of coded data given in the seal via adapter box 
guarantees an extremely high degree of access reliability. It is 
possible to store the data of two undue seal openings together with 
data concerning time and duration of the opening. 2. The adapter 
box can be used for input or input and output of data indicating the 
seal integrity. 3. The simulation program is located in the computing 
center of the supervisory authority and permits to determine date 
and time of opening by decoding the seal memory data. 


18186 (LA—7315) Concepts for inventory verification in critical 
facilities. Cobb, D.D.; Sapir, J.L.; Kern, E.A.; Dietz, R.J. (Los 
Alamos Scientific Lab., NM (USA)). Dec 1978. Contract W-7405- 
ENG-36. 94p. Dep. NTIS, PC A05/MF AO1. 

Materials measurement and inventory verification concepts 
for safeguarding large critical facilities are presented. Inspection 
strategies and methods for applying international safeguards to such 
facilities are proposed. The conceptual approach to routine inven- 
tory verification includes frequent visits to the facility by one 
inspector, and the use of seals and nondestructive assay (NDA) 
measurements to verify the » seve of the inventory maintained in 
vault storage. Periodic verification of the reactor inventory is ac- 
complished by sampling and NDA measurement of in-core fuel 
elements combined with measurements of integral reactivity and 
related reactor parameters that are sensitive to the total fissile 
inventory. A combination of statistical sampling and NDA verifica- 
tion with measurements of reactor parameters is more effective than 
either technique used by itself. Special procedures for assessment and 
verification for abnormal safeguards conditions are also considered. 
When the inspection strategies and inventory verification methods 
are combined with strict containment and surveillance methods, they 
provide a high degree of assurance that any clandestine attempt to 
divert a significant quantity of fissile material from a critical facility 
inventory will be detected. Field testing of specific hardware sys- 
tems and procedures to determine their sensitivity, reliability, and 
operational acceptability is recommended. 50 figures, 21 tables. 


18187 (LA—7372) Critical review of analytical techniques for 
safeguarding the thorium-uranium fuel cycle. Hakkila, E.A. (Los 
Alamos Scientific Lab., NM (USA)). Oct 1978. Contract W-7405- 
ENG-36. 89p. Dep. NTIS, PC A05/MF AO1. 

Conventional analytical methods applicable to the determina- 
tion of thorium, uranium, and plutonium in feed, product, and waste 
streams from reprocessing thorium-based nuclear reactor fuels are 
reviewed. Separations methods of interest for these analyses are 
discussed. Recommendations concerning the applicability of various 
techniques to reprocessing samples are included. 15 tables, 218 
references. 


18188 (NBL—29Q{Vol.1)) Safeguards Analytical Laboratory 
Evaluation (SALE) 1977 annual report. Bingham, C.D. (Department 
of Energy, Argonne, IL (USA). New Brunswick Lab.). May 1978. 
156p. Dep. NTIS, PC A08/MF AO1. ‘ 

The Safeguards Analytical Laboratory Evaluation (SALE) 
Program and its role in domestic and international measurement 
control of nuclear materials is presented for review. Operational 
aspects of the Program, including all data generated since 1974, are 
discussed and evaluated. 13 tables. 


18189 (NBL—290(Vol.2)) Safeguards Analytical Laboratory 
Evaluation (SALE) 1977 annual report. Bingham, C.D. (Department 
of Energy, Argonne, IL (USA). New Brunswick Lab.). Apr 1978. 
487p. Dep. NTIS, PC A21/MF AOI. 
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Graphs and tables are provided to help visualize the conclu- 
sions in the narrative. The data presented are the monthly means and 
ranges from Janury 1974 to November 1977. The material and 
method codes used in Volume II are consistent with those given in 
the main report, Volume I. 


18190 (NUREG/CR—0296) Safeguards Automated Facility 
Evaluation (SAFE) methodology. Chapman, L.D.; Grady, L.M.; Ben- 
nett, H.A.; Sasser, D.W.; Engi, D. (Sandia Labs., Albuquerque, NM 
(USA)). Aug 1978. Contract EY-76-C-04-0789. 17p. (SAND—78- 
0378). Dep. NTIS, PC A02/MF AO1. 

An automated approach to facility safeguards effectiveness 
evaluation has been developed. This automated process, called Safe- 
guards Automated Facility Evaluation (SAFE), consists of a collec- 
tion of a continuous stream of operational modules for facility 
characterization, the selection of critical paths, and the evaluation of 
safeguards effectiveness along these paths. The technique has been 
implemented on an interactive computer time-sharing system and 
makes use of computer graphics for the processing and presentation 
of information. Using this technique, a comprehensive evaluation of 
a safeguards system can be provided by systematically varying the 
parameters that characterize the physical protection components of a 
facility to reflect the perceived adversary attributes and strategy, 
environmental conditions, and site operational conditions. The 
SAFE procedure has broad applications in the nuclear facility 
safeguards field as well as in the security field in general. Any fixed 
facility containing valuable materials or components to be protected 
from theft or sabotage could be analyzed using this same automated 
evaluation technique. 


18191 (PB—280332) Report of the Material Control and Materi- 
al Accounting Task Force. Executive summary. Final report. Crane, 
F.L.; Altman, W.D.; Brown, W.B.; Dube, R.J.; Hockert, J.W. (Nu- 
clear Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Material Safety and Safeguards). Mar 1978. 13p. 
(NUREG—0450). NTIS PC A02/MF AOl1. 

The Material Control and Material Accounting Task Force 
defined the roles, objectives, and goals of material control and 
material accounting within the domestic Safeguards Program for 
licensed strategic special nuclear material (SSNM). The Task Force 
then assessed current regulations and practices vis a vis the proposed 
goals. Based on that assessment, the Task Force developed a pro- 
posed program for the future. In addition to the Executive Sum- 
mary, the report consists of four volumes. Volume I is a more 
detailed summary of the report; Volume II contains four chapters, 
which establish the structure for the Task Force analysis, define 
specific goals, and assess the current program; Volume III presents a 
program for the future including regulatory upgrades, NRC pro- 
gram actions, and specific recommendations for certain key issues 
associated with material control and material accounting. Volume 
IV consists of five appendices that address selected topics in detail. 


18192 (PB—281199) Safeguarding a domestic mixed oxide indus- 
try against a hypothetical subnational threat. Technical report. (Nucle- 
ar Regulatory Commission, Washington, DC (USA). Office of Nu- 
clear Material Safety and Safeguards). May 1978. 317p. (NUREG— 
0414). NTIS PC Al4/MF AOl1. 

Topics discussed are: safeguards considerations for the MOX 
fuel industry; approaches to safeguards; reference safeguards 
system;alternative safeguards options; and societal impacts. 


18193 (PB—282169) Considerations for sampling nuclear materi- 
als for SNM accounting measurements. Special nuclear material ac- 
countability report. Brouns, R.J.; Roberts, F.P.; Upson, U.L. (Bat- 
telle Pacific Northwest Labs., Richland, WA (USA)). May 1978. 
Contract ERDA-EY-76-C-06-1830. 43p. NTIS PC A03/MF AOl. 

This report presents principles and guidelines for sampling 
nuclear materials to measure chemical and isotopic content of the 
material. Development of sampling plans and procedures that main- 
tain the random and systematic errors of sampling within acceptable 
limits for SNM(Special Nuclear Materials) accounting purposes are 
emphasized. 


18194 (SAND—78-1242) Electronic Self-Monitoring Seal. 
Campbell, J.W. (Sandia Labs., Albuquerque, NM (USA)). 1978. 
Contract EX-76-C-04-0789. 12p. Dep. NTIS, PC A0O2/MF AOl. 
The Electronic Self-Monitoring Seal is a new type of security 
seal which distributes its identity information through time. The 
identity information is a function of the individual seal, time and seal 
integrity. A description of this seal and its characteristics are present- 
ed. Also described are the use cycle for the seal and the support 
equipment for programming and verifying the seal. 
18195 (UCRL—50025-78-1, pp 20-24) FM CATV provides intru- 
sion protection. 10 Jul 1978. 


In Electronics Engineering Department quarterly report No. 
1, 1978. 
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A FM cable television (CATV) intrusion protection system 
was designed and fielded for remote sites that house sensitive nuclear 
material. These sites are spread over a wide area; the farthest one is 
more than 25,000 ft from the observation post. 6 figures. 


18196 Chemical aspects of alternative fuel cycles. Hyder, M.L. 
(Savannah River Lab., Aiken, SC). Trans. Am. Nucl. Soc.; 30: 
132(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18197 Technical implementation of safeguards in the nuclear fuel 
cycle. Keepin, G.R. (Los Alamos Scientific Lab., NM). Trans. Am. 
Nucl. Soc.; 30: 136(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18198 Safeguards considerations for alternative nuclear fuel 
cycles. Higinbotham, W.A.; Weinstock, E.V. (Brookhaven National 
Lab., Upton, NY). Trans. Am. Nucl. Soc.; 30: 136(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18199 Evaluation of thermography for use in plutonium safe- 
guards. Brumbach, S.B.; Roche, C.T.; Perry, R.B. (Argonne Nation- 
al Lab., IL). Trans. Am. Nucl. Soc.; 30: 136-137(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18200 Operational aspects of the New Brunswick Laboratory's 
Plutonium Analytical Chemistry Facility. Jierree, C.C. (New Bruns- 
wick Lab., Argonne, IL). Trans. Am. Nucl. Soc.; 30: 138-139(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18201 In-line evaluation of nondestructive assay instruments for 
plutonium—uranium analyses. Bowersox, D.F.; Walton, R.B.; Enss- 
lin, N.; Parker, J.L.; Spirio, C.A.; Tape, J.W.; Speir, L.G.; 
Maraman,W.J. (Los Alamos Scientific Lab., NM). Trans. Am. Nucl. 
Soc.; 30: 271(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18202 On-line radiation monitoring program at a nuclear fuel 
reprocessing plant. Hofstetter, K.J.; Strouble, W.B. Jr.; Henderson, 
B.C.; Huff, G.A. (Allied General Nuclear Services, Barnwell, SC). 
Trans. Am. Nucl. Soc.; 30: 272(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18203 Intrinsic spiking with beta emitters during fuel reprocess- 
ing. Lukens, H.R.; Lurie, N.A. (IRT Corp., San Diego, CA). Trans. 
Am. Nucl. Soc.; 30: 272-273(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18204 Safeguards systems alternatives for MOX fuel fabrication. 
Bastin, J.J.; Jump, M.J. (Westinghouse Electric Corp., Pittsburgh, 
PA). Trans. Am. Nucl. Soc.; 30: 295(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18205 Perimeter monitors as a supplement to materials account- 
ing. Gozani, T. (Science Applications, Inc., Palo Alto, CA); Ze- 
broski, E. Trans. Am. Nucl. Soc.; 30: 295(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18206 Progress on integrated safeguards assessment. Chambers, 
W.H. (Los Alamos Scientific Lab., NM). Trans. Am. Nucl. Soc.; 30: 
295-296(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18207 Development of an advanced safeguards system as a prolif- 
eration deterrent. Ayers, A.L.; Barnes, L.D. (Allied General Nuclear 
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Services, Barnwell, SC). Trans. Am. Nucl. Soc.; 30: 296-297(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18208 Proliferation risk assessment of alternative nuclear energy 
system strategies. Albert, T.E. (Science Applications Inc., La Jolla, 
CA); Williams, R.F. Trans. Am. Nucl. Soc.; 30: 297-298(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18209 Investigation of isotopically denatured plutonium. De 
Volpi, A. Trans. Am. Nucl. Soc.; 30: 298-299(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18210 U.S. Technical assistance to IAEA safeguards. Bartels, 
W.C. (U.S. Dept. of Energy, Washington, DC). Trans. Am. Nucl. 
Soc.; 30: 347-348(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18211 U.S. development of NDA instruments for IAEA. Hatcher, 
C.R. (Los Alamos Scientific Lab., NM). Trans. Am. Nucl. Soc.; 30: 
348-349(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18212 Safeguarding fast critical facilities. Cobb, D.D.; Sapir, 
J.L.; Kern, E.A. (Los Alamos Scientific Lab., NM). Trans. Am. 
Nucl. Soc.; 30: 350-351(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18213 Integrated US/IAEA safeguards exercise at a low-enriched 
uranium fuel fabrication facility. Bieber, A.M. Jr. (Brookhaven Na- 
tional Lab., Upton, NY). Trans. Am. Nucl. Soc.; 30: 352(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18214 Containment and surveillance techniques for the IAEA. 
Ney, J.F. (Sandia Labs., Albuquerque, NM). Trans. Am. Nucl. Soc.; 
30: 352-353(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18215 System for characterization of objects, particularly of nu- 
clear reactor fuel elements. Crutzen, S.; Warnery, M.; Faure, J. (to 
Commission of the European Communities, Brussels (Belgium)). 
German(FRG) Patent 1,935,686/B/. 17 Nov 1977. lp. (In German). 

In order to be able to unmistakably identify fissionable materi- 
als of single fuel elements within the framework of monitoring, it is 
suggested to make impurity inclusions in defined regions consisting 
of materials which can be easily recognized by an ultrasonic sensor 
device. These ‘sealing samples’ enable perfect identification and are 
safe against falsification. 


ADMINISTRATIVE AND REGULATORY 


18216 (DOE/DP—001-3) Semi-annual report on strategic spe- 
cial nuclear material inventory differences. (Department of Energy, 
Washington, DC (USA). Office of Safeguards and Security). Jan 
1979. 25p. Dep. NTIS, PC A02/MF AOl1. 

This report provides and explains the generally small differ- 
ences between the amounts of nuclear materials charged to DOE 
facilities and the amounts that could be physically inventoried. This 
report covers data for the period from October 1, 1977, through 
March 31, 1978, and includes accounting corrections for data from 
earlier periods. The data and explanations, together with the absence 
of physical indications of any theft attempt, support a finding that 
during this period no theft or diversion of a significant amount of 
strategic special nuclear material has occurred. 


BY-PRODUCTS 


REFER ALSO TO CITATION(S) 18237 
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ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


PHYSICAL ISOTOPE SEPARATION 


HEAVY WATER PRODUCTION 


18217 (UCID—17736-78-3) ete oe of advanced concepts 
for improved heavy water production techno! progress 
report, July 1—September 30, 1978. Aldridge, FT; Herman, LP.; 
Marling, J.B.; Wood, L.L. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Oct 1978. Contract W-7405-ENG-48. 
24p. Dep. NTIS, PC A02/MF AO1. 

Three significantly different advanced heavy water produc- 
tion processes continued under active investigation during the re- 
porting period. For the process based on infrared multiple-photon 
dissociation both the yield and the single-step deuterium enrichment 
factor were measured as a function of peak energy fluence for IR 
dissociation of Freon 123. The single-step deuterium enrichment 
factor was found to increase as a very steep function of decreasing 
peak dissociating-pulse energy fluence, attaining a value of 1400 at 
10 joules/cm?. Similarly, the deuterium-bearing product yield in- 
creases rapidly with energy fluence, attaining the value 0.4 at 10 
joules/cm% saturation occurs at about 1.0 (100% yield) above 15 
joules/cm*. These results demonstrate that high single-step deuter- 
ium enrichment and high yield can be obtained simultaneously in a 
heavy water production process utilizing Freon 123. No room 
temperature laser-induced reaction has been observed in the process 
based on vibrationally enhanced deuterium halide addition into 
olefins. For the process based on intermetallic hydride chromato- 
graphy, an order-of-magnitude increase in column size and optimum 
hydrogen flow rate was achieved while maintaining the same single- 
pass deuterium enrichment factor. A several-hundred-milligram 
sample of 3-fold enriched heavy water was prepared. 


18218 (UCRL—81087) Photochemical deuterium separation: 
problems and prospects. Marling, J.B.; Herman, I.P. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Sep 1978. 
Contract W-7405-ENG-48. 18p. (CONF-780958—4). Dep. NTIS, 
PC A02/MF AOI. 

From 10. electro optics laser conference; Boston, MA, USA 
(19 Sep 1978). 

Photochemical separation of deuterium is examined to deter- 
mine if either an ultraviolet or an infrared laser-based technology 
offers greater promise for development into an industrially viable 
heavy water production process. The three systems to be discussed 
are multiple-photon dissociation of organic molecules by pulsed CO2 
laser; CO or COs» laser-induced bimolecular reactions; and single- 
photon induced molecular dissociation by ultraviolet laser. Multiple- 
photon dissociation by COz laser is attractive, since it utilizes an 
already developed high-power and efficient laser technology. Fur- 
thermore, single-step deuterium enrichment factors exceeding 1000- 
fold have been observed in the CF; = CFD photo-product from 
multiple-photon dissociation of dichlorotrifluoroethane, satisfying 
the high isotopic selectivity for economically viable photochemical 
deuterium separation. Its major drawback at present is the need to 
operate at low pressure. IR laser-induced bimolecular reactions may 
permit operation at higher pressure, and attractive processes include 
the methane + halogen and acetylene + hydrogen halide reaction 
systems. Single-photon induced ultraviolet dissociation using formal- 
dehyde permits relatively high pressure operation, high single-step 
deuterium enrichment factors, and near-unity quantum yield. How- 
ever, uv laser average power, efficiency, and lifetime, even based on 
the new XeCl or KrF excimer systems, still need substantial develop- 
ment to be used in an industrially viable process. 


18219 Apparatus and method for manufacturing deuterium en- 
riched water. Mandrin, C. (to Sulzer Brothers Limited). US Patent 
4,123,508. 31 Oct 1978. Priority date 22 Sep 1975, Switzerland. 8p. 

Enriched water is manufactured by suppling a flow of deuter- 
ium-enriched steam to a catalytic production plant in which hydro- 
carbons are dissociated in the presence of steam while effecting a 
deuterium isotope exchange between the hydrogen and steam. The 
mixture flowing from the plant is passed to a condensor which 
condenses out deuterium-enriched water for use as the raw material 
in a heavy water plant. This water is also used to enrich the steam 
passed into the catalytic production plant for the hydrogen. The 
mixture is also passed onto an exchange stage to enrich a further 
supply of water before exhaustion of the hydrogen gas to further 
processing plants. This additional enriched water is also used to 
enrich the steam. 
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RADIATION SOURCES 


18220 Half-lives of **Sr and **Rb. Grant, P.M.; Erdal, B.R.; 
Whipple, R.E.; Daniels, R.J.; O’Brien, H.A. Jr. (Los Alamos Scien- 
tific ratory, Los Alamos, New Mexico 87545). Phys. Rev., C; 18: 
No. 6, 2799-2800(Dec 1978). 

Increased use of the **Sr-**Rb positron generator in nuclear 
medicine has led to a redetermination of the half-lives of the isotopic 
components of this system. The half-life of **Sr was measured to be 
25.55 +- 0.15 days and that of **Rb 1.273 +- 0.002 min. 


DESIGN AND FABRICATION 
REFER ALSO TO CITATION(S) 20045 


18221 Pulsedneutron source. Marwick, E.F. US Patent 
4,121,971. 24 Oct 1978. Filed date 28 Jun 1977. 14p. 

The invention discloses a system for producing neutron pulses 
seriatim in which a smaller, high velocity, sub-critical, downward 
traveling slug intercepts a larger downward falling sub-critical 
target-mass, both of which have a portion of higher concentration in 
fissile materials. The combined masses are more than prompt-critical 
and the resulting neutron and energy pulse is contained within a 
large pressure vessel. Spray of mostly sodium slurry protects the 
woe of the vessel from the effects of the neutron and energy pulse 
and absorbs the energy and neutron excess of the energy-neutron 
pulse. Heated slurry is drained from the pressure vessel to provide 
useful heat energy and neutron irradiated materials. Precipitated 
materials and sodium are used in the fabrication of both the slug and 
target-mass. 


OTHER INDUSTRIAL USES 


18222 (PB—281259-T/SL) Electron ic + autoradio- 


gravity. Bokshtein, S.Z.; Ginzburg, S.S.; Kishkin, $.T.; Moroz, L.M.,; 
chenko, E.P. (National Bureau of Standards, Washington, DC 
(USA). Diffusion in Metals Data Center). 1976. Translation of 
Metody Ispty. Kontr. Issled. Mashinostroit. Mater (USSR), No. 1, 
1971, p. 52-56. (DMDC— 15049; TT—76-59189). 9p. NTIS PC A02/ 
MF AOl. 


This paper describes a technique used to observe and autora- 
diograph in an electron microscope. Sample preparation needed to 
accomplish this fact is detailed. Several examples are used to illus- 
trate the practicality of the technique (self-diffusion of © Ni in a steel, 
diffusion of Hs in alpha-Ti). 


ISOTOPIC POWER SUPPLIES 


18223 (AD-A—055182) Alternate power sources session. Nucle- 
ar battery hybrid configuration study. Guazzoni, G. (Army Electron- 
ics Technology and Devices Lab., Fort Monmouth, NJ (USA)). 
1978. 4p. NTIS PC A02/MF AOI. 

lower source — for worldwide military applica- 
tions include a need for low level power (milliwatts average power) 
under conditions for unattended, extended periods of time. The 
energy content needed in such applications and the requirement for 
continuous, troublefree operation led to the investigation of the 
military potential of radioisotope thermoelectric power sources, with 
specific interest in a hybrid configuration using a sealed nickel- 
cadmium battery. By using the nuclear particle emission energy of 
radioactive decay, nuclear battery devices have the highest stored 
energy density of any other power source. However, the power 
output is low being related to the emission half-life of the isotope. 
Attainment of inherently good device power regulation requires a 
relatively long life isotope. Plutonium-238 (Pu-238), an 86-year half- 
life alpha (short range) emitter, has become available in practical 
quantities. It offers a very low emission hazard and, when properly 
encapsulated in a sintered oxide fuel form, it provides an almost ideal 
isotopic heat source which is safe to use under all anticipated 
extremes of heat and shock. 


18224 (LA—7577-PR) Interaction of ***PuQ, heat sources with 
terrestrial and aquatic environments. Environmental and radiological 
safety studies progress report, July 1—September 30, 1978. Water- 
bury, G.R. oe) (Los Alamos Scientific Lab., NM (USA)). Dec 
Ang Contract W-7405-ENG-36. 40p. Dep. NTIS, PC A03/MF 
AOl. 

The containers for 7**PuO, heat sources in radioisotope ther- 
moelectric generators are designed with large safety factors to 
ensure that they will withstand reentry from orbit and impact with 
the earth and safely contain the nuclear fuel until it is recovered. 
Existing designs have proved more than adequately safe, but the 
Office of the Assistant Director for Safety and Reliability of the 
DOE Division of Advanced Systems and Materials Production 
continually seeks more information about the heat sources to im- 
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rove their safety. The work includes studies of the effects on the 
t source of terrestrial and aquatic environments to obtain data for 
design of even safer systems. data obtained in several ongoing 
experiments are presented; these data tables will be updated quarter- 
ly. Discussions of experimental details are minimized and largely 
repetitive in succeeding reports. Compilations of usable data generat- 
ed in each experiment are emphasized. These compilations include 
data from environmental chamber experiments that simulate terres- 
trial conditions, experiments to measure PuOz dissolution rates, soil 
column experiments to measure sorption of plutonium by soils and 
several aquatic experiments. 


HYDROGEN 


18225 (AD-A—055024) Hydrogen technology - foreign. Busi, 
J.D. (Defense Intelligence Agency, Washington, DC (USA)). Jun 
1978. 103p. (DST—1850S-522-78). NTIS PC A06/MF AO1. 
Molecular hydrogen has the long-range capability of being a 
fuel and an efficient ‘energy carrier’ (a medium for transporting 
chemical and/or electrical energy); however, hydrogen is not a 
primary energy source since it is dependent upon other energy 
sources for its actual production. In general these dependent energy 
sources are thermal energy, electrical energy, and radiant energy. 
Because of hydrogen’s specific chemical and physical properties, its 
more immediate applications are for aviation fuels, industrial chemi- 
cal production, industrial and domestic heating, off-peak energy 
storage, electrical and thermal energy transmission, reduction of 
metal ores, and synthetic food production. Automotive applications 
employing hydrogen as a fuel are hindered by its poor volumetric 
energy storage density. The high cost of hydrogen (about $2.14/GJ 
(1977 dollars US)) will prevent its use as standard fuel in the near 
future. Other synthetic fuels derived from advanced coal-gasification 
processes or fermentation of organic matter for the production of 
synthetic natural gas (SNG) or alcohols (Methanol and ethanol) 
presently appear more practical, and are receiving greater foreign 
and domestic funding. fhe greatest impact of hydrogen will be on 
the future international energy policy of the United States. By 
reducing a country’s dependency on imported energy, hydrogen can 
greatly affect its military capability and socioeconomic stability. The 
ndulum is presently swinging towards hydrogen acceptance in 
industrialized countries dependent upon imported energy resources 
such as Japan, France, West Germany, and Italy. Significant hydro- 
gen research programs presently exist in these Western countries. 


18226 Hydrogen energy: its potential promises and problems. 
Sauter, G.D. (Univ. of California, Livermore). Energy Commun.; 4: 
No. 2, 143-157(1978). 

In recent years a number of new energy technologies have 
been proposed for development on a large, commercial scale. 
Among these are solar power, nuclear fission, nuclear fusion, geo- 
thermal power, and wind power. Hydrogen energy also has its 
proponents. It differs from the others mentioned inasmuch as the 
others represent primary sources of energy, while hydrogen repre- 
sents a means for facilitating the transmission, storage, and utilization 
of energy which potentially can be coupled to a variety of primary 
sources. It is not clear what role, if any, these various technologies 
will play in the emerging energy scene. It is clear that no single 
technology will be “the” answer to the growing energy problem. 
For the foreseeable future, proponents of the hydrogen energy 
concept will be in competition for limited energy research and 
development funds with proponents of other energy technologies. 
To be successful in obtaining support, it will be necessary for them 
to carefully and completely develop and publicize a valid, rational, 
and even compelling case for the hydrogen energy concept, a case 
that clearly delineates not only those areas where hydrogen appears 
to have an advantage over competing technologies but also those for 
which hydrogen may not be the best answer. This paper presents the 
author's opinions regarding the potential promises and problems of 
hydrogen energy. 


PRODUCTION 
REFER ALSO TO CITATION(S) 18575, 19918, 19938 


18227 (NTIS/PS—78/0514) Hydrogen production (a bibliogra- 
phy with abstracts). Final report for 1967—May 1978. Cavagnaro, 
D.M. (National Technical Information Service, Springfield, VA 
(USA)). Jun 1978. 260p. NTIS PC NO1/MF NO1. 

The cited reports include studies on the manufacturing of 
hydrogen by electrolysis, coal gasification, and other techniques. 
They cover both experimental research and production on the 
industrial scale. Although most of the reports are on production 
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methods, economic studies are also included. (This updated bibliog- 
raphy contains 254 abstracts, 74 of which are new entries to the 
previous edition.) 


ELECTROLYSIS 


REFER ALSO TO CITATION(S) 18348, 18350, 19919, 19924, 
19931, 19935, 20156 


18228 Studies of defect surface states on SrTiO; photoelectroly- 
tic electrodes. Mavroides, J.G.; Henrich, V.E.; Zeiger, H.J.; Dressel- 
haus, G.; Kafalas, J.A.; Kolesar, D.F. (Massachusetts Institute of 
Technology, Lexington). pp 45-53 of Proceedings of the symposium 
on electrode materials and processes for energy conversion and 
storage. McIntyre, J.D.E.; Srinivasan, S.; Will, F.G. (eds.). Prince- 
ton, NJ; Electrochemical Society, Inc. (1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

To clarify the role of surface states in photoelectrolysis, we 
have been studying the surface electronic structure of SrTiOs elec- 
trodes, both in photoelectrolysis cells by using surface photocurrent 
techniques and in vacuum by using the techniques of LEED, Auger, 
and photoemission spectroscopy. Surface states within the bulk 
bandgap, which arise from various types of defects, are observed in 
both sets of experiments. A broad peak in the density of surface 
states is found ~ 1 eV below the bottom of the conduction band, the 
location necessary for efficient electron transfer between the SrTiOs 
electrode and the electrolyte. 


18229 Role of semiconductor properties in photoelectrolysis. 
Butler, M.A.; Ginley, D.S. (Sandia Laboratories, Albuquerque, 
NM). pp 54-68 of Proceedings of the symposium on electrode 
materials and processes for energy conversion and storage. MclIn- 
tyre, J.D.E.; Srinivasan, S.; Will, F.G. (eds.). Princeton, NJ; Electro- 
chemical Society, Inc. (1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

The eventual utility of any electrode envisaged for practical 
use in the photoelectrolysis of water will depend on three criteria: 
the stability of the material in the rather harsh photoelectrochemical 
environment, a good quantum efficiency and bandgap such that 
there is an optimal use of the solar spectrum, and the system should 
operate with high net conversion efficiencies at zero or small exter- 
nal bias. Two models are presented here which provide guidance in 
fulfilling the latter two criteria. The semiconductor-electrolyte inter- 
face is described in terms of a Schottky barrier model which 
quantitatively describes the photoresponse and indicates the relation- 
ship of various physical parameters such as conductivity, carrier 
mobility and nature of the optical transition to conversion efficiency. 
The ability to operate without a bias is directly related to the 
semiconductor electron affinity which, it is shown, can be accurately 
predicted from atomic electronegativities. The measured flatband 
potentials are quantitatively related to the electron affinity. 


18230 Iron oxide semiconductor electrodes in photoassisted elec- 
trolysis of water. Yeh, L.S.R.; Hackerman, N. (Rice University, 
Houston, TX). pp 69-76 of Proceedings of the symposium on elec- 
trode materials and processes for energy conversion and storage. 
McIntyre, J.D.E.; Srinivasan, S.; Will, F.G. (eds.). Princeton, NJ; 
Electrochemical Society, Inc. (1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

The preparation of polycrystalline n-type iron oxide elec- 
trodes by heating of iron samples in air is reported. The behavior of 
these electrodes in aqueous solutions of different pH values in the 
presence and absence of illumination is shown. The photocurrent 
response of these electrodes to all wavelengths in the visible region 
is seen. Photoassisted electrolysis of water occurs at these wave- 
lengths resulting in the evolution of oxygen bubbles at the iron oxide 
electrodes with no noticeable corrosion problems in pH 4.0 acetate 
buffer to 5.5 M KOH solutions. 


18231 Hydrogen production in a solar—hydrogen economy. O'M 
Bockris, J. (Flinders Univ., Adelaide, Australia). pp 338-353 of 
Proceedings of the symposium on electrode materials and processes 
for energy conversion and storage. McIntyre, J.D.E.; Srinivasan, S.; 
Will, F.G. (eds.). Princeton, NJ; Electrochemical Society, Inc. 
(1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

Chemical processes seem unlikely because of the hitherto 
unaccounted costs of overheat and corrosion. New electrochemical 
processes involve the products of thermal disociation to facilitate the 
anodic process; use of change of Tafel slope; conducting oxides; 
electrolysis in steam at >1000° with urania—yttria electrodes; and 
possible electrolysis of water dissolved in NaOH at 250°C. The 
theory of photoelectrochemical Hz production indicates limiting 
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numerical relations between E/sub Gap/, electron affinity and 
tential for dissolution. Four stable photoelectrolysis cells involving 
new cathodes, and also stable CdS in solution have been developed. 
They give steady photoelectrochemical Hz evolution at 0.2% for the 
solar spectrum. At specific wavelengths, up to 80% efficiency is 
observed. If € can be raised from 0.2 to 5% photoelectrolysis may 
give He cheaper than other methods. He costs in 77$ in about 1985 
should be about $5 per MBtu. A cost of $1 per MBtu is a rational 
goal from a photo-oriented view point. 


18232 Solid polymer electrolyte electrochemical cells: electrode 
and other materials considerations. LaConti, A.B.; Fragala, A.R.; 
Boyack, J.R. (General Electric Co., Wilmington, MA). pp 354-374 
of Proceedings of the symposium on electrode materials and process- 
es for energy conversion and storage. McIntyre, J.D.E.; Srinivasan, 
S.; Will, F.G. (eds.). Princeton, NJ; Electrochemical Society, Inc. 
(1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

The voltage efficiency and high current density capability of 
hydrated solid polymer electrolyte (SPE) electrolyzers has largely 
resulted from understanding/solving material compatibility problems 
and the development of improved electrode, current collector and 
sulfonic acid ion exchange membrane systems. Materials research 
studies have been conducted to define stability and transport proper- 
ties of select ion exchange membranes and relationship to controlla- 
ble manufacturing parameters including water content, degree of 
sulfonation and contaminant species. The composition/structure of 
electrode catalyst and current collectors and the interaction with the 
hydrated SPE has been shown to be an important factor in achieving 
highly efficient and invariant performance. 


18233 Advanced alkaline water electrolysis cells: electrode and 
other material problems. Braun, M.J. (Brown, Boveri and Cie, Ltd., 
Baden, Switzerland). pp 375-381 of Proceedings of the symposium 
on electrode materials and processes for energy conversion and 
storage. McIntyre, J.D.E.; Srinivasan, S.; Will, F.G. (eds.). Prince- 
ton, NJ; Electrochemical Society, Inc. (1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

Alkaline water electrolysis technology will be developed 
along three different lines: activation of electrodes, increasing the 
working temperature of the electrolyzer and therefore operate at 
elevated pressure, and minimizing the Ohmic losses. To achieve a 
major step forward, work in all of these three fields will be neces- 
sary. The most important thing is to find materials, especially for 
diaphragm and insulating purposes which can stand up against the 
highly corrosive electrolyte. Alkaline water electrolysis has the 
potential to come very close to an ideal electrolyzer technology both 
in investment cost and power efficiency. It is also shown that even 
an ideal electrolyzer having no investment cost and 100% efficiency 
is in most cases not yet competitive with hydrogen produced from 
natural gas for large-scale applications. 


18234 Advanced electrolysis in alkaline solution. Appleby, A.J.; 
Crepy, G. (Centre de Recherches de la C.G.E., Marcoussis, France). 
pp 382-395 of Proceedings of the symposium on electrode materials 
and processes for |e conversion and storage. McIntyre, J.D.E.; 
Srinivasan, S.; Will, F.G. (eds.). Princeton, NJ; Electrochemical 
Society, Inc. (1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

Requirements for future advanced electrolyzers are reviewed. 
It is shown that improvements in present industrial pressure electro- 
lyzers are a possible approach to high efficiency electrolysis at high 
current density (~ 0.4A/cm?) and moderate temperature. The use 
of non-noble metal catalyzed electrodes and thin stable separators 
enable ca. 1.55V (including IR drop) to be attained at the above 
current density and 120 to 130°C. Some economic considerations are 
given. 


18235 Oxygen overvoltages on 50-50 Ni—Fe in KOH 40 w/o. 
Gras, J.M.; Pernot, M. (Electricite de France, Saint Denis, France). 
pp 425-440 of Proceedings of the symposium on electrode materials 
and processes for energy conversion and storage. McIntyre, J.D.E.; 
Srinivasan, S.; Will, F.G. (eds.). Princeton, NJ; Electrochemical 
Society, Inc. (1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

The oxygen evolution reaction (0.e.r.) is of particular interest 
for water electrolysis plants. The electrocatalytic activities of nickel 
and binary 50-50 Ni—Fe alloy for o.e.r. were investigated with a 
view to understanding the role of oxides. For Ni, use of a higher 
purity level is unfavorable. Among the binary Ni—Fe alloys studied, 
an optimum Ni/Fe ratio consistent with corrosion resistance and a 
higher electrocatalytic activity occurs. Provided that the element 
alloyed to nickel does not tend to dissolve, the nickel anodic activity 
can be improved by the in situ formation of a complex oxide Ni/sub 
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x/Fe/sub y/O/sub z/K/sub t/. The oxide layer is divided in two 
sublayers with different kinds of M—O and M—M bonds. 


18236 Electrocatalysis, charge-transfer and the states of H ad- 
sorption in the hydrogen evolution reaction. Conway, B.E. (Universi- 
ty of Ottawa, Canada). pp 441-455 of Proceedings of the symposium 
on electrode materials yo processes for —e conversion and 
storage. McIntyre, J.D.E.; Srinivasan, S.; Will, F.G. (eds.). Prince- 
ton, NJ; Electrochemical Society, Inc. (1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

Relations which have been established between the kinetics of 
cathodic He evolution, and the electronic and adsorptive properties 
of metals, are reviewed. The dependence of the kinetics (exchange 
currents and Tafel slopes) on the nature of the metal are dependent 
on the standard free energy of chemisorption of H and its coverage 
in the steady-state. Special mechanistic problems arise with metals at 
which there is appreciable “underpotential” coverage by H below 
the Hz reversible potential. In these cases, the relation of the kinetics 
to the multiple states of chemisorption of H which are exhibited, e.g. 
at Pt, must be considered. Potentiodynamic and reflectance studies 
at Pt and Pd give interesting information on the states of chemis- 
orbed H at these metals. The nature of the “transition state” in 
electrochemical proton discharge is considered in the light of recent 
theoretical treatments of the problem and of effects of high-pressure 
on the kinetics. 


18237 Dynamic modeling of a hydrogen generating system using 
fusion reactor exhaust plasma interconnected to a fuel cell. Denno, K. 
(New Jersey Inst. of Tech., Newark). pp 728-732 of Sixth sympo- 
sium on engineering problems of fusion research. New York; Insti- 
tute of Electrical and Electronics Engineers, Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

Physical feasibility of hydrogen generation using the energy 
content of the fusion reactor exhaust plasma has been analyzed with 
results emphasizing the endothermic as well as conventional elec- 
trolysis of water. Dynamic models for the H2-O2 fuel generating 
system and that of the fuel cell for the generation of electric power 
output have been developed. The two models identify the expected 
role of each process toward maximizing the generation of hydrogen 
moles with respect to the energy content of the divertor reactor 
exhaust plasma. 


THERMOCHEMICAL PROCESSES 
REFER ALSO TO CITATION(S) 19891 


18238 Gas-phase reaction of mercury with ammonium iodide and 
hydrogen iodide. Jeannotte, A.; Appelman, E.H.; Schreiner, F.; Abra- 
ham, B.A. (Argonne National Lab., IL). J. Phys. Chem.; 82: No. 22, 
2353-2358(2 Nov 1978). 

The gas-phase reaction of mercury with ammonium iodide is 
the basis of at least one scheme for the thermochemical production 
of hydrogen. We have studied the reactions Hg + 2HI — Hgl. + 
Hz and Hg + 2NH,I — Hglo + H2 + 2NHs in the gas phase for 623 
to 693 K. Under our conditions NHI is completely dissociated to 
NH; and HI. The reactions were _ followed by 
spectrophotometrically monitoring the buildup of the product, Hgl. 
In the absence of NH and with approximately 20-fold excess of HI 
(10-* M equal to or less than [HI] equal to or less than 10™? M), the 
rate of appearance of Hgle is given by d[Hgl:]/dt = k,{Hg][HI]. 
With excess Hg, however, the rate follows the expression d[Hgl:]/dt 
= ks[Hg][HI]*.Introduction of NHs into the system increases the 
rate substantially. In the presence of ammonia at concentrations 
comparable to those of the Hg and HI, the rate law assumes the form 
d{Hgl2]/dt = ks[Hg][HI]?[N Hs). At 663 K ks, ks, and ks have the 
values 3.7 L mol™! min~', 590 L* mol? min™', and 2.2 x 10° L’ mol™* 
min™', respectively. Increasing the surface-to-volume ratio has no 
discernible effect on the reaction rate. The constant ks has a negative 
temperature dependence, which corresponds to an activation energy 
of -34 kJ/mol. The reaction in the presence of ammonia is interpret- 
ed in terms of a preequilibrium to form a complex HI . Hg . NHs. 4 
tables, 5 figures. 


18239 Method for the production of hydrogen. Knoche, K.F.; 
Cremer, H.; Steinborn, G.; Wuester, G. (to Rheinische Braunkohlen- 
werke A.G., Koeln (Germany, F.R.)). German(FRG) Patent 
2,543,894/A/. 14 Apr 1977. 12p. (In German). 

It is proposed to produce hydrogen from water or HC! with 
the aid of a thermochemical cycle process. When additives of the 
Fe/Cl system are used, the process steps are reduced to only three. 
There are no undesired products in the reactions 3 FeCl, + 4 H2O 
—» FesO, + 6HCI + He and FesO, + 8 HCl — 3 FeCk + 4H2O + 
Clz. The process is illustrated by a flowsheet. The reactions of the Fe 
compounds should take place in a solid bed. 
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BIOSYNTHESIS AND PHOTOCHEMICAL PROCESSES 
REFER ALSO TO CITATION(S) 18231 


STORAGE 


CHEMISORPTION 


18240 Model predictions for the stability of ternary metallic 
hydrides. Miedema, A.R.; Buschow, K.H.J.; van Mal, H.H. (Philips 
Research Laboratories, ‘Eindhoven, Netherlands). pp 456-469 of 
Proceedings of the symposium on electrode materials and processes 
for energy conversion and storage. McIntyre, J.D.E.; Srinivasan, S.; 
Will, F.G. (eds.). Princeton, NJ; Electrochemical Society, Inc. 
(1977). 

From a of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

The stability of ternary hydrides that can be prepared from 
intermetallic compounds of two transition metals is discussed in 
terms of a model that predicts the enthalpy of formation of a ternary 
hydride from the knowledge of AH values for the corresponding 
binary hydrides and binary compounds. We present predictions and 
review the experimental information concerning the stability of 
hydrides formed from compounds AB/sub n/ (n = 1), where A is 
one of the metals that forms stable binary hydrides and B is an 
arbitrary transition metal. 


18241 Hydrogen storage by LaNi;: fundamentals and applica- 
tions. Flanagan, T.B.; Tanaka, S. (Univ. of Vermont, Burlington). pp 
470-481 of Proceedings of the symposium on electrode materials and 
processes for energy conversion and storage. McIntyre, J.D.E.; 
Srinivasan, S.; Will, F.G. (eds.). Princeton, NJ; Electrochemical 
Society, Inc. (1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

Despite its relatively high cost, the intermetallic compound 
LaNis has attracted great interest as a hydrogen storer because of 
several very desirable features. It is easily activated forming small 
— which readily absorb and desorb hydrogen even at very 
iow temperatures. This activity towards hydrogen is not destroyed 
by traces of gaseous contaminants. It absorbs up to 6 hydrogen 
atoms per formula unit of LaNis and the equilibrium pressure over 
the hydrogen-saturated intermetallic compound and the hydride 
phase is convenient for energy utilization, e.g., 1.5 atm at 300 K. 
Recently obtained thermodynamic and kinetic data for both the 
unactivated and activated compound are discussed. The understand- 
ing of hydrogen absorption and desorption by this intermetallic 
compound may be useful for the “tailor-making” of other, less 
expensive and lighter, intermetallic compounds which may be other- 
wise as suitable for hydrogen storage as LaNis. 


18242 Absorption of hydrogen by the intermetallics NdNi;s and 
LaNi,Cu and a correlation of cell volumes and desorption pressures. 
Gruen, D.M.; Mendelsohn, M.H.; Sheft, I. (Argonne National Lab., 
IL). pp 482-488 of Proceedings of the symposium on electrode 
materials and processes for energy conversion and storage. MclIn- 
tyre, J.D.E.; Srinivasan, S.; Will, F.G. (eds.). Princeton, NJ; Electro- 
chemical Society, Inc. (1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

Pressure-composition isotherms for the desorption of hydro- 
gen from the intermetallics NdNis and LaNi,Cu have been meas- 
ured. Two plateaus have been observed in the NdNis—He system, 
indicative of the formation of two hydride phases. The maximum 
hydrogen absorption approaches the formula NdNisHe at ~ 1000 
psia. LaNi,Cu exhibits a single plateau and approaches the composi- 
tion LaNisCuHg at ~ 500 psia. AH = 6.64 kcal/mole Hz and AS = 
27.7 cal/deg-mole Hz for the low pressure NdNis plateau, and AH = 
3.8 kcal/mole Hz and AS = 20.9 cal/deg-mole Hz for the high 
pressure NdNis plateau. For LaNi,Cu, AH = 8.10 kcal/mole He and 
AS = 27.1 cal/deg-mole He. A direct linear correlation has been 
found for the In P/sub plateau/ vs. crystal cell volume for alloys of 
general composition ABs. 


18243 New alloy systems for hydrogen storage. Adkins, C.M.; 
Taylor, E.J. (Univ. of Virginia, Charlottesville, VA). pp 497-504 of 
Proceedings of the symposium on electrode materials and processes 
for energy conversion and storage. McIntyre, J.D.E.; Srinivasan, S.; 
at F.G. (eds.). Princeton, NJ; Electrochemical Society, Inc. 
(1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

The problem of high volume density and mass density storage 
of hydrogen for mobile transportation systems is being pursued from 
the examination of the many alloy systems which have been studied, 
and from predictions based upon the current alloy theory as present- 
ed by Pauling, Hume-Rothery, Engel and Brewer, and others. It is 
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intended that new alloys for hydride formation will be developed for 
use in the near term. 


INDUSTRIAL AND COMMERCIAL USE 


18244 (NTIS/PS—78/0635) Hydrogen use as a fuel (a bibliogra- 
phy with abstracts). Report for 1964, May 1978. Hundemann, A.S. 
(National Technical Information Service, Springfield, VA (USA)). 
Jun 1978. 167p. NTIS PC NO1/MF NO1. 

Federally-funded research studies pertaining to the technical 
feasibility of using hydrogen as a fuel for vehicular transportation, 
electric power generation, and both subsonic and supersonic aircraft 
are discussed. Excluded are studies on hydrogen production and 
storage. These topics are covered in other bibliographies. (This 
updated bibliography contains 162 abstracts, 29 of which are new 
entries to the previous edition.) 


PROPERTIES 


18245 Measurement of atomic hydrogen concentration in a hy- 
drogen—oxygen flame at atmospheric pressure. Kochubei, V.F.; 
Moin, F.B. Fiz. Goreniya Vzryva; 13: No. 3, 476-477(1977). (In 
Russian). 

A description is given for a method of measuring the concen- 
tration of hydrogen atoms in a rich hydrogen-oxygen flame at 
atmospheric pressure. The method is based on measuring the reac- 
tion rate of hydrogen atoms and carbon tetrafluoride. The concen- 
tration of hydrogen atoms was shown to rise sharply when the 
oxygen content in the fuel mixture is elevated and exceeds thermo- 
dynamic equilibrium by an order of two to two and one-half. 13 
references. 


OTHER SYNTHETIC AND NATURAL 
FUELS 


HYDROCARBON FUELS 
REFER ALSO TO CITATION(S) 17970, 18628 


PROPERTIES 
REFER ALSO TO CITATION(S) 19906 


18246 Simplification of the methane/oxygen reaction mechanism. 
Tsatsaronis, G. Brennst.-Waerme-Kraft; 30: No. 6, 249-255(Jun 1978). 
(In German). 

The possibility of abbreviating an extensive methane/oxygen 
reaction mechanism was investigated with the help of a flame model 
for pre-mixed, level, laminar flames, without much simplifying as- 
sumption. The effects are shown of abbreviating the mechanism on 
the temperature and concentration profiles, as well as on the flame 
velocity and the time required for calculation. The validity of the 
assumption of partial equilibrium was also investigated for some 
important elementary reactions. 


18247 Detonation limits of hydrocarbon—air mixtures in pipes. 
Boriscv, A.A.; Loban, S.A. (Inst. of Chemical Physics, Moscow). 
Fiz. Goreniya Vzryva; 13: No. 5, 729-733(1977). (In Russian). 
Experimental relationships were obtained for the velocity of a 
detonation wave from the mixture composition and the concentra- 
tion limits of detonation for mixtures of ethane, propane, butane, 
ethylene, propylene and hydrogen with air under normal initial 
conditions in a pipe made of stainless steel having a diameter of 70 
mm and a length of 240 calibers. A model of heterogenic detonation 
limits is proposed which is based on the assumed connection be- 
tween the limits and impulse and energy losses in the area between 
the shock front and the beginning of the combustion zone. The limits 
of heterogenic detonation were shown to be determined by the 
formation of a fuel mixture behind the shock front and are not 
associated with the kinetics of the oxidation reaction. 17 refs. 


18248 Kinetics of pyrocarbon formation from methane and acety- 
lene at temperatures above 1000° Aref‘eva, E.F.; Rafal’kes, LS.; 
Tesner, P.A. (All-Union Scientific Research Inst. of Natural Gas, 
Moscow, USSR). Khim. Tverd. Topl.; No. 5, 113-116(1977). (In 
Russian). 

A study was made of the kinetics of the formation of pyrocar- 
bon from methane in the temperature range of 1100 to 1350° and 
from acetylene at temperatures of 1000 to 1450°. Measurements were 
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made of the activation energy of this process. Those were 65 kcal/ 
mol for methane and 34 kcal/mol for acetylene. 1 table, 1 diagram, 7 
references. 


18249 Kinetics of forming pyrocarbon from methane on nickel, 
molybdenum and a tungsten-rhenium alloy. Tekunova, T.V.; Tesner, 
P.A. (All Union Scientific Research Inst. for Natural Gas, Moscow, 
USSR). Khim. Tverd. Topl.; No. 5, 151-153(1977). (In Russian). 

A study was made of the kinetics of forming pyrocarbon from 
methane on nickel, molybdenum and tungsten at atmospheric pres- 
sure and a temperature of 1000°. The velocity constants of pyrocar- 
bon formation were shown to attain a stationary value at a specific 
film thickness. The stationary value of the velocity constant coin- 
cides with the stationary constant obtained on quartz. 1 diagram, 1 
table, 6 references. 


18250 Formation of pyrocarbon in the pyrolysis of individual 
hydrocarbons, Berezina, Z.N.; Magaril, R.Z. (Tyumenskii Industrial 
Inst., USSR). Khim. Tverd. Topl.; No. 5, 156-159(1977). (In Russian). 

A study was made of the kinetics of pyrocarbon formation 
from hydrocarbon—hydrogen mixtures at temperatures of 850 and 
925°, in a 3.8 mol percent hydrocarbon concentration and at atmos- 
pheric pressure. The structure of hydrocarbons during their pyroly- 
sis was shown to have an insignificant effect on the rate of pyrocar- 
bon formation. 3 diagrams, | table, 16 references. 


CHEMICAL SYNTHESIS 
REFER ALSO TO CITATION(S) 18262, 19935, 19938 


18251 Recovering sulfur from gas streams containing hydrogen 
sulfide. Atwood, G.R. (to Union Carbide Corp.). US Patent 
4,113,849. 12 Sep 1978. Filed date 25 Mar 1977. 22p. 

A process for the recovery of sulfur from gas streams contain- 
ing hydrogen sulfide is disclosed which comprises the steps of 
reacting a portion of the hydrogen sulfide with sulfur dioxide in a 
Claus reaction to form sulfur, removing the sulfur, incinerating the 
residual hydrogen sulfide in the resulting gas stream to sulfur diox- 
ide, absorbing the sulfur dioxide in the incinerate gas stream in an 
aqueous absorbent solution, stripping the sulfur dioxide from the 
aqueous absorbent solution, recyclin ng the stripped sulfur dioxide for 
reaction with succeeding portions of hydrogen sulfide in the incom- 
ing gas stream, re-contacting the stripped aqueous absorbent solution 
with succeeding portions of the incinerated gas stream to absorb 
additional sulfur dioxide, regenerating a portion of the aqueous 
absorbent solution to remove heat stable sulfur oxyanions therefrom 
by contacting said solution with an anion exchange resin and re- 
contacting the regenerated aqueous absorbent solution with said 
incinerated gas stream to absorb additional sulfur dioxide. 


18252 Thermodynamic calculations upon the formation of hydro- 
carbons by hydrogenation of carbon monoxide. Christoffel, E.; Surjo, 
I; Baerns, M. (Bochum Univ. (Germany, F.R.). Lehrstuhl fuer 
Technische Chemie). Chem. Zig.; 102: No. 1, 19-23(Jan 1978). (In 
German). 

In the Fischer-Tropsch-synthesis paraffins, olefins and oxy- 
genated hydrocarbons are formed from CO and He. Under the 
assumption of thermodynamic equilibrium the concentrations of 
CH,, C2Hs, C2Hs, C3Hs, C3He, CsHio, CsHs, Cs5Hi2, HeCO, CHs0H 
and C,H;OH in the reaction mixture have been calculated by the 
method of minimization of the free energy; the compounds men- 
tioned have been considered representative for all possible reaction 
products besides CO2, H2O and C. The computations were conduct- 
ed for temperatures between 400 and 900 K, pressures from 1 to 64 
bar, and initial molar ratios of CO/He from 0,5 to 2. The influence of 
these variables on composition is discussed. 


18253 Synthesis of methane with combined isotherms and adiaba- 
tic reactors. Lohmueller, R. (Linde A.G., Hoellriegelskreuth/Muen- 
chen (Germany, F.R.)). Linde-Ber. Tech. Wiss.; No. 41, 3-11(1977). 
(In German). 

In view of the expected shortage of natural gas such as 
already noticeable in the USA, the production of substitute natural 
gas (SNG) from coal gasification gas and the partial oxidation of 
heavy heating oil is not a technological problem but exclusevely an 
economic one. The contribution describes 3 processes for the synthe- 
sis of methane which is characterized by a combination of special 
isothermal and adiabatic reactors and in which the reaction heat 
occuring can be transferred at a high temperature without much loss 
into superheated high-pressure steam. It is thus possible to economi- 
cally produce energy as a sideproduct of the gas production. The 
method avoids the formation of soot and carbonyls. 


PREPARATION FROM WASTES OR BIOMASS 


REFER ALSO TO CITATION(S) 17665, 18271, 18336, 18338, 
18339, 18341, 20153 
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18254 (AD-A—055113) Conversion of trash to gasoline. Sum- 
mary report, 1974-1977. Diebold, J.; Smith, G. (Naval Weapons 
Center, China Lake, CA (USA)). Apr 1978. Contract EPA-IAG-D7- 
0781. 27p. (NWC-TP—6022). NTIS PC A03/MF AOl. 

This report describes a thermochemical process through 
which organic waste materials found in municipal trash are convert- 
ed into a high grade gasoline product. The process involves three 
major steps: selective pyrolysis to form gases relatively rich in 
olefins such as ethylene, propylene, and butylene; compression and 
purification of the pyrolysis gases to concentrate the olefins; and 
polymerization of the olefins to form polymer gasoline. Pyrolysis 
experimentation has resulted in about half of the energy in the 
organic feed being found in the gaseous olefin pyrolysis product. 
Polymerization of pure ethylene has produced a synthetic crude oil 
product containing about 90% gasoline having an unleaded motor 
octane of 90. Preliminary economic evaluation has shown the proc- 
ess to be suitable for relatively small plant sizes. The projected yield 
of gasoline and oils is about 0.19 1/kg (46 gal/ton). The process is 
currently in the bench-scale development stage. (Author) 


18255 (CONF-7710156—, pp XX.1-XX-21) Wood gasification: 
an old technology with a future. Overend, R. (Energy Mines and 
Resources, Ottawa, Ontario). 1977. 


From Forest and field fuels symposium; Winnipeg, Canada 
(12 Oct 1977). 


A brief review is presented of the theory of gasifier operation, 
gasifier types, and gasifier operating characteristics. The gasifiers 
considered are those used for automobile propulsion. Technology 
development needs are identified. (JSR) 


18256 (COO—2900-16) Fast production of methane by anaerobic 
digestion. Volumes 1 and 2. Progress report, May 24, 1977—May 23, 
1978. Finney, C.D.; Evans, R.S. II; Finney, K.A. (Natural Dynam- 
ics, Des Moines, IA (USA)). Jun 1978. Contract EY-76-C-02-2900. 
275p. Dep. NTIS, PC Al2/MF AOl. 

Methane gas is produced as the organic fraction of solid 
refuse is rendered inert by anaerobic digestion. Objectives of this 
research were to show: (i) product gases are inhibiting and their 
transfer is rate-limiting; (ii) anaerobic digesters can be optimized to 
promote faster methane production; and (iii) optimal performance 
requires separation of hydrolysis from gasification. Characterization 
with glucose as substrate revealed 70°C to be the maximal thermo- 
philic temperature and the region near 62°C is the optimal thermo- 
philic temperature. There was a significant lag between the disap- 
pearance of soluble COD and its appearance in the gas phase. 
Components of the lag are thought to include a period for reaction 
in the cells and a period for transfer of products from solution. 
Pulsed-agitation was employed to observe that the quantity of gases 
in solution was directly proportional to substrate concentration and 
inversely proportional to mixing power. Although trends were less 
than clear-cut, there appeared to be dependencies upon agitational 
speed for the appearance of gases, for the disappearance of acids, 
and for the efficiency of loading. The research has revealed that 
there is a purely economic justification for a two-stage technology: 
the masses of bacterial cells and methane were found to be about 
equal and the protein content of the concentrated cells has potential 
as a premium agricultural feedstock. 


18257 (COO—2983-9) Energy and protein production from pulp 
mill wastes. Progress report, June 15, 1978—September 15, 1978. 
Jurgensen, M.F.; Patton, J.T. (Michigan Technological Univ., 
Houghton (USA)). 15 Sep 1978. Contract EY-76-S-02-2983. 10p. 
Dep. NTIS, PC A02/MF AO1. 

During the past quarter significant progress was achieved in 
increasing yeast protein production from ozonated desugared spent 
sulfite liquor (OSSL). In addition, the prime factors influencing the 
rate of methanogenesis of OSSL were studied in depth with two 
factors appearing to be dominate. Continuous fermentation experi- 
ments made to corobborate earlier batch studies achieved yields of 
5.0 g/1 of yeast cells at a residence time of 1.8 days. Improved strain 
selection and increased aeration rate were responsible for the ap- 
proximate doubling of prior productivities. All experiments were 
conducted on DSSL which had been ozonated with 0.8 g/1. This 
value eee to be close to optimum. The most important param- 
eters influencing the rate of methanogenesis in continuous fermenta- 
tion appear to be the microflora, sufficient trace growth factors, and 
adequate precursor concentrations. Although efforts to date at inde- 
pendently varying these three parameters have been unsuccessful, 
outstanding results have been obtained when the three were varied 
concurrently. Methane rates which averaged 8 cc/hr were increased 
to over 100 cc/hr in several exploratory experiments. A concerned 
effort will be expended during the next quarter to identify the exact 
parameter responsible for the order of magnitude increase in produc- 
tivity. 


18258 (PB—280189) Conversion of cattle feedlot manure to eth- 
ylene and ammonia synthesis gas. Final report 1 January 1974—30 
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June 1977. Huffman, W.J.; Halligan, J.E.; Peterson, R.L. (Texas 
Tech Univ., Lubbock (USA)). Feb 1978. 74p. NTIS PC A04/MF 
AOl. 

An investigation was undertaken to scale-up a partial oxida- 
tion reactor to evaluate the potential for producing an ammonia 
synthesis gas from cattle feedlot residue. The synthesis gas from the 
reactor can be further processed to produce ammonia using existing, 
commercial technology. During this phase of the study, a 2.5 meter 
long, falling-bed reactor was designed, constructed, and operated 
along with supporting feed and recovery equipment; manure feed 
rates to the reactor ranged from 7.7 to 23.6 kilograms per hour. The 
results show that significant yields of an ammonia synthesis gas and 
ethylene can be produced in the same reactor when the system is fed 
with a mixture of air, steam, and manure. This study and earlier 
bench-scale experiments show that the product gases are compatible 
with both ethylene and ammonia synthesis gas production. 


18259 (PB—281189) Preliminary environmental assessment of 
energy conversion processes for agricultural and forest product resi- 
dues. Volume 1. Final report. Gikis, B.J.; Ferguson, F.A.; Jones, J.L.; 
Kuo, M.C.T.; Witham, C.L. (Stanford Research Inst., Menlo Park, 
CA (USA)). Mar 1978. Contract EPA-68-01-2940. 181p. NTIS PC 
A09/MF AOl1. 

A preliminary assessment was made of the environmental 
impacts of several types of conversion processes for producing 
energy or fuels from agricultural and forestry residues. Fifteen 
examples were selected to represent various combinations of agricul- 
tural residues and conversion processes available in various geo- 
graphic regions. The conversion processes included gasification- 
pyrolysis (Purox), liquefaction-pyrolysis (Tech-Air), combustion 
(direct firing, both large and small scale), co-combustion with coal, 
and anaerobic digestion. Residues included animal manure, forestry 
and field crops, including sugar cane. Special attention was given to 
pesticide and herbicide residues in conversion processes. 


ALCOHOL FUELS 


PROPERTIES 


18260 (BETC/RI—78/6) Component relationships within two- 
phase gasoline/methanol/water systems. Cox, F.W. (Department of 
Energy, Bartlesville, OK (USA). Bartlesville Energy Technology 
Center). Feb 1979. 52p. Dep. NTIS, PC A04/MF AOl1. 

Experimental data were derived from selected two-phase 
gasoline/methanol/water systems specifically to gain a better under- 
standing of the phase relationships of these mixtures, to establish 
more firmly the severity of the phase-separation problem, and to 
devise a methodology applicable to future studies of gasoline/metha- 
nol blends for use as automotive fuels. Two-phase samples were 
allowed to equilibrate at constant temperature, and the methanol and 
water content of each phase was determined; thus, phase composi- 
tions in terms of solvent, solute, and diluent (gasoline, methanol, and 
water, respectively) were established. Partition and mutual solubility 
relationships were then established from these data. The lower 
“water-rich” phase of a separated gasoline/methanol/water mixture 
is not usable as a fuel in current-production automobiles without 
engine adjustments. Generally speaking, increasing mixture tempera- 
ture or adding the cosolvent, 1-hexanol, produces favorable equilib- 
rium shifts for methanol and water by increasing their solubility in 
the upper “gasoline-rich” phase. Partition coefficient interrelation- 
ships offer a comparatively simple and reliable route to two-phase 
gasoline/methanol/water systems description. 


18261 (CONF-7710156—, pp XXXII.1-XXXII.16) Petroleum 
industry overview of the use of alcohols as automotive fuels. Affleck, 
W. 1977. 

From Forest and field fuels symposium; Winnipeg, Canada 
(12 Oct 1977). 


A summary is given of the reasons why methanol is not an 
attractive replacement for gasoline. These include engine perform- 
ance, driveability, and economics. In addition there are problems of 
compatibility with engine and storage tank materials. (JSR) 


CHEMICAL SYNTHESIS 
REFER ALSO TO CITATION(S) 17668 


18262 (BNL—50897) Use of multi-metallic bifunctional catalysts 
for the conversion of coal derived synthesis gas to methanol. Progress 
report No. 3, June—August 1978. Sapienza, R.S.; Spaulding, L.D. 
(Brookhaven National Lab., Upton, NY (USA)). Aug 1978. Contract 
EY-76-C-02-0016. 12p. Dep. NTIS, PC A02/MF AOI. 

Several metal carbonyls have been found to produce metha- 
nol from CO/H2 under conditions similar to those reported earlier 
for Mo(CO)s. Co2(CO)s was found to produce ethanol as well as 
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methanol under these conditions. The intermetallic compound FeTi 

was found to catalyze the reduction of CO and CO, to methane. The 

ap ce of CH, was linear with time for both CO and CO2. CO» 
uction was faster than that observed for CO. 


PREPARATION FROM WASTES OR BIOMASS 
REFER ALSO TO CITATION(S) 18335, 18338, 18341 


18263 (CONF-7710156—, pp XXIX.1-XXIX.13) Ethanol for 
motor fuel from biomass, Wayman, M. (University of Toronto, 
Ontario). 1977. 

From Forest and field fuels symposium; Winnipeg, Canada 
(12 Oct 1977). 


Operating experience in Brazil has firmly established fermen- 
tation industrial alcohol (ethanol) as a satisfactory motor fuel, with 
advantages over gasoline in anti-knock and anti-pollution character- 
istics. Extensive under-utilized wood species in Canadian forests 
such as aspen and birch can supply about 20% of Canada’s motor 
fuel requirements by this route. The technology is well-known and 
the economics show fermentation alcohol to be profitable now. 


18264 (PB—280120) Gasohol from grain: the economic issues. 
Final report 1977/1978. (Economics, Statistics, and Cooperatives 
Service, eee. | “te (USA)). 19 Jan 1978. 23p. (ESCS—11). 
NTIS PC A02/MF A 

Proposals for ae fermentation alcohol from grains as a 
motor fuel supplement raise questions regarding its economic feasi- 
bility. These proposals originate from the desire of farm groups to 
develop an added market for grains and coincide with the Nation's 
desire to find alternatives to petroleum fuels. This study is a prelimi- 
nary economic assessment of introducing a national gasohol pro- 
gram. A national program would require the production of 10 billion 
gallons of ethanol to mix with 90 billion gallons of gasoline to 
produce 100 billion gallons of gasohol annually. 


INORGANIC HYDROGEN COMPOUND FUELS 


PROPERTIES 


18265 Heat exchange during condensation of ammonia vapors in 
the presence of surfactants. Mirmov, N.I.; Brailovskii, A.V. Teor. 
Osn. Khim. Tekhnol.; 12: No. 2, 215-222(1978). (In Russian). 

Based on the adsorption theory, an analytical solution was 
undertaken for determining the width of a condensate’s film during 
the condensation of ammonia vapors in the presence of surfactants. 
The solution accounts for a <7 in the flow system and boundary 
conditions under the influence of the tangential forces. A computa- 
tional formula was obtained which satisfactorily agrees with experi- 
mental data on the condensation of ammonia vapors with surfactant 
additives. 8 references. 


18266 Ionization of hydrazoic acid in shock waves. Aravin, G.S.; 
Karasevich, Yu.K.; Shumeiko, A.N. (Inst. of Chemical Physics, 
om ata Fiz. Goreniya Vzryva; 13: No. 5, 721-729(1977). (In Rus- 
sian). 

A study was made of chemiluminescence and chemi-ioniza- 
tion as illustrated by the decomposition of hydrazoic acid. An 
analysis of experimental results indicated that the anomalously high 
rate of ionization may be caused by both the chemi-ionization of 
decomposition products and the nonequilibrium nature of the sodium 
atom excitation (the e og source of which was natural 
pollution) which results from the collision of a second species with 
oscillative-exciied nitrogen molecules which are formed in the de- 
composition of hydrazoic acid. 30 refs. 


PREPARATION 


REFER ALSO TO CITATION(S) 17668, 18258 


SOLID WASTE FUELS 
REFER ALSO TO CITATION(S) 18259, 19470, 20153 


18267 (CONF-7710156—, pp IV.1-IV.13) Forest fuels, USA. 
Zerbe, J.1. 1977. 

From Forest and field fuels symposium; Winnipeg, Canada 
(12 Oct 1977). 


The potential of using wood wastes for fuel by the wood 
products industry is evaluated. The combustion equipment available 
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is described and an indication is given of its cost. The conversion of 
wood to synthesis gas or methanol by thermochemical processes or 
to ethanol by hydrolysis and fermentative processes is discussed as a 
possible future alternative. (JSR) 


18268 (CONF-7710156—, pp VI.1-VI.29) Biotherm energy: pro- 
duction of energy from wood chips. Talbot, P.R. (Canadian Morbark 
Limited, North Bay, Ontario). 1977. 

From Forest and field fuels symposium; Winnipeg, Canada 
(12 Oct 1977). 


The development of wood harvesting equipment that will 
efficiently provide wood chips from lumbering residues and low- 
grade or diseased trees is discussed. It is recommended that these 
wood chips be used to fuel small power plants, of the order 20 Mw. 
Power plants of this size could be located near the fuel source so that 
transportation would not be a problem. The economic advantages 
plus the benefits obtained from energy self-reliance are discussed. 
(JSR) 


18269 (CONF-7710156—, pp XI.1-XI.11) Problems of compact- 
ing straw. LaRue, J. (Butler Irrigation and Industrial Products, 
Fargo, ND); Pratt, G. 1977. 

From Forest and field fuels symposium; Winnipeg, Canada 
(12 Oct 1977). 


The fuel value of dry agricultural wastes is about that of 
North Dakota lignite. However, in order to make it feasible to use 
agricultural wastes as an industrial fuel source, it is necessary to 
compact it by baling or briquetting. The problems encountered in 
briquetting organic matter are summarized and results obtained with 
different types of presses are reported. (JSR) 


18270 (DOE/ET/90476—11) Combustion characteristics of 
Ponderosa Pine bark. Technical progress report No. 7, September 16, 
1977—September 15, 1978. Junge, D.C. (Oregon State Univ., Corval- 
lis (USA)). Dec 1978. Contract EY-76-S-06-2227-022. 153p. (RLO— 
2227-T22-11). Dep. NTIS, PC A08/MF AO}. 

Significant quantities of wood residue fuels are presently 
being used in industrial steam generating facilities. Recent studies 
indicate that substantial additional quantities of wood residue fuels 
are available for energy generation in the form of steam and/or 
electricity. A limited data base on the combustion characteristics of 
wood residue fuels has resulted in the installation and operation of 
inefficient combustion systems for these fuels. This investigation of 
the combustion characteristics of wood residue fuels was undertaken 
to provide a data base which could be used to optimize the combus- 
tion of such fuels. Optimization of the combustion process in indus- 
trial boilers serves to improve combustion efficiency and to reduce 
air pollutant emissions generated in the combustion process. Data are 
presented on the combustion characteristics of Ponderosa Pine bark. 
The data were obtained in a pilot scale combustion test facility at 
Oregon State University. 


18271 Method for the combustion of rice husks occurring as 
waste. Schuster, E. (to Steinmueller (L. u. C.) G.m.b.H., Gummers- 
bach (Germany, F.R.)). German(FRG) Patent 2,538,446/A/. 3 Mar 
1977. 19p. (In German). 

The process is described for producing white ash with high 
silicon content and low carbon content (< 1%) as an additive for 
fireproof materials, starting from rice husks occuring as waste. The 
invention contains four separate stages, which can be used, either all 
together or in various combinations. The following are described, 
giving the optimum temperatures, temperature gradients and dwell 
times: a) The treatment of rice husks with diluted mineral acids to 
obtain Furfurol, b) gas extraction from rice husks with the exclusion 
of air to obtain synthetic gas, c) combustion to produce heat in the 
form of stem or hot water, and c) obtaining white ash by combustion 
and/or gasification. 


HYDRO ENERGY 


RESOURCES AND AVAILABILITY 


REFER ALSO TO CITATION(S) 19459 


PLANT DESIGN AND OPERATION 


REFER ALSO TO CITATION(S) 19283, 19285 
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18272 Step response of a governed hydrogenerator. Foord, T.R. 
(Univ. of Glasgow, Scotland). Proc. Inst. Electr. Eng. (London); 125: 
No. 11, 1247-1248(Nov 1978). 

Stable control of the frequency in an electrical power system 
is essential to ensure continuity of supply. It is determined by the 
combined effect of the speed governors fitted to the generating sets 
throughout the system. The power output response of a steam- 
driven set to sudden loss in generating capacity is initially fast, but, 
after a few seconds, loss of boiler pressure reduces the output of the 
set. On the other hand, the response of a hydroelectric generator, 
although initially less rapid (due to the need to accelerate the water 
column), can be maintained at a high level for as long as storage 
water is available. Hydrosets are therefore particularly useful for 
system-frequency control provided they are fitted with governors 
that ensure a fast, but stable, response to a sudden change of load. In 
practice, governor settings are usually made during commissioning 
on the basis that the set will be stable when fully loaded and 
electrically isolated from the rest of the system. The transient speed 
response of a single, isolated, governed hydrogenerator operating at, 
or near, full load is discussed. 


18273 Development of the Capsule System, a new construction 
system for penstocks in pump-up hydroelectric power stations. Oba, 
H.; Kamei, T.; Sakaguchi, Y.; Fujishiro, Y.; Takada, M. Kawasaki 
Giho; No. 61, 141-147(Aug 1976). (In Japanese). 

On-site construction of penstocks is subject to some special 
conditions caused by the location and structure, and rationalization 
of the process has been an important subject. Today, with the 
appearance of pump-up hydroelectric power stations, penstocks 
have become large and high-strength steel of 80 kg/mm? class tensile 
strength has begun to be used for the material and therefore rationa- 
lization has become more necessary. Under these conditions we 
again studied on-site construction work and developed a new 
system, called the “Capsule System”, with the aim of full mechaniza- 
tion and systematization. In this report we describe the purposes and 
outline of this new system and introduce an actual example. 


ECONOMICS AND MANAGEMENT 
REFER ALSO TO CITATION(S) 19357, 19358 


18274 (PB—280694) Hydro power: economic comparisons. Tech- 
nical report. Vance, P.R.; Bryan, L.C. (Mitre Corp., Bedford, MA 
(USA)). 30 Dec 1976. 33p. (MTR—3394). NTIS PC A03/MF AO1. 

With the recent large increase in the cost of fossil fuels, there 
has been renewed interest in hydroelectric power. This paper devel- 
ops the production cost equations for hydro generation and for 
fossil-fired alternatives, and makes a pre-embargo and a post-embar- 
go cost comparison. The results show a striking improvement in the 
economic position of potential hydroelectric projects. Many of the 
potential hydroelectric projects that were not economically feasible 
in the past may now be considered economically sound. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 19282 


SOLAR ENERGY 


18275 (AED-CONF—78-155-045) Solar energy for commercial 
purposes. Turek, K. (Sueddeutsche Metallwerke G.m.b.H., Walldorf 
(Germany, F.R.)). 1978. 18p. (In German). (CONF-7804102—16). 
Dep. NTIS (US Sales Only), PC A02/MF AOI. 

From Systems exhibition energy within the context of the 
Hannover fair; Hannover, F.R. Germany (19 Apr 1978). 

The report gives an outline of the physical fundamentals of 
solar energy utilization in Mid-Europe and points out differences as 
compared to other regions of the world. Hints for promising or 
already realized technologies are given. The technology is explained, 
in addition, with the aid of examples, in particular for water heating 
and swimming pool heating. The use of heat pumps in the system is 
also discussed. 


18276 (DIB—78-07-505) Solar energy equipment (Iran). Foreign 
market survey report. (Trade Center, Tehran (Iran)). Dec 1977. 126p. 
~ sales only for 8 months. Available to foreign addresses in Feb 

The market research was undertaken to study the present and 
potential US share of the market in Iran for solar energy equipment; 
to examine growth trends in Iranian end-user industries over the next 
few years; to identify specific product categories that offer the most 
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promising export potential for US companies; and to provide basic 
data which will assist US suppliers in determining current and 
potential sales and marketing opportunities. The trade promotional 
and marketing techniques were also reviewed. 


18277 (HCP/CS—4192-2) Solar energy commercialization for 
Middle East countries. (Systems Consultants, Inc., Washington, DC 
(USA)). Dec 1978. Contract W-31-109-ENG-38. 82p. Dep. NTIS, 
PC A05/MF AOl1. 

As part of the information acquisition task of the DOE 
International Solar Commercialization Working Group (ISCWG), 
Team B conducted a survey and assessment of Middle East countries 
to determine solar commercialization potential. This report presents 
the findings and assessment of the information acquired on Egypt, 
Iran, Iraq, Kuwait, and Saudi Arabia, and at the Cairo symposium. 
A profile of each country is presented in Appendix I. 


18278 Contribution of the sun to the energy supply. Hagena, 
O.F. (Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.); 
Karlsruhe Univ. (TH) (Germany, F.R.)). Chem. Ztg.; 102: No. 7/8, 
241-247(1978). (In German). 

In view of increasing energy demand, decreasing supplies and 
increasing thermal discharge to the environment, solar energy is 
generally considered to become eventually a significant part of 
future energy systems. The present paper reviews the various meth- 
ods to utilize solar energy in its indirect form of hydropower, wind 
energy and biomass. It presents in some detail the fundamentals and 
technical solutions of solar systems which extract heat and electric- 
ity from solar radiation. A discussion of the many factors which 
enter into the cost/benefit analysis shows that even for conditions in 
Germany the increased use of small solar systems to supply low 
temperature heat to individual consumers will become justified by 
economic reasons. 


18279 Energy self-reliance in solar energy. Clark, W. pp 18-29 of 
Proceedings of the consumer conference on solar energy develop- 
(197) Albuquerque, NM; New Mexico Energy Resources Board 
re ; 

From Consumer conference on solar energy development; 
Albuquerque, NM, USA (2 Oct 1976). 

The various dilemmas faced in energy needs are discussed 
from a historical perspective. The difficulties involved in going 
nuclear are described. It is concluded that energy conservation and 
solar energy must be considered as national priorities. (MHR) 


RESOURCES AND AVAILABILITY 
REFER ALSO TO CITATION(S) 20572 


18280 (CONF-780432—, pp 347-351) Low-cost insolation re- 
cording system. Sittler, O.D.; Agogino, M.M. (Eastern New Mexico 
Univ., Portales). 1978. 

From Conference on performance monitoring techniques for 
evaluation of solar heating and cooling systems; Washington, DC, 
USA (3 Apr 1978). 


Accurate insolation measurements usually entail large invest- 
ments in precision pyranometric instruments. A detailed comparison 
of data from an inexpensive pyranograph with data from a higher 
precision station shows that values for total daily insolation lying 
within 10% of pyranometer station values can be derived from 
pyranograph records with minimal time and effort through the use 
of careful calibration and data management techniques. 


18281 Relation between sunshine duration and mean daily solar 
radiation on a horizontal surface in Iraq. Abbas, M.A.; El-Nesr, M.K. 
(Al-Mustansirya Univ., Baghdad, Iraq). Jragi J. Sci. ; 18: No. 2, 142- 
149(1977). 

Utilization of solar energy at any locality requires a detailed 
knowledge of the availability of solar radiation at that locality. In 
Iraq, the sunshine duration is recorded at many stations throughout 
the country, while the solar radiation intensity is recorded only at 
Mosul, Baghdad and Nasiriya, representative of the northern, cen- 
tral, and southern climatological zones of Iraq. For each of these 3 
stations, a regression equation has been obtained by the method of 
least squares: Q/Q/sub 0/ = a + b n/N, where Q is the monthly 
mean daily total radiation on a horizontal surface, Q/sub 0/ is the 
corresponding monthly mean daily radiation at the outer limits of 
the atmosphere, n/N is the corresponding percentage of possible 
sunshine duration, and a and b are constants depending on locality 
and climate of the stations. To study the possibility of extending the 
application of this equation to other Arab Countries near Iraq values 
of the regression coefficients a and b have been calculated for Giza 
(Egypt) and compared with the corresponding constants for Iraq. 
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18282 Light and heat solarization, sunshade. Zimmermann, K. 
Tech. Bau; No. 7, 663-668(1976). (In German). 

Sun position diagrams for all inhabited geographical latitudes 
were developed for the determination of the geographical, yearly 
and daily position of the sun by the Institut fuer Tageslichttechnik, 
(Institute for Daylight Technique) Stuttgart. By means of the 
former, the incident regions of solar radiation with various window 
orientations could be determined. Yearly and daily sun position and 
duration of sunshine can be read off at the intersection of curves. 
The values are given for the 21st of each month; intermediate values 
are interpolated. 


18283 Global solar radiation in Valencia (Spain) its relation with 
hours of sunshine. Borras, F.; Martinez-Lozano, J.A.; Tejerina, F.; 
Tena, F. (Valencia Univ., Spain). COMPLES - Rev. Int. Heliotech.; 
11-13(1976). 

Global solar radiation data received on an horizontal surface 
at ground level in Valencia (Spain) during the period going from 
1972 to 1975 are studied. The temporal evolution of such data is 
found and plotted, and the isoplethes of the mean hourly valors for 
the whole pericd are drawn. The results are discussed and compared 
with those of other observatories in the Spanish Mediterranean 
coast. An interrelationship between this data and hours of sunshine is 
found following the modificated Angstrom formula G/Go = a + b 
n/N, obtaining the coefficients a and b for Valencia. The proposed 
expression is: G/Go = 0.23 + 0.50 n/N, with a linear correlation 
coefficient 0.95. 


18284 (UCRL-Trans—1558) Program for calculating solar irra- 
diance and illuminance on oriented and sloped surfaces: clear and 
overcast skies. Dogniaux, R.; Lemoine, M. (Institut Royal Meteoro- 
logique de Belgique, Brussels). 1976. Translated from Royal Institut 
Royal Meteorologique de Belgique Miscellanea, Series c., No. 14 
section 2-6, 1976. 16p. Dep. NTIS, MF AOl. 

Portions of document are illegible. 

A computer procedure program is described for obtaining, on 
clear sky and overcast sky conditions, the components of solar 
irradiance and illuminance on oriented and sloped surfaces. The 
results are expressed respectively in watt per square meter and 
kilojoule. 


’ 


ECONOMICS 
REFER ALSO TO CITATION(S) 18356, 18382, 18432, 18433, 18434 


18285 Proceedings of the consumer conference on solar energy 
development. Albuquerque, NM; New Mexico Energy Resources 
Board (1976). 536p. (CONF-761091—). 

From Consumer conference on solar energy development; 
Albuquerque, NM, USA (2 Oct 1976). 

Twenty-seven papers are included. Separate abstracts were 
prepared for twenty-six. One paper appeared previously as LA-UR- 
76-2097. (MHR) 


18286 Solar energy: has the time come. Carlson, R.C. (Stanford 
Research Inst., Menlo Park, CA). pp 76-87 of Proceedings of the 
consumer conference on solar energy development. Albuquerque, 
NM; New Mexico Energy Resources Board (1976). 

From Consumer conference on solar energy development; 
Albuquerque, NM, USA (2 Oct 1976). 

An overall economic, technical, social, and environmental 
analysis of the advantages and disadvantages of large scale solar 
energy was recently completed. This study used a comprehensive 
regional computer model of the energy sector to analyze potential 
energy futures over the next 50 years. One view of the conclusions 
of that study is presented here. Previous energy shortages in history 
and the results of deforestation are reviewed briefly. (MHR) 


18287 Energy decision-making and the diffusion of solar technol- 
ogy in the building industry: excerpts from the final draft of a working 
paper. Schoen, R. (Solar Resources, Inc., Los Angeles, CA). pp 89- 
121 of Proceedings of the consumer conference on solar energy 
development. Albuquerque, NM; New Mexico Energy Resources 
Board (1976). 

From Consumer conference on solar energy development; 
Albuquerque, NM, USA (2 Oct 1976). 

The possibility of changes in the process and product of 
producing the built environment, including adjustments in the roles 
of the various key actors and the relationships which presently exist 
between them, is explored. The following topics are discussed: the 
identification of individual decision makers, the decision-making 
environment, and the types of choices and decisions within the 
building industry. (MHR) 


18288 Business opportunities in solar energies. Glesk, M. pp 356- 
369 of Proceedings of the consumer conference on solar energy 
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development. Albuquerque, NM; New Mexico Energy Resources 
Board (1976). 

From Consumer conference on solar energy development; 
Albuquerque, NM, USA (2 Oct 1976). 

The nature of the solar industry is defined and some of the 
opportunities in it are discussed. Some of the problems are pointed 
out and some ways they may be overcome. Some of the natural roles 
and natural participants in the developing solar industry are defined. 
(MHR) 


18289 Solar energy opportunities for small business. Hay, H.R. 
(Skytherm Processes and Engineering, Los Angeles). pp 370-393 of 
Proceedings of the consumer conference on solar energy develop- 
ment. Albuquerque, NM; New Mexico Energy Resources Board 
(1976). 

From Consumer conference on solar energy development; 
Albuquerque, NM, USA (2 Oct 1976). 

Solar energy opportunities for small business are reviewed 
under the headings: innovative, supportive, manipulative, and con- 
structive. Government policies toward solar energy are criticized, 
with emphasis on the demonstration programs. (MHR) 


18290 Solar penetration and the utility load factor. Jardine, D.M. 
pp 503-512 of Proceedings of the consumer conference on solar 
energy development. Albuquerque, NM; New Mexico Energy Re- 
sources Board (1976). 

From Consumer conference on solar energy development; 
Albuquerque, NM, USA (2 Oct 1976). 

The role of solar technology is analyzed relative to two basic 
rules for technology penetration. These are: The new system must be 
competitive in price and quality with all other available competing 
systems. The new system must be compatible with existing energy 
and fuel systems. (MHR) 


ENVIRONMENTAL, LEGAL, AND 
INSTITUTIONAL ASPECTS 


REFER ALSO TO CITATION(S) 18287, 18289, 19469 


18291 (PB—279994) Legal and institutional perspectives on solar 
energy in Colorado. A case study of land use and energy decision- 
making. Final report. Hillhouse, K.H.; Kohler, E.E.; Liroff, R.A.; 
Miller, A.S. (Environmental Law Inst., Washington, DC (USA)). 
Nov 1977. 243p. NTIS PC Al1/MF AOl1. 

The primary objective of this study was to inventory and 
evaluate Colorado's institutional and regulatory structure relevant to 
an emerging energy ro Topics covered include: (1) an 
examination of the potential effect of federal jurisdiction over mat- 
ters relevant to solar utilization; (2) an analysis of a number of 
Colorado's incentives, proposed and implemented, that might en- 
courage solar applications and build a solar assessment capability 
into the state’s energy planning institutional structure; (3) develop- 
ment of these considerations with specific attention to utility re, = 
tions and to land use planning for solar utilization; and (4 
examination of the general appeal of solar systems by cepntinn 
energy literature and social and architectural history. 


18292 (PB—280165) Use and abuse of the regulatory process in a 
developing solar energy space conditioning industry. Petersen, H.C.; 
Owen, B.M. (Utah State Univ., Logan (USA). Dept. of Economics; 
Stanford Univ., CA (USA). Dept. of Economics). Dec 1977. 60p. 
NTIS PC A04/MF AOI. 

Emerging industries providing goods and services in competi- 
tion with existing regulated industries may find that the regulatory 
process is used as a weapon against them to prevent their successful 
entry into the field. Strategic use of regulatory procedures may be as 
important a competitive tool for regulated industries as are the 
traditional weapons of price, innovation, and product differentiation 
in unregulated markets. In this report eight general possibilities for 
existing regulated firms and potential new entrants into an industry 
to use the regulatory process for their own advantage are suggested. 
Specific ways in which gas and electric utilities or solar equipment 
suppliers could use these strategies to alter the rate and nature of 
development of a solar space conditioning industry are also dis- 
cussed. Alternative regulatory scenarios for a solar space condition- 
ing industry are considered. Preferences for each of the eight alter- 
natives from the viewpoint of electric and gas utilities, independent 
suppliers, and a social planner are considered. 


18293 Consumer protection: past, present and future. Dawson, J. 
pp 30-37 of Proceedings of the consumer conference on solar energy 
development. Albuquerque, NM; New Mexico Energy Resources 
Board (1976). 

From Consumer conference on solar energy development: 
Albuquerque, NM, USA (2 Oct 1976). 
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A series of information and protection efforts undertaken, 
primarily by government, to help provide a base for solid solar 
growth, to prevent or curtail fraud, and to promote quality in the 
solar industry are reviewed. (MHR) 


18294 Solar energy: its environmental dimensions. Hillhouse, 
K.H. (Environmental Law Inst., Washington, DC). pp 38-70 of 
Proceedings of the consumer conference on solar energy develop- 
ment. Albuquerque, NM; New Mexico Energy Resources Board 
(1976). 

From Consumer conference on solar energy development; 
Albuquerque, NM, USA (2 Oct 1976). 

Environmental issues raised by solar energy are considered 
from two —— environmental protection from adverse im- 
pacts of solar development and environmental protection strategies 
that act as incentives for solar development. Federal and state roles 
in environmental protection are discussed with emphasis on the 
state’s public utilities commission (PUC). The stawtory framework 
of this authority is detailed. Additional initiatives that a state PUC 
might take in an effort to foster solar utilization are developed and 
recommended. Solar rights and the danger that a premature assign- 
ment of solar rights might jeopardize a greater need are explored. A 
section on solar land use planning develops the ideas concerned 
where the resource is the environment and the whole notion of land 
use decisions based on solar energy assessments. (MHR) 


18295 Federal solar legislation. Halacy, D. pp 253-282 of Pro- 
ceedings of the consumer conference on solar energy development. 
Albuquerque, NM; New Mexico Energy Resources Board (1976). 

From Consumer conference on solar energy development; 
Albuquerque, NM, USA (2 Oct 1976). 

The history of federal solar legislation is traced from 1951 to 
1976, bill by bill. Solar money bills and other federal impact on solar 
— are discussed. The appendix is a bibliography of this 
egislation. (MHR) 


18296 Building codes, land use controls, and other regulations to 
encourage solar energy use. Robbins, R.L. (Lake Michigan Feder- 
ation, Chicago). pp 283-300 of Proceedings of the consumer confer- 
ence on solar energy development. Albuquerque, NM; New Mexico 
Energy Resources Board (1976). 

From Consumer conference on solar energy development; 
Albuquerque, NM, USA (2 Oct 1976). 

Some of the key issues in the zoning and subdivision controls 
are outlined as well as in building code issues. Other issues which 
relate closely to sun rights and utility auxiliary energy is considered 
briefly. (MHR) 


18297 Solar rights and their effect on solar heating and cooling. 
Eisenstadt, M.M.; Utton, A.E. pp 301-339 of Proceedings of the 
consumer conference on solar energy development. Albuquerque, 
NM; New Mexico Energy Resources Board (1976). 

From Consumer conference on solar energy development; 
Albuquerque, NM, USA (2 Oct 1976). 

Legal precedents in the U.S. are reviewed in the following 
areas: the doctrine of ancient lights; easements for light and air; 
whether easements for unobstructed light are solar rights; and prop- 
erty rights to airspace. The following are discussed: creation of solar 
rights by zoning, the desired characteristics of solar rights, and 
tradeoffs. (MHR} 


18298 Utility role in solar commercialization. Roberson, J.B. 
(Southern California Edison Co., Rosemead). pp 490-502 of Proceed- 
ings of the consumer conference on solar energy development. 
Albuquerque, NM; New Mexico Energy Resources Board (1976). 

From Consumer conference on solar energy development; 
Albuquerque, NM, USA (2 Oct 1976). 

The reasons for utility interest in the successful commercial- 
ization of solar technology are discussed. Outside influences on the 
solar marketplace, especially laws, are described. (MHR) 


SOLAR ENERGY CONVERSION 
REFER ALSO TO CITATION(S) 18493, 19468 


PHOTOVOLTAIC CONVERSION 
REFER ALSO TO CITATION(S) 18496, 19293 


18299 (AD-A—055794) Photodiode design study. Final report, 
May—December 1977. Lamorte, M.F. (Research Triangle Inst., 
Durham, NC (USA)). Dec 1977. Contract F33615-76-C-1283. 81p. 
NTIS PC A05/MF AO1. 

The purpose of this work was to apply the analytical method 
devel or single junction and multijunction solar cells, Contract 
No. F33615-76-C-1283, to photodiodes and avalanche photodiodes. 
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It was anticipated that this analytical method will advance the state- 
of-the-art because of the following: (1) the analysis considers the 
total photodetector multilayer structure rather than just the depleted 
region; (2) a model of the complete band structure is analyzed; (3) 
application of the integral form of the continuity equation is used; (4) 
structures that reduce dark current and/or increase the ratio of 
photocurrent to dark current are obtained; and (5) structures that 
increase spectral response in the depleted region and reduce re- 
sponse in other regions of the diode are obtained. The integral form 
of the continuity equation developed for solar cells is the steady-state 
or time-independent form. The contract specified that the time- 
independent equation would only be employed to determine applica- 
bility to photodetectors. The GaAsSb photodiode under develop- 
ment at Rockwell International, Thousand Oaks, California was used 
to determine the applicability to photodetectors. The diode structure 
is composed of four layers grown on a substrate. The analysis 
presents calculations of spectral response. This parameter is used in 
this study to optimize the structure. 


(AED-Conf—77-648-001) Properties of a solar cell unit 
with mirrors and radiators. Ebeling, W.D.; Rex, D. (Technische 
Univ. Braunschweig (Germany, F.R.). Lehrstuhl fuer eon 3 
technik und Reaktortechnik). 1977. 24p. (In German). (CONF- 
7709172—1; DGLR-Paper—77-011). Dep. NTIS (US Sales Only), 
PC A02/MF AO1. 

From 10. annual meeting of the Deutsche Gesellschaft fuer 
Luft- und Raumfahrt; Berlin, F.R. Germany (13 Sep 1977). 

A new constructional type of spaceflight solar generator is 
introduced in which solar radiation is focused by means of a cylin- 
der-parabolic mirror on the solar cell. At the same time, the mirror 
surfaces in their function as radiators cool the solar cells. The results 
of thermal optimization show that with this concept the power mass 
can be decreased. Also, only one third of the solar cell surface is 
needed per power unit. The properties of a panel of this kind with 
non-exact alignment are investigated. 


18301 (CONF-771051—) Proceedings of the photovoltaics pro- 
gram semi-annual review, Advanced Materials R and D Branch. 
(Department of Energy, Washington, DC (USA). Div. of Solar 
Energy). 1977. 748p. Dep. NTIS, A99/MF AOl1. 

From ERDA photovoltaics advanced materials review meet- 
ing; Denver, CO, USA (4 Oct 1977). 

38 of the 39 papers given were indexed individually for the 
wii o One paper was previously included in the data base. 


18302 (COO—4094-10) Mead, Nebraska, 25-kW photovoltaic 
power system. Romaine, W.R. (Massachusetts Inst. of Tech., Lexing- 
ton (USA). Lincoln Lab.). 5 Jan 1979. Contract EY-76-C-02-4094. 
43p. Dep. NTIS, PC A03/MF AOl1. 
In 1977 MIT/Lincoln Laboratory designed, constructed, and 
_ into operation a 25-kW-peak solar photovoltaic power system in 
ead, Nebraska. This system was to be used to provide power to an 
agricultural test facility operated by the University of Nebraska. The 
initial application of the PV system was to provide power to irrigate 
an 80-acre cornfield. The photovoltaic power system is described as 
it existed at the time of its inauguration, and as it will exist following 
the completion of presently planned modifications, which include 
more fully automated control and addition of an uninterruptible 
power supply. 


18303 (COO—4094-17) Maximum power trackers for photovol- 
taic arrays. Landsman, E.E. (Massachusetts Inst. of Tech., Lexington 
(USA). Lincoln Lab.). 1978. Contract EY-76-C-02-4094. 6p. (CONF- 
780619—21). Dep. NTIS, PC A02/MF AO1. 

From IEEE photovoltaic specialists conference; Washington, 
DC, USA (5 Jun 1978). 

A maximum power point tracker can increase the time that a 
photovoltaic power system operates near the maximum power point 
of the solar array and this can increase the system energy output and 
enhance its economic value. A maximum power tracking system has 
been devised at MIT/Lincoln Laboratory which is conceptually 
simpler than presently available trackers and can be simply imple- 
mented with digital logic. It is based on the observation that maxi- 
mum power into most loads corresponds with maximum voltage or 
current. The theoretical background is established and the results of 
breadboard testing are presented. 


18304 (COO—4094-18) Field testing and evaluation of PV 
module performance. Forman, S.E. (Massachusetts Inst. of Tech., 
Lexington (USA). Lincoln Lab.). 1978. Contract EY-76-C-02-4094. 
9p. (CONF-780619—23). Dep. NTIS, PC A02/MF AOl1. 

From IEEE photovoltaic specialists conference; Washington, 
DC, USA (5 Jun 1978). 

Between March of 1977 and June of 1978, MIT Lincoln 
Laboratory in conjunction with the Department of Energy, placed 
41.5 kilowatts of photovoltaic modules at various experimental test 
sites in the United States. The largest of these include a 25 kilowatt 
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array in Mead, Nebraska, which is used for corn irrigation and crop 
drying and a 15 kilowatt rooftop test bed in Lexington, Massachu- 
setts, which is used to evaluate components of photovoltaic systems 
prior to field installation. The performance of the photovoltaic 
modules is summarized, and the physical and electrical changes 
which have occurred due to weathering and soil accumulation 
during that time period are described. To date only nine modules 
amounting to 130 watts have experienced electrical failures. 


18305 (COO—4094-30) National solar photovoltaic information 
system. Millner, A.R. (Massachusetts Inst. of Tech., Lexington 
(USA). Lincoln Lab.). 21 Mar 1978. Contract EY-76-C-02-4094. 24p. 
Dep. NTIS, PC A02/MF AOl1. 

A system is described for gathering, processing, and distribut- 
ing informative data concerning photovoltaic systems. It includes 
implementation of site data acquisition systems and data processing 
for distribution to a variety of potential users. 


18306 (DOE/JPL/954865—2) Array Automated Assembly 
Task, Low Cost Silicon Solar Array Project. Phase 2. Quarterly 
technical report No. 2, January—March 1978. Jones, G.T.; Rhee, 
S.S.; Allison, K.L. (Sensor Technology, Inc., Chatsworth, CA 
(USA)). 1978. Contract NAS-7-100-954865. 67p. Dep. NTIS, PC 
A04/MF AOl. 

Data were gathered and analysis continued on thirteen proc- 
ess task groups. Four tasks were completed. A solar cell test data 
acquisition system was constructed, which showed that an automat- 
ed system for collecting data on solar cell electrical performance is 
very useful and suitable for large-scale production. The application 
of plasma etching to thick film resist removal was studied and was 
not found to be a promising process technique. The laser trimming 
and holing operation was completed. Wafer surface preparation 
experiments were completed and a SAMICS study performed. The 
new texturizing system would add 6.39 cents to the price of a cell. A 
preliminary investigation led to the selection of the laser scanning 
method for the detection of mechanical defects in silicon solar cells. 
The present technology in thick film printing has been reviewed and 
some of the anticipated problem areas have been investigated. The 
current technology in the field of plasma silicon nitride deposition 
was studied and a preliminary cost estimate was performed. A new 
moderately sized system for the sequential plating of silicon wafers 
has been designed and found to be conducive for automation require- 
ments. Technical information pertaining to the spray on dopant and 
drying system was obtained. The solar cell interconnection method 
which uses a copper clad Kapton sheet without overlay was de- 
signed. A preliminary flexible printed circuit sheet for the 2’ x 4’ 
module was drawn and the fabrication of a design feasibility model 
which would demonstrate the viability of the flexible printed circuit 
sheet is currently underway. 


18307 (DOE/JPL/954901—78/3) Development and evaluation 
of die materials for use in the growth of silicon ribbons by the inverted 
ribbon growth process: Task II, LSSA Project. Quarterly report No. 3. 
Duffy, M.T.; Berkman, S.; Moss, H.I.; Cullen, G.W. (RCA Labs., 
Princeton, NJ (USA)). Jun 1978. Contract NAS-7-100-954901. 23p. 
Dep. NTIS, PC A02/MF AO1. 

The thermal stability of CVD SiO/sub x/N/sub y/ layers in 
contact with molten silicon has been studied by x-ray analysis. The 
results indicate that these layers are converted to the a and B phases 
of SisN, with the 8 phase predominating. Results to date indicate 
that the B phase is the more stable form in contact with molten 
silicon. This explains why CVD oxynitride layers appeared to be 
more stable in contact with molten silicon than CVD SisN, layers in 
previous experiments. The oxygen present in the oxynitride layers is 
apparently removed during contact with the silicon melt with simul- 
taneous conversion to SisN,, principally the 8 form. High-density 
hot-pressed SisN; has been prepared using MgO as binder. This 
material was found to be B-SisN; by x-ray diffractometry and 
displayed excellent chemical inertness to molten silicon. The purity 
of the material was also much superior to that of hot-pressed 
material purchased externally. Mullite crucibles displayed some 
high-temperature instability effects which may influence the bonding 
of CVD layers to the mullite surface. The Mark II ribbon growth 
apparatus has been installed and tested 


18308 (DST—2458-3) Study of II—IV—V-. chalcopyrite semi- 
conductors for solar cell applications. Quarterly report No. 3, April 1, 
1977—June 30, 1977. Littlejohn, M.A. (North Carolina State Univ., 
Raleigh (USA). Dept. of Electrical Engineering). 22 Feb 1978. 
Contract EX-76-C-01-2458. 6p. Dep. NTIS, PC A02/MF AOI. 

The activities and results of the chalcopyrite materials synthe- 
sis effort are described. Deposition of ZnSiAs2 on 100 Ge and 111 Si 
substrates was continued with emphasis on identifying correlations 
between growth system settings and layer properties such as mor- 
phology, uniformity, growth rate, stoichiometry, and crystal struc- 
ture. Results are discussed 
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18309 (DST—2458-4) Study of II—IV—V. chalcopyrite semi- 
conductors for solar cell applications. Quarterly report No. 4, July 1, 
1977—September 30, 1977. Littlejohn, M.A. (North Carolina State 
Univ., Raleigh (USA). Dept. of Electrical Engineering). 22 Feb 
1978. Contract EX-76-C-01-2458. 12p. Dep. NTIS, PC A02/MF 
AOl. 

Research was directed towards the synthesis and character- 
ization of the n-type deposits. The conditions required for growth of 
the n-type layers were found and the emphasis was then returned to 
the problem of obtaining thicker layers of p-ZnSiAs2 via higher 
growth rates. The conditions required for consistent epitaxial 
growth were also pursued. Results are presented. 


18310 (DST—2460-3) Improved semiconductors for photovoltaic 
solar cells. Quarterly report No. 3, January 1, 1977—March 31, 1977. 
Catalano, A.W.; Cambridge, J.; Dalal, V.; Dalton, V.; Fagen, E.A.; 
Gribbin, F.; Hall, R.B.; Masi, J.; Meakin, J.D.; Warfield, G. (Dela- 
ware Univ., Newark (USA). Inst. of Energy Conversion). 1977. 
Contract EX-76-C-01-2460. 49p. Dep. NTIS, PC A03/MF AOl1. 

The purpose of the work on this contract is to study the 
suitability of ZnsP2 as a photovoltaic material for large scale terres- 
trial use. The optimum parameters for growth of large single crystals 
were determined. Electrical measurements on single crystals and 
films treated in different ways were carried out to ascertain the 
mechanism responsible for the p-type conductivity. Optical studies 
of both crystals and films were carried to the point where the results 
are now quite consistent. Increased emphasis was placed on studies 
of Schottky barriers to Zn3P2. 


18311 (DST—2460-4) Improved semiconductors for photovoltaic 
cells. Quarterly report No. 4, April 1, 1977—June 30, 1977. Catalano, 
A.W.; Cambridge, J.; Dalal, V. (Delaware Univ., Newark (USA). 
Inst. of Energy Conversion). 1977. Contract EX-76-C-01-2460. 34p. 
Dep. NTIS, PC A03/MF AO1. 

The purpose of the work on this contract is to study the 
suitability of ZnsP2 as a photovoltaic material for large scale terres- 
trial use. ZnsP2 was chosen for study after a systematic literature 
search revealed it as one of the most promising unexplored com- 
pounds for use as the absorber-generator portion of a photovoltaic 
cell. Measurements of many of the key parameters of the material 
were refined and many were completed, and emphasis shifted 
toward device studies on single crystals. Schottky diodes were made 
with Mg and AI contacts on well polished single crystals. Because of 
technological problems with the contacts, the metallization had to be 
thick, and consequently opaque. Thus devices were used mainly to 
study the contact and material parameters, but not the photovoltaic 
effect to any great extent. 


18312 (N—77-84668) Space station systems analysis study. ex- 
ecutive summary. Final report. (Grumman Aerospace Corp., Beth- 
page, NY (USA)). 27 Jul 1977. Contract NAS8-31993. 43p. (NSS- 
SS-RP—022). NTIS PC A03/MF AOI. 

The goal of the Space Station Systems Analysis Study was to 
synthesize a program that would provide a permanent operational 
base and space laboratory capability in earth orbit, and to develop 
SCB (Space Construction Base) design concepts for implementing 
the program. The following four mission categories which offer 
clear potential benefits on earth were selected as drivers for the SCB 
concept and overall program: Space Solar Power Development, 
Space Manufacturing, Public Service Platform for advanced com- 
munications/navigation/surveillance, and Science-Solar Terrestrial 
Observatory/Life Science. Space Solar power emerged as the most 
compelling mission with the greatest impact on the program. The 
other three missions integrated with the solar power development 
needs for large electrical power supply, long duration manned 
presence in space, and an in-space construction facility. 


18313 (N—78-21199) Charging of flexible solar array substrates 
in kilovolt electron beams. Staskus, J.V.; Narciso, S.J. (National 
Aeronautics and Space Administration, Cleveland, OH (USA). 
Lewis Research Center). Mar 1978. 32p. (NASA-TM—73865; E— 
9455). NTIS PC A03/MF AOI. 

A series of survey tests were conducted to evaluate samples 
of flexible solar arrays. The samples used woven carbon fibers and/ 
or coatings to increase the surface conductivity of the KAPTON 
substrate and thereby reduce surface charging. Four different sam- 
ples were evaluated by exposing them to monoenergetic electron 
beams of 2 to 20 KeV at a current density of 1 nA sq cm. Simulated 
eclipse tests were also conducted. The results were as expected; the 
more continuous the conductive pattern, the lower the surface 
charging. 


18314 (N—78-21598) Results of the 1974 through 1977 NASA/ 
JPL balloon flight solar cell calibration program. Sidwell, L.B. (AN 
SSSR, Leningrad. Inst. Khimii Silikatov). 15 Jan 1978. Contract 
NAS7-100. 30p. (NASA-CR—156180; JPL-PUB—77-82). NTIS PC 
A03/MF AOI. 
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From 1974 through 1977, seven solar cell calibration flights 
and two RandD flights with a spectroradiometer as a payload were 
attempted. There were two RandD flights, and one calibration flight 
that failed. Each calibration flight balloon was designed to carry its 

yload to an altitude of 36.6 km (120 kft). The RandD flight 
Coons were designed for a payload altitude of 47.5 km (150 kft). 
At the end of the flight period, the upper (solar cell calibration 
system) and lower (consolidated instrument package (DIP) payloads 
were separated from the balloon and descend via parachutes. The 
calibrated solar cells recovered in this manner were used as primary 
intensity reference standards during solar simulator testing of solar 
cells and solar arrays with similar spectral response characteristics. 
This method of calibration has become the most widely accepted 
technique for developing space standard solar cells. 


18315 (N—78-21600) Structure of deformed silicon and implica- 
tions for low cost solar cells. Mardesich, N.; Leipold, M.H.; Turner, 
G.B.; Digges, T.G. Jr. (Jet Propulsion Lab., Pasadena, CA (USA)). 1 
Mar 1978. Contract NAS7-100. 25p. (NASA-CR—156166; JPL- 
PUB—78-13). NTIS PC A02/MF AOl. 

The microstructure and minority carrier lifetime of silicon 
were investigated in uniaxially compressed silicon samples. The 
objective of the investigation was to determine if it is feasible to 
produce silicon solar cells from sheet formed by high temperature 
rolling. The initial structure of the silicon samples ranged from single 
crystal to fine-grained polycrystals. The samples had been deformed 
at strain rates of 0.1 to 8.5/sec and temperatures of 1270-1380 C with 
subsequent annealing at 1270-1380 C. The results suggest that high 
temperature rolling of silicon to produce sheet for cells of high 
efficiency is not practical. 


18316 (N—78-21601) Characterization of solar cells for space 
applications. Volume 1: electrical characteristics of OCLI violet solar 
cells as a function of intensity and temperature. Casad, T.A.; Down- 
ing, R.G.; Weiss, R.S. (Jet Propulsion Lab., Pasadena, CA (USA)). 
15 Mar 1978. Contract NAS7-100. 38p. (NASA-CR—156162; JPL- 
PUB—78-15-V-1). NTIS PC A03/MF AO1. 

Electrical characteristics of OCLI violet N/P silicon solar 
cells are presented in graphical and tabular format as function of 
solar illumination intensity and temperature. 


18317 (SAND—7838(Vol.4)) Photovoltaic transient analysis 
program user’s guide. Volume IV. Supporting data. Lambarski, T.J.; 
Malmberg, A.F.; Melick, K.E.; Turfler, R.M.; Semmens, M.G. 
(BDM Corp., Albuquerque, NM (USA)). Oct 1978. Contract EY-76- 
C-04-0789. 155p. Dep. NTIS, PC A08/MF AO1. 

The following appendices are presented: additional examples, 
reprint of Solarex Task I Report, and reprint of Solarex Task II 
pe The examples include some of the runs used to validate the 
PV cell and PV aggregate models. The data and parameters for the 
runs were obtained from I-V curves taken by Solarex Corporation in 
3-inch diameter silicon flat plate solar cells and panels constructed 
from these same cells. The measured I-V curves have been included 
for comparison. Illuminated curves are standard half sun and one sun 
curves. Dark forward curves are plotted in similar coordinates with 

itive currents rather than negative current as would be expected 
rom PV cell current conventions. The Task I Report summarizes 
empirical data on solar cells, solar cell packaging and peripheral 
devices, all required in the simulation of large solar cell arrays. The 
information is grouped according to solar cells electrical characteris- 
tics, packaging dependent electrical characteristics, peripheral inter- 
connections characteristics, and finally into concentrator cells and 

lycrystalline silicon characteristics. The results of an effort of 

larex Corporation to verify the accuracy of the BDM solar model 
simulation with actual measurements are summarized. A three 
pronged approach was used to verify simulated photovoltaic cell, 
panel and array models. First, quantities of solar cells were individ- 
ually evaluated for both dark and light characteristics. Second, six 
solar modules were constructed from these cells and subjected to 
both illumination and load transients. The third aspect of the model 
verification effort ws to perform transient and dc measurements on 
a arrays. A representative sample of the data collected is 
ncluded. 


18318 TID—28710) Improved semiconductors for photovoltaic 
solar cells. ly report No. 3, January 1, 1977—March 31, 1977, 
Catalano, A.W.; Cambridge, J.; Dalal, V.; Dalton, V.; Fagen, E.A; 


Gribbin, F.; Hall, R.B.; Masi, J.; Meakin, J.D.; Warfield, G. (Dela- 
ware Univ., Newark (USA). Inst. of Energy Conversion). 1977. 
Contract EX-76-C-01-2460. 48p. Dep. NTIS, BC 03/MF AOl. 
The purpose of the work is to study the suitability of ZnsP2 as 
a photovoltaic material for large scale terrestrial use. ZnsP2 was 
chosen for study because those of its physical parameters which 
could be gleaned from the existing literature matched fairly well the 
criteria for optimum terrestrial photovoltaic materials. The optimum 
ameters for growth of large single crystals were determined. 
lectrical measurements on single crystals and films treated in 
different ways were carried out to ascertain the mechanism responsi- 
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ble for the p-type conductivity. Optical studies of both crystals and 
films were carried to the point where the results are now quite 
consistent. Increased emphasis was placed on studies of Schottky 
barriers to ZnsP2. 


18319 Angle-of-incidence effects in electron-beam-deposited 
SnO./Si solar cells. Feng, T.; Ghosh, A.K.; Fishman, C. (Exxon 
Research and Engineering Co., Linden, New Jersey 07036). Appl. 
Phys. Lett.; 34: No. 3, 198-199(1 Feb 1979). 

The power-conversion efficiency of SnO2/Si solar cells fabri- 
cated by electron-beam evaporation of SnO: is strongly dependent 
on the angle of incidence of the SnO2 vapor stream on silicon. The 
optimum angle of incidence is between 50° and 70°. Solar cells with 
power-conversion efficiencies exceeding 10% have been reproduci- 
bly fabricated by depositing the SnO» at angles of incidence in this 
optimum range. 


18320 Pulsed-electron-beam annealing of ion-implantation 
damage. Greenwald, A.C.; Kirkpatrick, A.R.; Little, R.G.; Minnucci, 
J.A. (Spire Corporation, Bedford, Massachusetts 01730). J. Appl. 
Phys.; 50: No. 2, 783-787(Feb 1979). 

Short-duration high-intensity pulsed electron beams have 
been used to anneal ion-implantation damage in silicon and to 
electrically activate the dopant species. Lattice regrowth and dopant 
activation were determined using *He* backscattering, SEM, TEM, 
and device performance characteristics as diagnostic techniques. The 
annealing mechanism is believed to be liquid-phase epitaxial re- 
growth initiating from the substrate. The high-temperature transient 
pulse produced by the electron beam causes the dopant to diffuse 
rapidly in the region where the liquid state is achieved. 


18321 High-efficiency thin-film polycrystalline-silicon solar cells. 
Chu, T.L.; Chu, S.S.; Lin, C.L.; Abderrassoul, R. (Southern Meth- 
odist University, Dallas, Texas 75275). J. Appl. Phys.; 50: No. 2, 919- 
921(Feb 1979). 

The deposition of a silicon film containing a p-n junction on a 
metallurgical silicon substrate has been used for the preparation of 
thin-film silicon solar cells. The substrate was prepared by the 
unidirectional solidification of purified metallurgical silicon on a 
graphite plate, and the silicon film was deposited by the thermal 
reduction of trichlorosilane with hydrogen containing appropriate 
dopants. Solar cells of the p*/n/n* -metallurgical silicon/graphite 
configuration have been prepared, and the AM1 efficiencies of 9—10 
cm? area cells are up to 9.5% 


18322 Solar generators pose high demands. Aspects for the use of 
storage batteries in solar electric power supply. Koethe, H.K. (Varta 
Batterie A.G., Kelkheim (Germany, F.R.). Forschungs- und 
Entwicklungszentrum). Elektrotechnik (Wuerzburg); 59: No. 21, 16- 
26(Nov 1978). (In German). 

The article deals with the demands made on storage batteries 
and with the adjustment of storage battery-solar cells in solar gener- 
ators. When these are connected, there must be a device for limiting 
the charging current or the charging voltage. The dimensioning of 
the battery and the solar cell surface depends on the power range 
required, the cycle range, the temperature range, and the insolation 
range. 


18323 Nontrivial dependence of the photo-emf of Cu/sub 2-x/S— 
CdS solar cells on the degree of doping of cadmium sulfide. Kantariya, 
R.V.; Pavelets, S.Y.; Razykov, T.M.; Umarov, G.Y.; Fedorus, G.A. 
(Institute of Semiconductors, Academy of Sciences of the Ukrainian 
SSR, Kiev). Sov. Phys. - Semicond. (Engl. Transl.); 12: No. 8, 960- 
961(Aug 1978). 

A study of the dependence of the photoelectric properties of 
Cu/sub 2-x/S—CdS heterojunctions on the degree of doping of CdS 
with a donor impurity (In, Ga) revealed a considerable increase in 
the maximum —— on reduction in the majority-carrier density 
in cadmium sulfide. The saturation photo-emf of the Cu/sub 2-x/S— 
CdS system was determined as a function of the donor concentration 
N/sub d/ in the heterojunction base in the range 10'*-10'7 cm~*, The 
photo-emf increased on reduction in N/sub d/. 


18324 (N—78-21957) Novel silicon crystals and method for their 
preparation. Authier, B. (National Aeronautics and Space Adminis- 
tration, Washington, DC (USA)). Sep 1977. Translation of West 
German Preliminary Patent Specification 25-08-803, 9p. Sep. 1976. 
(NASA-TM—75195). 12p. NTIS PC A02/MF AO. 

Plate shaped silicon crystals and their preparation by pouring 
a silicon melt into a suitable mold and then allowing it to solidify in a 
temperature gradient were investigated. The production of energy 
by direct conversion of solar energy into electrical energy by means 
of solar cells takes on increasing importance. While this type of 
energy production is already the prevailing form today in the realm 
of satellite technology, its terrestrial application has thus far encoun- 
tered strict limitations owing to the high price of such solar cells. Of 
the greatest interest in this connection are silicon cells. A substantial 
reduction in the semiconductor material costs and the costs involved 
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in the further processing to make solar cells are prerequisites for a 
rational market growth for solar energy. 


18325 For space travel and terrestrial use: solar generators and 
power supply systems. Schmidt, E. (Allgemeine Elektricitaets-Ge- 
sellschaft AEG Telefunken, Wedel (Germany, F.R.). Fachbereich 
Flugwesen und Sondertechnik Raumfahrt, Neue Technologien). 
Elektro-Anz.; 30: No. 24, 21-26(1977). (In German). 

Compared to thermal processes in the MW range, which are 
being developed for sites in Southern Europe, the static energy 
conversion by the photo voltaic effect is suitable for the range of 
applications from a few watts to a hundred kW. A solar generator 
system consists of the solar generator, a voltage regulator, a battery 
charge/discharge controller, the battery, a monitoring unit, an in- 
verter and a DC transformer. The charge/discharge controller en- 
sures the power supply of the consumers directly via the solar 
generator or battery, and the charging of the battery at low load. 
Development work for space flight is in progress for solar gener- 
ators, whose physical functioning is explained. The solar cells must 
be switched to suitable modules by series-parallel circuits. Solar 
generators which can be deployed in outer space consist of alumin- 
jum structures with thin layers of glass fibre reinforced or carbon 
fibre reinforced plastic laminate. For terrestrial plant the module 
sizes are obtained from the requirements of economic installation and 
maintenance. Development trends are indicated. 


18326 Properties of tin oxide heterojunction solar cells. Legge, 
R.N. Detroit, MI; Wayne State Univ. (1977). 129p. University Mi- 
crofilms Order No. 78-05, 197. 

Thesis (Ph. D.). 

Chemical vapor deposition techniques have been developed 
to form transparent, conducting thin films of SnO: on single crystal 
semiconductor substrates. The electrical and optical properties of 
these heterojunction devices have been studied in detail. Devices 
fabricated from n-Ge, n-Si, and n-GaAs show good photovoltaic 
properties. A model is presented to account for the unusual charac- 
teristics of these devices. In addition, the advantages and disadvan- 
tages of these devices over conventional solar cells is discussed. 


BIOMASS PRODUCTION AND CONVERSION 


REFER ALSO TO CITATION(S) 18259, 18263, 18267, 18268, 
18269, 19377, 19497 


18327 (CONF-781112—7) Synfuels and energy production from 
biomass and wastes. Klass, D.L. (Institute of Gas Technology, Chica- 
go, IL (USA)). Nov 1978. 12p. Institute of Gas Technology, Chica- 


go, IL. 

From ASME energy technology conference; Houston, TX, 
USA (5 Nov 1978). 

The concept of using renewable sources of carbon in the form 
of organic wastes and plant biomass for the production of synfuels 
and energy is reviewed. Combination waste disposal-energy recov- 
ery processes can serve as supplemental energy supplies, while 
integrated biomass energy farms represent major sources of supply. 
Various processes can be used to convert wastes and biomass to 
gaseous, liquid, and solid fuels. Recent internally consistent econom- 
ic analyses of some of these processes indicate that synfuels inter- 
changeable with those derived from fossil sources are more expen- 
sive than conventional fossil fuels. But the costs of fossil fuels and 
synfuels from wastes and biomass are expected to become more 
competitive in the future. Current research, development, and com- 
mercialization work on organic fuels derived from nonfossil raw 
materials is extensive and growing rapidly. Several commercial 
plants are already in operation using organic wastes as feeds; large- 
scale biomass energy systems are expected to be commercialized in 
the future. 


= (CONF-7710156—) Proceedings forest and field fuels 
ymposium. (Biomass Energy Inst., Inc., ae. Manitoba 
(Canada) 1977, 336p. Dep. NTIS (US Sales Only), PC Al5/MF 


From Forest and field fuels symposium; Winnipeg, Canada 
(12 Oct 1977). 

The purpose of the symposium was to examine forest and 
field fuels and to identify areas where RD and D funding would be 
effective in expanding their marketability and use as substitutes for 
oil. The present uses and immediate constraints on the wider uses of 
these renewable resources, compaction of field residues, and gasifica- 
tion and liquefaction of biomass were the topics discussed. Individual 
abstracts were prepared for selected papers. (JSR) 


18329 (CONF-7710156—, pp II.1-II.11) Perceived Canadian role 
for renewable energy. Overend, R. (Energy Mines and Resources, 
Canada). 1977. 

From Forest and field fuels symposium; Winnipeg, Canada 
(12 Oct 1977). 


SOLAR ENERGY 1923 


The policy planning and program development objectives of 
the Canadian government in the field of renewable energy resources 
are summarized. Areas in which more information is needed are 
indicated. (JSR) 


18330 (CONF-7710156—, pp III.1-III-20) Biomass production in 
short rotation hybrid poplar in Ontario. Anderson, H.W. (Ontario 
Ministry of Natural Resources, Maple). 1977. 

From Forest and field fuels symposium; Winnipeg, Canada 
(12 Oct 1977). 


The short rotation hybrid poplar research and management 
program in Ontario is outlined. Three basic versions are described: 
(1) minirotation, on 1- to 3-year cycle, (2) short rotation or pulp- 
wood type grown on 10-year cycle, and (3) long rotation or veneer 
type, grown on 20- to 30-year rotation. The prospects and limitations 
of these systems are discussed 


18331 (CONF-7710156—, pp V.1-V-15) Energies from the field: 
USA, Miles, T.R. (Consulting Engineer, Beaverton, OR). 1977. 

From Forest and field fuels symposium; Winnipeg, Canada 
(12 Oct 1977). 


A general review is made of the energy obtainable from 
agricultural and municipal wastes. Barriers to the conversion of 
wastes to energy are indicated; these include distribution, regional 
effects, and composition. (JSR) 


18332 (CONF-7710156—, pp XIII.1-XIII.11) Successful market- 
ing of pelletized field residues. ' Resine, R.K. (Saskatchewan Wheat 
Pool, Thunder Bay, Ontario). 1977. 

From Forest and field fuels symposium; Winnipeg, Canada 
(12 Oct 1977). 


Economic and safety reasons for pelletizing grain screenings 
in grain terminals are summarized. The material flow and equipment 
layout are indicated. The system components and the factors to be 
considered in selection of components are discussed. (JSR) 


18333 (CONF-7710156—, pp XIV.1-XIV.14) Manitoba crops as 
an energy source. Partridge, J.R.D. (Manitoba Department of Agri- 
culture, Winnipeg). 1977. 

From Forest and field fuels symposium; Winnipeg, Canada 
(12 Oct 1977). 


Much of the crop residues on Manitoba farms cannot be 
considered as wastes as it is either plowed back into the soil and left 
on or near the surface to help control rain and wind erosion. 
Considerable crop residue is used for fodder and bedding for live- 
stock. The medium to heavy textured soil portion of the Red River 
Valley is probably the only sizeable area of Manitoba that might 
readily be a source area of agricultural crop residues for energy 
production. In that area a large amount of the residues are burned. 
The amount of biomass available in that area for energy production 
and the problems of straw collection are discussed. It is concluded 
that only when the economics are favorable will there be sufficient 
incentive for the grain producer to collect straw for energy pur- 
poses. (JSR) 


18334 (CONF-7710156—, pp XV.1-XV.9) Energy and chemicals 
from wood in Alberta. Karaim, BW. (Alberta Dept. of Energy and 
Natural Resources, Edmonton). 1977. 

From Forest and field fuels symposium; Winnipeg, Canada 
(12 Oct 1977). 


The Alberta research program on obtaining ener; - 
chemicals from its large standing resource of unutilized aspen 
lus trembuloides) is briefly outlined. The specific isn) and the 
funding by the Canadian government are summari: (gs 


18335 (CONF-7710156—, pp — 1-XXX.9) Canadian produc- 
tion potential—fuel grade methanol from Canadian forests. Marshall, 
J.E. (Environment Canada, Ottawa, Ontario). 1977, 

From Forest and field fuels symposium; Winnipeg, Canada 
(12 Oct 1977). 


After indicating the difficulties in estimating the forest bio- 
mass available for methanol production, figures are cited which 
indicate that Canada in the year 2000 would have — — 
biomass to produce 6 billion gallons of methanol. This figure 
not take into consideration the increased biomass production that 
might be accomplished with short-rotation intensive forest manage- 
ment. The possibility of combining nuclear power with biomass to 
produce methanol was also briefly discussed. (JSR) 


18336 (COO—2917-11) Biological conversion of biomass to 
methane. Quarterly progress report, June 1—August 31, 1978. Pfeffer, 
J.T. (Illinois Univ., Urbana (USA). Dept. of Civil Engineering). Sep 
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1978. Contract EY-76-S-02-2917. 13p. Dep. NTIS, PC A02/MF 
AOl. 


Results of tests to evaluate the methane gas yield from 
fermentation of corn stover are reported. Four fermenters were 
operated under various conditions to obtain gas production data. 

e effects of thermochemical pretreatment, retention time of feed 
material, and recycling of solids in the recycle liquor were evaluat- 
ed. (JGB) 


18337 (HCP/ET/4000—78/1) Cost analysis of aquatic biomass 
systems, (Dynatech R/D Co., Cambridge, MA (USA)). 25 Jul 1978. 
Contract EG-77-C-01-4000. 268p. Dep. NTIS, PC Al2/MF AOI. 

A cost analysis of aquatic biomass systems was conducted to 
provide the U.S. Department of Energy with engineering cost 
information on which to base decisions in the area of planning and 
executing research and development programs dealing with aquatic 
biomass as an alternative energy resource. Calculations show that 
several hundred 100 square mile aquatic biomass farms, the size 
selected by DOE staff for this analysis, would be needed to provide 
meaningful supplies of energy. With this background, specific engi- 
neering analyses were conducted on two original design concepts for 
100 square mile aquatic biomass energy farms. These systems were 
an open-ocean system and a land-based system; outstanding experts 
in all aspects of this project were called upon to participate and 
provide information in projecting the costs for harvested aquatic 
biomass for these systems. It was found that the projections of costs 
for harvested open-ocean biomass, utilizing optimistic assumptions of 
scientific and engineering design parameters, appear to be above any 
—_— costs to be considered for energy. One of the major 
imitations is due to the need to provide upwelled sub-surface water 
containing needed nutrients, for which pumping energy is required. 
It is concluded from this analysis that large scale land-based aquatic 
biomass farms may merit development, but perhaps within a much 
narrower range than heretofore investigated. Aquatic plants which 
appear to have potential for development as an energy resource are 
the so-called emersed plants, or angiosperms, including many types 
of freshwater weeds such as duckweed, Hydrilla, and water hya- 
cinths. It is recommended that substantially greater basic and applied 
knowledge on these aquatic biomass are needed, especially on 
growth rates and nutrient requirements. 


18338 (LBL—7584) Green factories for liquid fuel. Calvin, G.J.; 
Calvin, M. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Apr 1978. Contract W-7405-ENG-48. 19p. Dep. NTIS, PC 
A02/MF AOI. 

The energy demand and shortage of fossil fuels are reviewed. 
The plants which can be grown for fermentation and those such as 
Euphorbias which produce hydrocarbons are discussed. It is suggest- 
ed that the growth of these plants should be subsidized rather than 
paying the farmer to leave his land idle. (MHR) 


18339 (LBL—8236) Petroleum plantations. Calvin, M. (Califor- 
nia Univ., Berkeley (USA). Lawrence Berkeley Lab.). Apr 1978. 
Contract W-7405-ENG-48. 41p. (CONF-7804110—1). Dep. NTIS, 
PC A03/MF AOl1. 

From Conference on the Agricultural Chemical Society; 
Nagoya, Japan (1 Apr 1978). 

Photosynthesis is examined as an annually renewable resource 
for material and energy. The production of fermentation alcohol 
from sugar cane as a major source of materials for chemical feed- 
stocks is examined as well as the direct photosynthetic production of 
hydrocarbon from known plant sources. Experiments are underway 
to analyze the hydrocarbons from Euphorbias and other hydrocar- 
bon containing plants with a view toward determining their various 
chemical components. In addition, experimental plantings of several 
species of Euphorbias have begun to obtain data on which species 
would be most successful. Using Euphorbia lathyris, there are indi- 
cations that we may expect a yield of approximately ten barrels of 
hydrocarbon material per acre in a seven-month growing period on 
semiarid land. 


18340 (ORO—5422-3) Production of sugarcane and tropical 
grasses as a renewable energy source. Third quarterly report, Decem- 
ber 1, 1977—February 28, 1978. (Center for Energy and Environ- 
ment Research, Rio Piedras (Puerto Rico)). 1978. Contract EG-77- 
G-05-5422. 55p. Dep. NTIS, PC A04/MF AOI. 

Tropical grasses from Saccharum and related genera are 
being evaluated as candidates for intensive production of solar-dried 
biomass. Categories of candidate grasses include short, intermediate, 
and long-rotation crops for co-production with conventional food 
commodities. The hybrid forage grass Sordan 70A (Northrup King 
Seeds) is the outstanding short-rotation plant tested to date. Napier 
grass (var. Common Merker) is a promising intermediate-rotation 
crop which possibly may be exceeded by several napier grass 
hybrids. Candidate clones from the Saccharum species sinense and 
spontaneum are being investigated for use in both long-rotation and 
minimum-tillage production regimes. Direct comparisons of sugar- 
cane hybrids with napier grass indicate that sugarcane is an inferior 
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candidate for tropical forage production. Sugarcane responded well 
to narrow row centers at 2 months but the response diminished at 4 
and 6 months. For both crops, greater biomass yields were obtained 
from a single harvest at 6 months than from three 2-month harvests 
combined. The ability to convert early succulent growth to dry 
matter is a decisive feature for candidates to be handled as frequent- 
ly-recut forages. Progress has been made in chemical growth regula- 
tion studies. A series of intergeneric hybrid clones are being import- 
ed for evaluation as biomass sources. Limited progress was made in 
biomass candidate breeding. A revised work plan for year 2 is 
discussed. 


18341 (TID—28552) Technical and economic assessment of 
methods for direct conversion of agricultural residue to usable energy. 
Final report. Bailie, R.C. (Battelle Pacific Northwest Labs., Rich- 
land, WA (USA)). 20 Oct 1976. 136p. Dep. NTIS, PC A07/MF 
AOl. 

Various methods for conversion of agricultural wastes to 
usable energy were evaluated for further consideration for user 
operated and commercially operated systems. Advantages and disad- 
vantages of anaerobic digestion and low Btu gas pyrolysis, the only 
two alternatives that were considered to be worthy of evaluation for 
user operated systems, are discussed. Both systems were also consid- 
ered feasible for use with commercially operated systems. In addi- 
tion, two liquid product systems, hydrolysis and fermentation to 
ethanol and medium Btu gas pyrolysis followed by Fischer-Tropsch 
reaction to form a liquid product, were evaluated. (JGB) 


18342 Predicting logging residues for the southeast. Welch, R.L. 
Asheville, NC; Southeastern Forest Experiment Station (1978). 4p. 

Because of the current interest in wood as an energy source 
and in increasing the productivity of our forests, we need reasonable 
estimates of the quantity and physical characteristics of logging 
residues now being generated. From studies during the fourth forest 
survey of the five southeastern states, ratios of residue volumes have 
therefore been computed for the various hardwood and softwood 
products harvested and the sizes and sections of trees utilized. 


PHOTOCHEMICAL AND THERMOCHEMICAL 
CONVERSION 


REFER ALSO TO CITATION(S) 18228, 18229, 18230, 18231, 
19918, 19924 


18343 (COO—4258-1, pp 36p, Paper 2) Theory for electrochemi- 
cal solar cells. Kar, S. (Indian Inst. of Technology, Kanpur); 
DuBow, J.; Singh, P.; Rajeshwar, K. Sep 1978. 

In Hydrogen and methane syntheses through radiation cataly- 
sis. Progress report, June 1, 1977—August 31, 1978. 

A theoretical analysis of the electrochemical solar cell 
(ECSC), consisting of an electrolyte sandwiched between the semi- 
conductor and the metal electrodes, has been carried out. The 
treatment includes barrier formation, electrostatic analysis, cell oper- 
ation under illumination, electron, hole and ion trarsport, and equiv- 
alent circuits. The aim has been to clarify some points which have 
not yet been well understood and to explain the operation of the 
device in the solar cell mode. It is shown that the electrostatic 
analysis of the ECSC is similar to that of MIS(Metal-Insulator- 
Semiconductor)/SIS(Semiconductor-Insulator-Semiconductor) solar 
cells except that the insulator is replaced by the interphase and the 
electrolyte is equivalent to the metal in MIS or the semiconductor in 
SIS. One of the main differences between the electrolyte in ECSC 
and the metal in MISSC (MIS Solar Cell) is that in the electrolyte 
the current is ionic while in the metal it is electronic. Another is that 
in a pure electrolyte with one redox couple there is just one 
electronic state to which electrons/holes can be transferred to while 
in a metal there is a continuum. For efficient solar cell operation and 
for high rates of charge transfer across the interphases, the work 
function of the electrolyte should be nearly identical to the metal 
work function, as well as to the sum of the semiconductor electron 
affinity and the semiconductor bandgap in case of n-type semicon- 
ductor. Also the concentration of ions in the electrolyte should be 
high and the semiconductor surface charge density low. Under these 
conditions, the light-generated current will be generation limited and 
no degradation of the semiconductor will take place. 


18344 Triple electrode photogalvanic cell with energy storage 
capability. Witzke, H.; Chen, S.N.; Satyenda, K.D.; Russak, M.A. (to 
Optel Corp.). US Patent 4,118,546. 3 Oct 1978. Filed date 27 Jan 
1977. 4p. 

A photogalvanic cell includes a glass substrate with a trans- 
parent electrode which receives irradiating light energy. A second 
electrode is positioned in spaced relationship from the first electrode 
and has a thin film of charge storing tungsten oxide deposited 
thereon. Spaced from both the transparent electrode and the tung- 
sten oxide thin film is a counterelectrode. An electrolyte having 
TiO2 powder mixed therein forms a photoactive site at the surface of 
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the transparent electrode. By physically separating the tungsten 
oxide thin film from the transparent electrode, more light irradiates 
the TiO, thereby increasing the photoconversion of the cell. 


18345 Thin film photogalvanic cell. Witzke, H.; Chen, S.N.; Deb, 
S.K.; Jost, S.R.; Reichman, J.; Russak, M.A. (to Optel Corp.). US 
Patent 4,118,547. 3 Oct 1978. Filed date 27 Jan 1977. 4p. 

A sealed device includes an electrode having a semiconductor 
thin film coating. A liquid electrolyte contacts the thin film to form a 
photoactive interface which converts light energy to electrical 
energy. A counterelectrode is positioned in spaced relation to the 
electrode and also contacts the electrolyte. Leads are connected to 
the electrode and counterelectrode so that a load may be driven by 
the device when the device is exposed to light. 


18346 Instability of CdSe and CdS photoanodes in sulfide-poly- 
su'fide electrolyte. Gerischer, H.; Gobrecht, J. (Max-Planck-Gesells- 
chaft zur Foerderung der Wissenschaften e.V., Berlin (Germany, 
F.R.). Fritz-Haber-Institut). Ber. Bunsenges. Phys. Chem.; 82: No. 5, 
520-522(May 1978). 

A transformation of the surface of CdSe and CdS single 
crystal photoanodes under illumination in sulfide/polysulfide redox 
electrolytes to polycrystalline or amorphous CdS has been found. A 
reaction mechanism is proposed and its thermodynamics are dis- 
cussed. The discovered transformation could cause problems for the 
application of these systems for electrochemical solar cells. 


18347 MoSe electrochemical solar cell: anodic coupling of elec- 
tron transfer to d — d photo-transitions in layer crystals. Tributsch, 
H. (Max-Planck-Gesellschaft zur Foerderung der Wissenschaften 
e.V., Berlin (Germany, F.R.). Fritz-Haber-Institut). Ber. Bunsenges. 
Phys. Chem.; 82: No. 2, 169-174(Feb 1978). 

n-type MoSez layer crystals were successfully used as photoe- 

lectrodes in electrochemical solar cells. Their mechanism is based on 
d — d phototransitions in the electrode in combination with anodic 
electron transfer from suitable redox couples in the adjoining elec- 
trolyte (Fe**/**, I~/I2). Redox agents with potentials more negative 
than that of water can be oxidized by holes from the low lying Mo 4 
d=z energy band clearly before the anodic onset of the photoreac- 
tion with water molecules which would lead to the formation of 
selenic acid and to a gradual photodissolution of the electrode. In 
this way it is possible to operate regenerative electrochemical solar 
cells by-passing corrosive anodic reactions. With MoSez: I~/I: solar 
cells photocurrent densities of 22mA/cm?, photovoltages of 0.55V 
and energy conversion efficiencies between 4 and 5% were obtained 
in the red and near infrared spectral region. Their stability behaviour 
was tested at photo-current densities between 11 and 12mA/cm? 
over a period of more than 1200 hours (50 days). No deterioration of 
the photoelement was observed. Capacity measurements indicate 
that reducing agents such as iodide ions are chemisorbed to surface 
states formed by trapped holes on d-orbitals. The resulting surface 
charge redistribution causes a relative shift of energy levels which 
suppresses the reaction with water and induces a space charge 
polarization that facilitates photoactivated electron transport from 
iodide. 
18348 Semiconductor electrodes for conversion and storage of 
solar energy. Gerischer, H. (Max-Planck Gesellschaft, Berlin, Ger- 
many). pp 8-29 of Proceedings of the symposium on electrode 
materials and processes for energy conversion and storage. McIn- 
tyre, J.D.E.; Srinivasan, S.; Will, F.G. (eds.). Princeton, NJ; Electro- 
chemical Society, Inc. (1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

The electrochemical steps in photosynthesis are reviewed and 
the question is raised whether a technical device based on similar 
principles can be designed. Since this appears extremely difficult the 
use of semiconductor electrodes for light energy conversion seems 
to offer a much more promisng way although it has no analogue in 
nature. Electrochemical reactions at illuminated semiconductors are 
surveyed and the consequences for photoelectrochemical cells are 
derived. Two modes of operation of an electrochemical solar cell are 
discussed; operation as a storage device by water decomposition and 
application as a regenerative power source by photoelectrolysis of 
reversible redox electrolytes. The critical conditions in both cases 
are analyzed. The most serious problem is the instability of the 
semiconductors against photodecomposition. The stability problem 
is discussed in its thermodynamic and kinetic aspects. 


18349 Characterization of n-type semiconducting indium pbos- 
phide photoelectrodes: stabilization to photoanodic dissolution in aque- 
ous solutions of telluride and ditelluride ions. Ellis, A.B.; Bolts, J.M.; 
Wrighton, M.S. (Massachusetts Institute of Technology, Cam- 
bridge). pp 30-44 of Proceedings of the symposium on electrode 
materials and processes for energy conversion and storage. McIn- 
tyre, J.D.E.; Srinivasan, S.; Will, F.G. (eds.). Princeton, NJ; Electro- 
chemical Society, Inc. (1977). 


SOLAR ENERGY 1925 


From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

n-Type semiconducting single crystal InP (Band Gap, E/sub 
BG/, = 1.25 eV) has been studied as a photoanode in aqueous 
electrolytes. Irradiation of the InP with light of energy greater than 
or equal to the value of E/sub BG/ results in the flow of anodic 
current. In 1.0 M NaOH solutions the onset of photocurrent is at 
about -1.1 V vs. SCE and the current is accompanied by anodic 
dissolution of the electrode. The behavior of the reductants X* (X 
= S, Se, Te) was investigated, and only Te? was found to be 
oxidized completely efficiently at the irradiated InP. For S* we 
could see no oxidation to elemental S, but oxidation of Se? was 
found to be partially competitive with photoanodic dissolution of the 
electrode. The band positions of InP have been determined in all 
electrolytes by measuring the photopotential or from differential 
capacitance measurements. The band positions are depending on the 
electrolyte pH and whether X* is present. For the Te? electrolyte 
the oxidation product, Tez”, is reducible at the Pt counter electrode, 
ultimately resulting in an electrolyte with a constant composition. 
The maximum voltage output in the Te?" /Te2? electrolyte is ~ 0.4 
V at high light intensity, and the short-circuit quantum efficiency for 
electron flow is ~ 0.2 at low light intensity. The energy conversion 
efficiency for conversion of 632.8 nm light to electricity is of the 
order of one percent. 


18350 Photooxidation of water at a-Fe.O; electrodes. Kennedy, 
J.H.; Frese, K.W. Jr. (University of California, Santa Barbara). pp 
77-90 of Proceedings of the symposium on electrode materials and 
processes for energy conversion and storage. McIntyre, J.D.E.; 
Srinivasan, S.; Will, F.G. (eds.). Princeton, NJ; Electrochemical 
Society, Inc. (1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

Photoelectrochemical properties of high purity a—Fe2Os; and 
TiO2-doped a—Fe.O; were investigated. Mott—Schottky plots re- 
vealed the presence of a deep donor in the high purity material, and 
flat-band data agreed well with previously reported single crystal 
measurements. Photocurrent efficiencies were measured in various 
electrolytes and found to depend on the electrolyte used. Direct 
measurement of spectrophotometric absorption coefficients showed 
them to be significantly higher than those deduced from i-V curves 
indicating that only a fraction of the light absorbed resulted in 
electrochemically reactive holes. When the lower absorption coeffi- 
cients were employed the current-potental curves could be fit within 
+-1% to the depletion layer theory of Gaertner. 


18351 Semiconductor liquid junction solar cells: efficiency, elec- 
trochemical stability, and surface tion. Miller, B.; Heller, A. 
(Bell Laboratories, Murray Hill, NJ). pp 91-104 of Proceedings of 
the symposium on electrode materials and processes for 
conversion and storage. McIntyre, J.D.E.; Srinivasan, S.; Will, F.G. 
(eds.). Princeton, NJ; Electrochemical Society, Inc. (1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

At this time it has been established that photoelectrochemical 
solar cells of a reasonable efficiency (~ 8%) can be made. A 
substantial part of this efficiency (~ 70%) can be retained when 
polycrystalline materials rather than single crystals are used. To 
achieve the best efficiencies, the surfaces must be carefully prepared; 
the quality of the semiconductor surface can be monitored by a two 
beam technique. The stability of the semiconductor-liquid water 
interface is essential to the feasibility of these cells. Deterioration 
may take place by photocorrosion, modification of the surface by 
exchange or adsorption, or by change in the doping of wd 
absorbing layer of the semiconductor. Photocorrosion can be i 
directly through rotating disk and ring-disk experiments. Such re- 
sults define the potential domains over which the semiconductor can 
be operated without corrosion, and thus with possibly stable efficien- 
cy, in various redox couple/electrolyte combinations. 


PHOTOVOLTAIC POWER PLANTS 


18352 (DOE/ER—0022) Satellite Power System (SPS) Program 
Summary. (Department of Energy, Washington, DC (USA). Office 
of Energy Research). Dec 1978, 118p. Dep. NTIS, PC A06/MF 
AOl. 

The joint DOE/NASA SPS program has as its objective to 
achieve by the end of 1980 an initial understanding of the technical 
feasibility, economic practicability, and the social and environmental 
acceptability of the SPS concepts so that recommendations concern- 
ing program continuation can be made. The four major study areas 
include (1) systems definition; (2) environmental assessment; (3) 
societal assessment; and (4) comparative assessment of alternative 
energy systems. All the projects on the SPS program are listed and 
summarized for FY 1978. (WHK) 





1926 ENERGY RESEARCH ABSTRACTS 


18353 (N—78-21179) Construction in space: a proposed experi- 
ment in support of the space solar power and other large space 
systems, (National Aeronautics and Space Administration, Houston, 
TX (USA). Lyndon B. Johnson Space Center). 30 Mar 1977. 17p. 
(NASA-TM—79435). NTIS PC A02/MF AOI1. 

The conceptual equipment and techniques for fabricating and 
assembling a ladder-like structure of triangular cross section trusses 
suitable for mounting solar cell arrays are described. The detail 
information is presented in the context of a proposed experiment to 
be conducted from the shuttle in the 1980-84 time period as an early 
experiment in the development of techniques for the construction of 
large space structures that would be required for space solar power 
stations and other large systems. 


18354 (N—78-21611) Space solar power. Description of concept, 
results of preliminary studies, requirements for evaluation. (National 
Aeronautics and Space Administration, Washington, DC (USA)). 30 
Mar 1977. 21p. (NASA-TM—79436). NTIS PC A02/MF AO1. 

The nation is actively pursuing alternate sources of energy 
because of the problems or concerns related to obtaining required 
energy for the future from oil, my nuclear, and coal sources. Solar 
energy is an obvious candidate for consideration. Its use in the past 
has been limited by the relative cost of collecting and converting 
solar energy into electrical power. The increasing costs of other 
energy sources will make solar energy more attractive. During 
recent years a new concept for the collection of solar energy has 
been developed. This concept involves the location of solar power 
stations in space. The concept, results of preliminary studies, and 
requirements for space evaluation of such a project are discussed. 


18355 (N—78-21612) Solar power satellites. Kraft, C.C. Jr. (Na- 
tional Aeronautics and Space Administration, Houston, TX (USA). 
Lyndon B. Johnson Space Center). 1977. 7p. (NASA-TM—79434). 
NTIS PC A02/MF AOI. 

A satellite based energy concept is described, including the 
advantages of the basic concept, system characteristics, cost, and 
environmental considerations. An outline of a plan for the further 
evaluation and implementation of the system is given. It is concluded 
that the satellite concept is competitive with other advanced power 

eneration systems when a variety of factors are considered, includ- 
ing technical feasibility, cost, safety, natural resources, environment, 
baseload capability, location flexibility, land use, and existing indus- 
trial base for implementation. 


18356 Solar energy: present and future. Loef, G.O.G. (Colorado 
State Univ., Fort Collins). pp 9-16 of Proceedings of the consumer 
conference on solar energy development. Albuquerque, NM; New 
Mexico Energy Resources Board (1976). 

From Consumer conference on solar energy development; 
Albuquerque, NM, USA (2 Oct 1976). 

Methods of generating electricity from solar energy are re- 
viewed. Solar heating and cooling and the economics thereof are 
discussed. (MHR) 


SOLAR THERMAL POWER PLANTS 
REFER ALSO TO CITATION(S) 18312, 18352, 18354, 18355, 18356 


18357 Fuelless electric power station: solar thermal electric gen- 
eration. K'o Hsueh Shih Yen; No. 7, 10-11(Jul 1977). (In Chinese). 

Solar energy is a tremendous source of natural energy waiting 
to be tapped. Over the past few years, all sorts of appliances, such as 
solar energy water heaters, have been developed, and the most 
recent achievement is the solar energy thermal electric generator. 
There are two principal ways of converting solar energy into 
electric energy: (1) transforming solar radiation energy first into 
heat, then converting heat energy into mechanical energy to drive 
electric generators; (2) converting solar radiation energy directly 
into electric energy by means of photoelectric devices. Advantages 
and disadvantages of both ways are discussed. The article presents in 
detail three major types of solar thermal electric generators: (1) 
plane-board heat collector type, (2) paraboloid-reflector heat focus 
type, (3) tower furnace type. 


CENTRAL RECEIVER 


18358 (AED-CONF—78-212-008) Central receiver solar ther- 
mal power system. Hallet, R.W. Jr.; Gervais, R.L. (McDonnell 
Douglas Astronautics Co., Huntington Beach, CA (USA)). 1978. 
ey — Dep. NTIS (US Sales Only), PC A02/ 

From Symposium on solar thermal power stations; Koeln, 
F.R. Germany (11 Apr 1978). 

An overview is presented of a central receiver solar thermal 
electric system presently being developed. The design is distinct in 
that it uses (1) centrally supported, low-cost heliostats, (2) an exter- 
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nal single pass-to-superheat receiver, and (3) a sensible heat, thermo- 
cline-type thermal storage. In its commercial version, the system is 
capable of producing 100 MWe and is designed to accommodate 
peak to intermediate plant operational modes. The principal working 
medium is water—steam. The system is designed for a 30-year 
operational life with a 90% plant availability goal. The definition of 
a 10-MWe Pilot Plant is also presented. The purpose of the Pilot 
Plant is to operate a system which demonstrates technical feasibility 
and provides an indication of system economics for the commercial- 
size system. 


18359 (AED-CONF—78-212-010) Systems aspects concerning 
market penetration, reliability and climate. Jaeger, F.; Chebotarev, S.; 
Williams, J. (International Inst. for Applied Systems Analysis, Lax- 
enburg (Austria)). 1978. 17p. (CONF-7804108—6). Dep. NTIS (US 
Sales Only), PC A02/MF AOl1. 

From Symposium on solar thermal power stations; Koeln, 
F.R. Germany (11 Apr 1978). 

Most recently published long-term energy projections esti- 
mate that conversion of solar energy could make an important 
contribution to the world energy needs within the next fifty years. 
The impact of large-scale solar thermal electricity conversion 
(STEC) is evaluated in three European countries: Spain, France, and 
Italy. The central receiver concept was selected as reference system. 
In view of the preliminary nature of present experience with STEC 
systems in European conditions, the emphasis of this study is on the 
principal constraints limiting large-scale deployment of STEC sys- 
tems. Timing of STEC plant market penetration is considered with 
respect to the global energy resource situation. A model evaluating 
the integration of solar plants into a given electricity supply system 
is described. Some results concerning the long-term development of 
the system are described. The potential impact of large heliostat 
fields on climatic is discussed. The physical characteristics of helio- 
stat arrays can influence several climatic boundary conditions, in 
particular the albedo, surface roughness and hydrological character- 
istics. 


18360 (AED-CONF—78-212-011) Project CESA-1, a 1 MW 
solar power plant in Almeria. Temboury, J. (Centro de Estudios de la 
Energia, Madrid (Spain)). 1978. 13p. (CONF-7804108—3). Dep. 
NTIS (US Sales Only), PC A02/MF AOl1. 

From Symposium on solar thermal power stations; Koeln, 
F.R. Germany (11 Apr 1978). 

A solar energy utilization project to be carried out in Spain is 
described. The plant, CESA-1, a test plant is designed for a power of 
1 MW. The technical data are given. The plant will start operation 
in 1980. 


18361 (AED-Conf—78-212-014) Operating limits of critical 
components for high temperature solar power plant gas receivers. 
Fritscher, K. (Deutsche Forschungs- und Versuchsanstalt fuer Luft- 
und Raumfahrt e.V., Koeln (Germany, F.R.). Inst. fuer Werkstoff- 
Forschung). 1978. 12p. (CONF-780425—6). Dep. NTIS (US Sales 
Only), PC A02/MF AO1. 

From Symposium on solar-thermal power stations; Cologne, 
F.R. Germany (12 Apr 1978). 

The potential role of representative materials for large ad- 
vanced solar power central gas receivers is examined. The effort for 
R and D in materials technology is briefly mentioned with respect to 
a solution of economic relevance. Some problems for materials in 
central gas receiver systems are outlined, and an estimate is made to 
predict operating limits for critical components. 


18362 (AED-Conf—78-212-015) TEA: Small Solar Power Sys- 
tems Project. Grasse, W. (Deutsche Forschungs- und Versuchsan- 
stalt fuer Luft- und Raumfahrt e.V., Koeln (Germany, F.R.)). 1978. 
5 (CONF-780425—8). Dep. NTIS (US Sales Only), PC A02/MF 
AOl. 

From Symposium on solar-thermal power stations; Cologne, 
F.R. Germany (12 Apr 1978). 

The project consists of the design construction, testing, and 
operation of two dissimilar types of solar thermal power plants, each 
of similar electrical output, constructed adjacent to each other on a 
site in southern Spain. The two types are the distributed collector 
and central receiver plants. The present status, design requirements, 
On concepts, specifications, and time schedule are reviewed. 

HR) 


18363 (NTIS/PS—78/0842) Heliostat systems design and oper- 
ation (citations from the Engineering Index data base). Report for 
1970-June 1978. Hundemann, A.S. (National Technical Information 
Service, Springfield, VA (USA)). Aug 1978. 44p. 

The design and use of heliostats in solar central receiver 
thermal power systems are discussed in abstracts from worldwide 
literature. Topic areas include heliostat systems performance, effi- 
ciency, and optimization. Emphasis of the bibliography is on basic 
research. (Contains 38 abstracts) 
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DISTRIBUTED COLLECTOR 
REFER ALSO TO CITATION(S) 18362 


TOTAL ENERGY AND HYBRID SYSTEMS 
REFER ALSO TO CITATION(S) 19514 


18364 (SAND—78-0958C) Dynamic storage in solar total energy 
programs. Stromberg, R.P. (Sandia Labs., Albuquerque, NM 
(USA)). 1978. Contract EY-76-C-04-0789. 27p. (CONF-780944—1). 
Dep. NTIS, PC A03/MF AO1. 

From 1. seminar on solar energy storage; Trieste, Italy (4 Sep 
1978). 

A program of research and development to establish the 
feasibility of the Solar Total Energy Concept is described. The 
major items of actual hardware are a 32-kW Midtemperature Solar 
Systems Test Facility at Albuquerque, NM; and two planned Large- 
Scale Experiments at Shenandoah, GA, and Ft. Hood, TX. These 
programs are described with reference to current literature. 


OCEAN THERMAL GRADIENT POWER PLANTS 


18365 (AD-A—054985) Dimensional analysis of ocean thermal 
energy conversion heat exchangers. Final report, 1 July 1976—30 
June 1977. Nelson, M.E.; Bock, A.E. (Naval Academy, Annapolis, 
MD (USA). Environmental Protection Research and Development 
Team). 30 Jun 1977. 50p. (USNA-EPRD—33). NTIS PC A03/MF 
AOl. 

This paper points out certain historical highlights and prob- 
lems connected with development of electrical energy from deep- 
ocean thermal differences. Natural and economic factors which have 
focused attention on this type of energy development are mentioned, 
as well as areas of support by the National Science Foundation, the 
Energy Research and Development Administration and the U.S. 
Navy. Dimensional analysis is used to develop a list of dimensionless 
groups of factors having significance in OTEC (Ocean Thermal 
Energy Conversion) heat exchangers. Certain of these groups are 
then evaluated for a model and prototype OTEC-Type heat ex- 
changer using the same working fluid and experiencing the same 
working fluid flow rate per unit area. A discussion of the evaluation 
and conclusions complete the report. 


18366 (DOE/ET/4064—1(Exec.Summ.)) Ocean Thermal 
Energy Conversion (OTEC) platform configuration and integration. 
Final report. Scott, R.J. (Gibbs and Cox, Inc., Washington, DC 
(USA)). Jul 1978. Contract EG-77-C-01-4064. 200p. Dep. NTIS, PC 
A09/MF AOl1. 

Studies leading to the development of conceptual designs for 
two 400 MW Offshore Thermal Energy Conversion (OTEC) Com- 
mercial Plants are summarized. A detailed overview of the study 
Final Report which was completed in Jun 1978 is presented. The 
successful deployment of a Commercial OTEC Plant in the near 
term is dependent upon the optimization of the platform configura- 
tion and power plant output level. The optimization procedure is 
based on both technical and economic factors and is used to evaluate 
a relatively large number of alternatives; i.e., six hullforms, five plant 
outputs ranging from 50 to 500 megawatts (MW), and three deploy- 
ment sites. The hullforms under consideration include the ship 
(barge), cylinder (disc), spar, submersible, semi-submersible, and 
sphere; while the deployment sites are Hawaii, New Orleans, and 
Key West. The second part of the Summary describes the develop- 
ment of the two platforms selected by DOE to be carried through 
the Conceptual Design level: a 400 MW ship and semi-submersible. 
These studies include platform and cold water pipe (CWP) optimiz- 
ation trade-offs, arrangements, structure, position control, seawater 
systems, and auxiliary systems. Deployment concepts are also dis- 
cussed, followed by definition of costs and schedules for both 
alternatives. A development plan to bring both Commercial Plant 
alternatives to fruition via an intermediate 100 MW Demonstration 
Plant which will reduce technical risks to an acceptable level is 
presented. 


18367 (DOE/ET/4064—1(Vol.3)) Ocean Thermal Energy Con- 
version (OTEC) platform configuration and integration. Volume III. 
Development plan for demonstration unit. Final report. Scott, R.J. 
(Gibbs and Cox, Inc., Washington, DC (USA)). Jun 1978. Contract 
EG-77-C-01-4064. 62p. Dep. NTIS, MF AO1. 

Portions of document are illegible. 

The overall purpose of this project is the conceptual design of 
two OTEC commercial plants. This report presents results of task 
VII: a plan for the development of an OTEC Demonstration Plant 
including funding, key milestones, fallbacks, etc. Studies include a 
risk assessment survey, OTEC Demonstration Plant ocean systems 
requirements, OTEC Demonstration plant power and transmission 
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system requirements, electric utility survey, market assessment, and a 
demonstration plan. (WHK) 


18368 (DOE/ET/4065—1(Exec.Summ.)) OTEC platform con- 
figuration and integration. Executive summary. Final report. (Rosenb- 
latt (M.) and Son, Inc., New York (USA)). 26 Jul 1978. Contract 
EG-76-C-01-4065. 97p. Dep. NTIS, PC A0S/MF AO1. 

Portions of document are illegible. 

A brief but comprehensive summary of a conceptual design 
for an OTEC platform is presented. In the first phase studies, an 
evaluation methodology was developed for analyzing the ocean 
system requirements against site criteria and a final evaluation of 
integrated OTEC commercial platform candidates was performed. A 
ranking of candidate platforms was obtained as the end result. For 
Phase-II studies, M. Rosenblatt and Son, Inc. project team was given 
the SPAR and SPHERE platforms to perform not only the concep- 
tual designs for, but also cost and time schedules and sensitivity 
analyses. The commercial plant size was specified to be 400 MWe 
(net). All conceptual design work was performed for the baseline site 
on West Coast of Florida. The cost differentials and other consider- 
ations involved with deploying the platforms in the New Orleans 
and Puerto Rico sites were also determined. A demonstration plant 
of 100 MWe (net) capacity, to fill the gap between test platforms and 
commercial plants, was also investigated, and a project plan was 
developed. As an end product of the complete study, the costs for 
the SPAR and the SPHERE platforms are reported both in terms of 
acquisition costs in 1978 dollars and life cycle costs in dollars per 
kilowatt. 


18369 (DOE/ET/4065— 1(Vol.2)) OTEC platform configuration 
and integration. Volume II. Technical concept. Final report. (Rosenb- 
latt (M.) and Son, Inc., New York (USA)). 7 Jul 1978. Contract EG- 
77-C-01-4065. 300p. Dep. NTIS, PC A13/MF AO1. 

The configuration, integration, and evaluation studies per- 
formed in the first phase of this contract resulted in a ranking of the 
most feasible platform candidates for commercial OTEC applica- 
tions. On the basis of the results obtained from three individual 
contractors performing the same study, the Department of Energy 
made selections of two platform hulls for each contractor for con- 
ceptual designs. For Phase-II studies, M. Rosenblatt and Son, Inc. 
(MR and S) project team was given the SPAR and SPHERE 
platforms to perform not only conceptual designs for, but also cost 
and time schedules and sensitivity analyses. This is the second 
volume of a three-volume MR and §S report, and it presents the 
results of conceptual designs for the two platforms, the facilities and 
equipment required for construction, deployment, and operation of 
these platforms, and cost estimates and time schedules. All conceptu- 
al design work is performed for the baseline site on West Coast of 
Florida. The cost differentials and other considerations involved 
with deploying the platforms in the New Orleans and Puerto Rico 
sites are also presented. As an end product of the complete study, 
the costs for the SPAR and the SPHERE platforms are reported 
both in terms of acquisition costs in 1978 dollars and life cycle costs 
in dollars per kilowatt. 


18370 (DOE/ET/4065—1(Vol.2)(App.)) OTEC platform con- 
figuration and integration. Appendixes to Volume II. Final 
(Rosenblatt (M.) and Son, Inc., New York (USA)). 7 Jul 1978. 
Contract EG-76-C-01-4065. 106p. Dep. NTIS, MF A0Ol1. 

Portions of document are illegible. 

Detailed information and conceptual design drawings for the 
SPAR and SPHERE platforms for an OTEC commercial plant are 
presented. A work breakdown structure and a detailed estimate of 
the SPAR platform weight are included. (WHK) 


18371 (DOE/ET/4065—1(Vol.3)) OTEC platform configuration 
and integration. Volume III. Project Plan. Final . (Rosenblatt 
(M.) and Son, Inc., New York (USA)). 7 Jul 1978. Contract EG-76- 
C-01-4065. 64p. Dep. NTIS, PC A04/MF AO1. 

The Spar and Sphere offshore platforms are feasible concepts 
for the demonstration of a near full size OTEC plant to determine its 
validity and to gather data for use in the construction, design and 
operation of commercial OTEC plants. A hull size suitable to 
support a 100 MWe net output plant was chosen. Either 50, 25 or 
12.5 MWe power modules could be used. Selection of 50 MWe 
modules would permit the testing of equipment recommended for 
the commercial plant. The use of 25 MWe modules would permit 
optimal hull volume utilization. The size hull selected for both 
platforms represents a reasonable increase above the pilot plant, 
providing design and construction problems similar to those that 
may be found in a hull size commercial plant. Since the hull size is 
substantially smaller than the projected commercial plant size, the 
possiblity of constructing the vessel of steel was presented. Howev- 
er, it is already determined that the full size hull shall be constructed 
principally of reinforced concrete and thus to fully demonstrate the 
feasibility of both construction techniques and operation, concrete 
was chosen for the demonstration plant. The superstructure of the 
sphere is all steel and for the spar, concrete with a steel deckhouse. 
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The cold water pipe for both platforms is fiberglass. Construction of 
the hull and installation of all equipment are proposed to take place 
in three separate phases at three different sites. The overall plan 
pro : (1) a shoreside construction site; (2) an offshore site in 
sufficient water depth to complete the hull erection; and (3) installa- 
tion of the cold water pipe at the demonstration site. 


18372 (PB—280922) Investment in commercial development of 
Ocean Thermal Energy Conversion (OTEC) plant-ships. Final report, 
September 1976—August 1977. Francis, E.J. Johns Hopkins Univ., 
Silver yak MD (USA). Applied Physics Lab.). Dec 1977. Con- 
tract MA-5-38054. 227p. (APL/JHU-SR—77-3). NTIS PC All/MF 
AOl. 

Significant increases in energy prices can adversely affect 
U.S. overall standard of living and the already large deficits in our 
balance of payments. Of the alternatives to fossil fuels and nuclear 
power, Ocean Thermal Energy Conversion (OTEC) offers the 
greatest promise for substantial relief. In addition to initial use of 
OTEC ammonia for production of fertilizers and industrial chemi- 
cals, OTEC ammonia can be used as a hydrogen carrier for produc- 
tion of electricity. The report recommends that OTEC/ammonia 
ine be given high priority and substantial funding within a 

ational Energy Plan. 


18373 Temperaturgradientenergi i sverige. (Temperature gradient 
energy in Sweden). Schuster, R.; Bergman, J. Stockholm, Sweden; 
Naemnden foer Energiproduktionsforskning (1978). 79p. (NE— 
1978-2). 

The temperature divergence, which is possible to utilize tech- 
nologically, between the surface and the ground water is at most 
12K in the sea around the Swedish coast. This divergence is too 
small for a profitable energy production with the techniques used 
today. These techniques are also described. 


18374 Power generation and potable water recovery from salin- 
ous water. Carson, D.B. (to UOP Inc.). US Patent 4,046,640. 6 Sep 
1977. Filed date 22 Nov 1976. 14p. 

A process is disclosed for simultaneously generating power 
and recovering potable water from a source of salinous water--e.g., 
seawater. Salinous water, from a locus which is proximate to the 
surface of the source and at a relatively high temperature--e.g., about 
85°F--is exposed to radiant solar energy to increase significantly the 
temperature thereof--e.g., to a level of at least about 135°F. The 
heated water is introduced into a plurality of flash separation zones, 
each succeeding one of which is maintained at a lower subatmos- 
pheric pressure than the preceding zone, to provide substantially 
non-salinous vapor phases. The salinous liquid phase is introduced in 
series through the plurality of flash zones. The vapor phases are 
utilized to vaporize hydrocarbons, in separate vaporizers, and the 
hydrocarbon vapors are passed through separate, individual turbines, 
or are introduced into different stages of a multistage turbine, from 
the resulting motion of which power is generated. Hydrocarbon 
vapors exiting from the turbines are condensed via indirect heat- 
exchange with a second salinous water portion, obtained from a 
second depth substantially below the surface, and at a comparatively 
lower temperature--e.g., about 70°F--and re-vaporized. The salinous 
liquid phase emanating from the last power flash zone is introduced 
into a separate vacuum flash separation zone, maintained at an 
absolute pressure less than that of the last flash zone in said 
plurality. The resulting vaporous phase, and those power flash vapors 
which were utilized to vaporize the hydrocarbons, are condensed, 
via indirect contact with the second salinous water portion, to 
recover potable liquid water. 


18375 Power generation and potable water recovery from salin- 
ous water. Carson, D.B. (to UOP Inc.). US Patent 4,046,639. 6 Sep 
1977. Filed date 22 Nov 1976. 14p. 

A process is disclosed for simultaneously generating power 
and recovering potable water from a source of salinous water—e.g., 
sea water. Salinous water, from a locus which is proximate to the 
surface thereof and at a relatively high temperature—e.g., about 
85°F—is exposed to radiant solar energy to increase significantly the 
temperature thereof—e.g., to a level of at least about 135°F. The 
heated water is introduced into a plurality of flash separation zones, 
each succeeding one of which is maintained at a lower subatmos- 
pheric pressure than the preceding zone, to provide substantially 
non-salinous vapor phases. The salinous liquid phase is introduced in 
series through the plurality of flash zones. The vapor phases are 
passed through separate, individual turbines, or into different stages 
of a multiple-stage turbine, from the resulting motion of which 
power is generated. Vapors exiting from the turbines are condensed 
via indirect heat-exchange with a second salinous water portion, 
obtained from a second depth substantially below the surface, and at 
a comparatively lower temperature—e.g., about 70°F—to recover 
the liquid potable water. The salinous liquid phase emanating from 
the last flash zone is used to vaporize, via indirect heat-exchange, a 
hydrocarbon; this passes through a turbine, and additional power is 
generated. The exiting hydrocarbons are condensed, via indirect 
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heat-exchange with another portion of said second salinous water, 
and recirculated to the indirect heat-exchanger. 


SOLAR RADIATION UTILIZATION 
REFER ALSO TO CITATION(S) 19468 


SPACE HEATING AND COOLING 


REFER ALSO TO CITATION(S) 18287, 18292, 18356, 18448, 
18464, 18466, 18476, 18499, 18505, 18506, 18507, 19548, 19971 


18376 (AD-A—056620) Investigation of reflective solar control 
films for windows. Special report. Kanarowski, S.M. (Army Con- 
struction Engineering Research Lab., Champaign, IL (USA)). Jun 
1978. 85p. (CERL-SR-M—240). NTIS PC A05/MF AO1. 

This report presents the results of a study of flexible solar 
control f..m applied on windows to eliminate or reduce glare and 
solar heat, and to conserve energy. Four manufacturers’ films were 
investigated by surveying users in 15 areas of the United States, 
visiting selected installations, and conducting a laboratory evaluation 
of film/glass samples. In addition, solar radiation heat balance pro- 
files were developed to indicate the solar heat gain through clear 

lass with and without solar film. A computer heating and cooling 
oad and systems simulation program was run on a typical 72-man 
barracks module. Annual heating and cooling loads and costs and 
the related life-cycle cost (LCC) for the barracks module were 
computed for several types of window glass, solar film on clear 
glass, and interior shading. 


18377 (CONF-780432—) Conference on performance monitoring 
techniques for evaluation of solar heating and cooling systems. (Utah 
Univ., Salt Lake City (USA)). 1978. Contract EG-77-S-04-4094. 
357p. Dep. NTIS, PC A16/MF AOl1. 

From Conference on performance monitoring techniques for 
evaluation of solar heating and cooling systems; Washington, DC, 
USA (3 Apr 1978). 

Forty one papers are included. Separate abstracts were pre- 
pared for each. (MHR) 


18378 (CONF-780432—, pp 1-6) Analysis of data user's needs 
for performance evaluation of solar heating and cooling systems. 
Christensen, D.L. (Univ. of Alabama, Huntsville). 1978. 

From Conference on performance monitoring techniques for 
evaluation of solar heating and cooling systems; Washington, DC, 
USA (3 Apr 1978). 


A general review of solar energy monitoring systems, their 
relationship to data users and their needs, and a methodology for 
developing instrumentation systems and performance evaluation 
techniques based on a systematic procedure for addressing the actual 
needs of the data user are provided. 


18379 (CONF-780432—, pp 7-10) National solar data system. 
Murphy, L.J. (IBM Federal Systems Div., Huntsville, AL). 1978. 

From Conference on performance monitoring techniques for 
evaluation of solar heating and cooling systems; Washington, DC, 
USA (3 Apr 1978). 


A major activity of the National Solar Heating and Cooling 
Demonstration Program is the collection and analysis of data which 
is used to determine solar energy system performance. The National 
Solar Data Network is being employed in this collection and analysis 
activity. Through this network data is obtained from a variety of 
solar energy systems located at various sites throughout the country 
having a wide range of climatic conditions. A central facility in the 
network organizes and maintains the data to ensure consistent per- 
formance evaluation and system analysis. The National Solar Data 
Network was developed for the Department of Energy by the 
Federal Systems Division of International Business Machines Corpo- 
ration. Numerous schemes of data gathering were considered, but 
studies showed automatic data collection at a central facility to be 
the most cost-effective approach. Thus, the National Solar Data 
Network was developed to gather, convert, transfer, and analyze 
demonstration site data using six basic steps: three to prepare each 
site for connection to the network, and three to provide for data 
collection and analysis. 


18380 (CONF-780432—, pp 11-18) Processing of instrumented 
data for the National Solar Heating and Cooling Demonstration 
Program. Smok, J.T.; Sohoni, V.S.; Nash, J.M. (IBM Corp., Hunts- 
ville, AL). 1978. 

From Conference on performance monitoring techniques for 
evaluation of solar heating and cooling systems; Washington, DC, 
USA (3 Apr 1978). 
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A major goal of the National Solar Heating and Cooling 
Demonstration Program is the collection and analysis of data used to 
determine solar energy system performance. To meet this goal, the 
International Business Machines Corporation has developed a solar 
energy Central Data Processing System for the United States De- 
partment of Energy. This system is a critical component of the 
National Solar Data Network and provides the mechanism to: 
automatically retrieve data from the solar energy demonstration 
sites, convert sensor output data to engineering units, compute solar 
energy system performance, and generate selective data printouts, 
plots, and reports. This paper discusses the structure of the computer 
software and the computation techniques used in the implementation 
of the data collection, performance evaluation and report generation 
processes. 


18381 (CONF-780432—, pp 21-28) Thermal data requirements 
and performance evaluation procedures for passive buildings. Ducas, 
W. (National Engineering Lab., Washington, DC); Holton, J.; 
Angel, W. 1978. 

From Conference on performance monitoring techniques for 
evaluation of solar heating and cooling systems; Washington, DC, 
USA (3 Apr 1978). 


A systematic classification of passive solar buildings and 
performance factors are proposed to standardize the evaluation 
procedures. Two measurement levels are described with appropriate 
sensors and data acquisition systems to obtain detailed data for 
complete component and system evaluation or to obtain “critical” 
data for evaluating the energy saved at many sites. 


18382 (CONF-780432—, pp 29-34) Collection of data for esti- 
mating the probable life cycle costs of solar energy systems. Stauffer, 
R.B. (Dynamics Research Corp., Wilmington, MA). 1978. 

From Conference on performance monitoring techniques for 
evaluation of solar heating and cooling systems; Washington, DC, 
USA (3 Apr 1978). 


Broader utilization of solar energy systems has been inhibited 
by a lack of understanding of the economics involved. The cost 
equation contains too many variables which are subject to broad 
uncertainties. It is suggested that the problem becomes more tracta- 
ble if “hard” and “soft” data are treated separately so that areas of 
uncertainty are defined and can be compensated for. 


18383 (CONF-780432—, pp 35-38) Acceleration of solar heating 
application via improved data evaluation. Scoville, A.E. (Dynamics 
Research Corp., Wilmington, MA); Gillett, D.A. 1978. 

From Conference on performance monitoring techniques for 
evaluation of solar heating and cooling systems; Washington, DC, 
USA (3 Apr 1978). 


Growth of solar applications can be accelerated by adequate 
evaluation of accumulating data since certain problems can be ame- 
liorated by comprehensive data base management and analysis. Prog- 
ress resulting from more thorough engineering analysis is illustrated 
and methods of extracting definitive information from larger data 
bases are suggested. 


18384 (CONF-780432—, pp 39-54) Technique and instrumenta- 
tion for measuring the performance of integrated solar heating/cooling 
systems. Wolff, C.M. (Northrop Services, Inc., Houston, TX). 1978. 

From Conference on performance monitoring techniques for 
evaluation of solar heating and cooling systems; Washington, DC, 
USA (3 Apr 1978). 


A technique is proposed for measuring the performance char- 
acteristics of integrated solar heating/cooling systems. The tech- 
nique uses an instrumentation/control package that is easily installed 
and removed. The features of this technique are characterized brief- 
ly. This measurement package and technique is being designed to 
rate a solar system in a manner that will ultimately establish an 
acceptable rating standard (e.g., ASTM, ASHRAE). The package 
will evaluate the following parameters: collector subsystem efficien- 
cy and loss rates; fraction of collector subsystem loss attributed to 
non-collector components; storage capacity and loss rate; distribu- 
tion subsystem efficiency; distribution subsystem energy delivery as 
a function of storage temperature and duct return air temperature, 
for heating and cooling, including heat pumps; energy delivered per 
energy absorbed (conversion efficiency); and useful per annum 
energy deliverable by the system. 


18385 (CONF-780432—, pp 55-59) Considerations in choosing 
solar energy monitoring systems. Jacobs, M.R. (Acurex Autodata, 
Mountain View, CA). 1978. 

From Conference on performance monitoring techniques for 
evaluation of solar heating and cooling systems; Washington, DC, 
USA (3 Apr 1978). 
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Low cost microprocessor-based systems have created a new 
era in solar data collection, monitoring and control. The general 
characteristics that should be considered when choosing a monitor- 
ing system for a particular application are discussed. In addition, two 
applications and their selected monitoring systems are discussed. 


18386 (CONF-780432—, pp 61-67) Data acquisition using a 
modular data logger. Woell, R.L. (North Dakota State Univ., Fargo). 
1978. 

From Conference on performance monitoring techniques for 
evaluation of solar heating and cooling systems; Washington, DC, 
USA (3 Apr 1978). 


A modular data acquisition system is used to monitor the 
performance of a solar heated building, as well as gather wind and 
insolation data. The system is very versatile in that it is semi- 
programmable, field portable, and can store data on cassette tape. 


18387 (CONF-780432—, pp 69-73) Data acquisition and moni- 
toring system for Los Alamos National Security and Resources Study 
Center. Trump, M.A. (Los Alamos Scientific Lab., NM). 1978. 

From Conference on performance monitoring techniques for 
evaluation of solar heating and cooling systems; Washington, DC, 
USA (3 Apr 1978). 


The National Security and Resources Study Center, a 
modern, three level building containing 5574 m? of temperature 
controlled space and an integral solar energy heating and cooling 
system is in operation at Los Alamos, New Mexico. The instrumen- 
tation system used to measure the energy production (solar energy 
system) and consumption (HVAC system) in all the building operat- 
ing modes is described. Included are descriptions of the sensors 
(temperature, mass flow, power, etc.) and the data acquisition 
system. 


18388 (CONF-780432—, pp 75-81) On-line ome calcula- 
tions for the Los Alamos National Security and Resources Study 
ag — H.S.; Hedstrom, J.C. (Los Alamos Scientific Lab., 
NM). 1 

From Conference on performance monitoring techniques for 
evaluation of solar heating and cooling systems; Washington, DC, 
USA (3 Apr 1978). 


The National Security and Resources Study Center at Los 
Alamos, New Mexico, has been heavily instrumented to permit 
monitoring of the performance of the solar heating and cooling 
system. The monitoring system includes a computer, which provides 
the capability for doing real-time engineering calculations. This 
capability permits data compression and allows the researcher to 
interact with the system and to see immediately the results of 
changing the system parameters. 


18389 (CONF-780432—, pp 83-94) Experience gained and les- 
sons learned from monitoring the Solar Building, Albuquerque. Wildin, 
M.W. (Univ. of New Mexico, Albuquerque); Hull, E.J.; McLaugh- 
lin, E.R.; Gilman, S.F. 1978. 

From Conference on performance monitoring techniques for 
evaluation of solar heating and cooling systems; Washington, DC, 
USA (3 Apr 1978). 


Daa were collected on the solar-boosted heat pump system in 
the Solar Building, Albuquerque, for the heating seasons of 1974- 
1975 and 1975-1976 and for a portion of the 1975 cooling season. An 
automated data acquisition system centered around an IBM System 7 
was used to collect data from 72 sensors in 1974-1975 and 165 
sensors in 1975-1976. To provide adequate time resolution to permit 
identification of significant events without storing unduly large 
quantities of data, six-minute averages or totals of the data from each 
channel were recorded. Files of six-minute data were transmitted 
frequently via a dial-up telephone connection to The Pennsylvania 
State University for permanent storage, display and analysis. Hourly 
totals and averages of the data were scanned to assess system 
performance and to detect malfunctions, while six-minute data were 
used in detailed analysis of system performance, and in data valida- 
tion and diagnostic work which required finer time resolution. 


18390 (CONF-780432—, pp 95-104) Use of computer-controlled 
data acquisition systems in determining solar heating and cooling 
system performance. Richtmyer, T.E. (National Bureau of Standards, 
Washington, DC). 1978. 

From Conference on performance monitoring techniques for 
evaluation of solar heating and cooling systems; Washington, DC, 
USA (3 Apr 1978). 


For the past few years, NBS has been conducting a number of 
solar energy related projects. Two, in particular, are solar heated 
and cooled buildings that use computer controlled data acquisition 
systems. Those buildings and their data acquisition systems are 
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described and problems that have been experienced are discussed. 
Finally, a list of recommendations and suggestions are offered based 
on those experiences that should help prevent similar problems on 
future projects. 


18391 (CONF-780432—, pp 105-114) System performance mea- 
surements for a packaged solar space heating system equipped with air- 
heating collectors. Jones, D.E. (National Bureau of Standards, Wash- 
ington, DC). 1978. 

From Conference on performance monitoring techniques for 
evaluation of solar heating and cooling systems; Washington, DC, 
USA (3 Apr 1978). 


The approach and instrumentation used at the National 
Bureau of Standards for determining system performance of a pack- 
aged solar space heating system equipped with air heating collectors 
are described. A method of measuring air flow rate accurately 
without disturbing system performance through use of the collector 
as a flow measuring element is the major unique feature of the 
experimental approach. 


18392 (CONF-780432—, pp 115-128) Instrumentation, data ac- 
quisition and monitoring system for an air heating solar system. 
Karaki, S.; Armstrong, P.R. (Colorado State Univ., Fort Collins). 
1978. 

From Conference on performance monitoring techniques for 
evaluation of solar heating and cooling systems; Washington, DC, 
USA (3 Apr 1978). 


The instruments and components of a data acquisition system 
used to monitor the performance of Solar House II at Colorado 
State University are described. While the calculation of heat flow 
quantities are elementary, difficulties in obtaining reliable values of 
air flow velocities and temperatures in a variable state system makes 
the performance analysis complex. Every system state introduces a 
different set of variables and when air leakage occurs at different 
rates with different states, the problems of heat flow calculations and 
heat balances are compounded. The problem of system monitoring is 
further made difficult by intermittent malfunction of instruments, the 
data logger, the processor and power failures. The experiences at 
Solar House II should be of assistance to other experimenters of 
solar air-heating systems. 


18393 (CONF-780432—, pp 129-137) Relationship between in- 
strumentation and validation. Potishnak, M. (Colorado State Univ., 
Fort Collins); Winn, C.B.; Lantz, L. 1978. 

From Conference on performance monitoring techniques for 
evaluation of solar heating and cooling systems; Washington, DC, 
USA (3 Apr 1978). 


The Colorado State University Solar House I has been instru- 
mented for data acquisition purposes since July of 1974. The data 
that have been collected and reduced have been used for the purpose 
of validation studies relating to solar system simulation programs 
such as TRNSYS and SIMSHAC. In addition to these mathematical 
models, more recently a real-time solar simulator has been designed 
and constructed in CSU Solar House I. The purpose of the real-time 
simulator is to provide a means by which two different collector 
subsystems may be compared simultaneously when being used in one 
solar system. Validation studies of both the real-time simulator and 
the mathematical simulation models have been complicated by inade- 
quacies in the instrumentation and data recording systems. Error 
analyses are presented for the various subsystem components pres- 
ently being used in the CSU Solar House I. Furthermore, quantita- 
tive examples taken from the data sets are presented that illustrate 
some difficulties that one encounters in attempting to use inadequate 
data for model validation. Finally, suggestions are made relative to 
improvements that should be made in instrumenting a solar house for 
data acquisition purposes relating to validation of simulation models. 


18394 (CONF-780432—, PP 139-147) Moderate cost, calculator- 
based data acquisition for solar HVAC systems. Craig, J.1.; Williams, 
J.R. (Georgia Inst. of Tech., Atlanta). 1978. 

From Conference on performance ig techniques for 
evaluation of solar heating and cooling systems; Washington, DC, 
USA (3 Apr 1978). 


The design and operating experiences with two instrumenta- 
tion and data acquisition systems for large solar HVAC systems is 
presented. Many of the problems encountered with the first system 
and how they were resolved in the second are identified. The second 
system is built around an HP9825A calculator and is fully capable of 
unattended automatic operation along with interactive on-site dis- 
play of selected data via readouts located in a solar system schematic 
panel. Prime objectives in the design were moderate cost and a 
minimum of software development along with a “friendly” operation 
interface. The system is operating in parallel with two IBM custom 
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microprocessor-based systems and a comparison of these different 
approaches is made. 


18395 (CONF-780432—, pp 149-161) Use of an automated, cen- 
trally-controlled data acquisition system for monitoring multiple 
remote sites. Wildin, M.W.; Fong, A.; Nakos, J. (Univ. of New 
Mexico, Albuquerque). 1978. 

From Conference on performance monitoring techniques for 
evaluation of solar heating and cooling systems; Washington, DC, 
USA (3 Apr 1978). 


A variety of approaches may be taken to obtain data from 
multiple remote sites continuously. One type of approach is to place 
locally-controlled automated data sampling and recording equipment 
at each remote site and to periodically visit the site or establish 
telephone communication with it, to retrieve the stored data. An 
alternate approach is to place sampling and digitizing equipment at 
each remote site and to command it from an automated central 
station via a telephone connection, to sample, digitize and transmit 
the data. The data is stored, displayed and reduced at the central 
station. Both of these approaches has unique advantages, disadvan- 
tages and costs. The factors considered in reaching a decision to 
select a system representing the second approach, using a central 
station and dial-up telephone connections to three remote sites in 
Albuquerque, New Mexico are described. The favorable and unfa- 
vorable features of both approaches are identified, and their implica- 
tions for continuity and reliability of data, and for costs and man- 
power requirements, are discussed. Reasons for selection of the 
second approach over the first are stated, and the system purchased 
to implement this approach is briefly described. Instrumentation and 
data acquisition, checking and validation are discussed. Subsequent 
experience in the installation and operation of this system is summa- 
rized. This experience illustrates both the strengths and weaknesses 
of the approach selected. 


18396 (CONF-780432—, pp 163-171) Advantages of a real time 
data acquisition, monitoring, and analysis system for a restaurant 
equipped for energy conservation, heat reclamation, and solar energy. 
McClenahan, D.L. (Univ. of Albany, NY). 1978. 

From Conference on performance monitoring techniques for 
evaluation of solar heating and cooling systems; Washington, DC, 
USA (3 Apr 1978). 


A Data Acquisition System (DAS) to monitor, analyze and 
record data at an ERDA funded energy conservation and heat 
reclamation system incorporated into the design of a national chain 
restaurant is described. The several advantages and flexibility of an 
on-line real time DAS is described. 


18397 (CONF-780432—, pp 173-182) Moderate-cost data gath- 
ering system. Johnson, R.K. (Copper Development Association, Inc., 
New York, NY). 1978. 

From Conference on performance monitoring techniques for 
evaluation of solar heating and cooling systems; Washington, DC, 
USA (3 Apr 1978). 


A moderate-cost (about $10,000) data gathering system, built 
around a Tektronix 31/53 programmable calculator, is described. 
The calculator does all data reduction, and prints hourly and daily 
summaries of heat flows and significant temperatures. Accuracies in 
heat flow measurements of about +-10% can be obtained. 


18398 (CONF-780432—, p 
solar monitoring system. Moran, 
OK). 1978. 

From Conference on performance monitoring techniques for 
evaluation of solar heating and cooling systems; Washington, DC, 
USA (3 Apr 1978). 


183-189) Microprocessor based 
.P.; Kouba, G.E. (Univ. of Tulsa, 


The design and performance of an energy monitoring system 
for determining the energy budget of a building, evaluating the solar 
contribution to the budget, separately monitoring each component 
and conducting experiments with operational parameters or active 
control are reported. The system has been developed around the 
Heath H-8 microprocessor (Intel 8080 A), the Datel Sinetrac 800, 32 
channel 12 bit A/D multiplexer and the Intel 8253 programmable 
interval timer (PIT). Simple linearized thermistors measure tempera- 
tures to +-0.1°C. Flow rates, totals, and time are measured by 18 
PIT's. 


18399 (CONF-780432—, pp 191-195) Microprocessor compati- 
ble temperature measuring system. Kouba, G.E. (Univ. of Tulsa, 
OK). 1978. 

From Conference on performance monitoring techniques for 
evaluation of solar heating and cooling systems; Washington, DC, 
USA (3 Apr 1978). 
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A low-cost microprocessor compatible temperature measur- 
ing system has been developed to provide accurate linearized tem- 
perature data over a wide range of temperatures. Details of design 
and construction are presented along with possible variations. 


18400 (CONF-780432—, pp 197-205) Microprocessor monitor- 
ing system for a solar energy installation. Taylor, H.E. (Stockton 
State College, Pomona, NJ). 1978 

From Conference on performance monitoring techniques for 
evaluation of solar heating and cooling systems; Washington, DC, 
USA (3 Apr 1978). 


An inexpensive Motorola 6800 microcomputer is used to 
continuously and automatically monitor the performance of four 
solar collectors and two heat storage units at Stockton State 
College’s Energy House. The system currently monitors fourteen 
different temperatures and the insolation. Solid state temperature 
sensors, an inexpensive A to D Converter, a single multiplexing chip 
and a digital clock are the essential additions to the computer itself. 
Overall System cost is about $1000. 


18401 (CONF-780432—, pp 207-217) Design of the data acquisi- 
tion system at Solar One. Higgins, J.H. (Univ. of Delaware, Wil- 
mington). 1978. 

From Conference on performance monitoring techniques for 
evaluation of solar heating and cooling systems; Washington, DC, 
USA (3 Apr 1978). 


The data monitoring equipment at the University of 
Delaware's energy research laboratory, Solar One, is examined with 
regard to its capabilities and limitations. Specific problem areas are 
identified and recommendations are made with regard to scheduling 
of similar data monitoring tasks. Innovative techniques are de- 
scribed, emphasizing multiplexing and mass data storage. 


18402 (CONF-780432—, pp 229-236) Data acquisition and proc- 
essing with a HP 9825 desk top calculator controlled instrumentation 
system in the Los Alamos solar Mobile/Modular Home. Hedstrom, 
J.C. (Los Alamos Scientific Lab., NM). 1978. 

From Conference on performance monitoring techniques for 
evaluation of solar heating and cooling systems; Washington, DC, 
USA (3 Apr 1978). 


Data has been taken in the solar Mobile/Modular Home with 
a Hewlett Packard 9825 calculator from October, 1976 until the 
present. The data system and data reduction techniques are de- 
scribed and some of the typical results obtained are presented. 


18403 (CONF-780432—, pp 237-240) Microprocessor controlled 
flow, flow rate, real and elapsed time measuring system. Moran, W.P. 
(Univ. of Tulsa, OK). 1978. 

From Conference on performance monitoring techniques for 
evaluation of solar heating and cooling systems; Washington, DC, 
USA (3 Apr 1978). 


Six Intel 8253 programmable interval timers (PIT) have been 
interfaced to the Heath H-8 (Intel 8080 A) microprocessor bus. The 
counters, 3 per chip, measure flow and flow rate from liquid, gas, 
and electric power meters. Other PIT’s are used to schedule, to keep 
real time, and provide programmable delays or interrupts. 


18404 (CONF-780432—, pp 291-298) Sensor selection and place- 
ment in the National Solar Data Program. Berry, H.R.; Johnson, 
V.H. (IBM Corp., Huntsville, AL). 1978. 

From Conference on performance monitoring techniques for 
evaluation of solar heating and cooling systems; Washington, DC, 
USA (3 Apr 1978). 


The effective instrumentation of solar energy systems depends 
greatly on sensor selection and placement. Factors such as calibra- 
tion, versatility, maintainability, and reliability also become impor- 
tant when the monitoring life exceeds five years. Commonality of 
sensors and clearly defined placement techniques provide the basis 


for an acceptable approach to data monitoring. The basic factors 
that influence sensor selection and placement are discussed, and the 
results of operational experience with sensor selection and placement 
gained thus far in the National Solar Data Program are presented. 


18405 (CONF-780432—, pp 307-311) Temperature calibration 
for solar heating and cooling system evaluation. Schooley, J.F. (Na- 
tional Bureau of Standards, Washington, DC). 1978. 

From Conference on performance monitoring techniques for 
evaluation of solar heating and cooling systems; Washington, DC, 
USA (3 Apr 1978). 


Problems associated with the calibration of temperature in- 
strumentation for performance monitoring of solar systems are brief- 
ly discussed. A short outline is presented of thermometer calibration 
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services and associated programs available at the National Bureau of 
Standards. 


18406 (CONF-780432—, pp 315-325) Heat flow instrumentation 
in Colorado State University solar houses. Conway, T.M. (Colorado 
State Univ., Fort Collins). 1978. 

From Conference on performance monitoring techniques for 
evaluation of solar heating and cooling systems; Washington, DC, 
USA (3 Apr 1978). 


The most important data in solar space heating and cooling 
systems research are the solar energy incident on the collector 
surface and the thermal energy delivered to storage and the various 
loads, including space heating or cooling and domestic hot water 
heating. The heat flow quantities are functions of the fundamental 
parameters: temperature, pressure, and flow, which can be measured 
directly with highly reliable and stable transducers. The transducer 
signals can be continuously processed and combined to produce an 
analog signal proportional to the heat flow. This heat flux transducer 
signal can be integrated or accumulated and read by a data logger at 
regular intervals. Alternatively, the individual transducer signal can 
be read at regular intervals and recorded and the heat flow quantities 
can be calculated and numerically integrated when the data is 
processed. The heat flux transducer approach has not been employed 
at Colorado State University but is presently being explored. Four- 
teen companies have been found that list heat flux transducers in 
their product line. Approximately thirty additional companies have 
been contacted for information on mass flowmeters. If a suitably 
accurate, reliable, stable and economic heat flux transducer can be 
found or assembled, it may be implemented in order to free the 
minicomputer for additional real time data processing and analyzing. 
A description of the evolution of the instrumentation system and 
data processing strategies at CSU Solar House I and, in particular, 
an analysis of heat flow instrumentation employed in the system are 
presented. A discussion of proposed methods and equipment for 
improving the system is also presented. 


18407 (CONF-780432—, pp 335-342) Approaches to some 
common sensor problems. Swanson, S.R. (Univ. of Utah, Salt Lake 
City); Boehm, R.F.; Lux, R.L.; Moore, J.E.; Evans, S.K. 1978. 

From Conference on performance monitoring techniques for 
evaluation of solar heating and cooling systems; Washington, DC, 
USA (3 Apr 1978). 


Several data acquisition problems that relate primarily to 
sensor selection and use are touched upon. Low cost approaches to 
temperature and air velocity sensors are discussed. The feasibility of 
a technique for measuring water temperatures without cutting into 
pipe lines is evaluated. In addition, a design of a module for evaluat- 
ing sensible heat flows in systems using digital pulsed recorders is 
also outlined. 


18408 (CONF-780432—, pp 343-346) Turbine flowmeters for 
monitoring solar systems. Baughn, J.W. (Univ. of California, Davis); 
Bergquam, J.B. 1978. 

From Conference on performance monitoring techniques for 
evaluation of solar heating and cooling systems; Washington, DC, 
USA (3 Apr 1978). 


The characteristics of turbine flowmeters are reviewed briefly 
with emphasis on their use in the monitoring and evaluation of solar 
heating and cooling systems. The turbine flowmeter is commonly 
used in process measurements and can provide accurate and repeat- 
able measurements of both flow rate and total (integrated) flow over 
a broad range with a linear output. It provides digital information 
(when used with a counter), has high reliability, fast response rate, 
and has a relatively small pressure drop (when used near the lower 
end of its linear range). Its disadvantages include sometimes higher 
costs and the need for a pulse counter or frequency to voltage 
converter. It has been adopted for measurements of water and 
water/glycol flow in solar collectors in a number of solar monitoring 
and testing programs. 


18409 (COO—4416-1) Manual on the installation, operation and 
maintenance of the CSI integrated warm air solar heating system. 
(Contemporary Systems, Inc., Jaffrey, NH (USA)). 1977. Contract 
EG-77-A-02-4416. 47p. Dep. NTIS, PC A03/MF AOl. 

Installation procedures are given for the following: (1) stor- 
age bin construction, (2) collectors; (3) collector manifolds; (4) fail- 
safe thermal vents; (5) universal switching unit, and (6) logic control 
unit. The operation and maintenance of each of these systems are 
discussed. (MOW) 


18410 (DOE/NASA/CR—150629) Preliminary design package 
for programmable controller and hydronic energy package. (Sunkeeper 
Control Corp., Andover, MA (USA)). Apr 1978. Contract EX-76-A- 
29-1037. 35p. Dep. NTIS, PC A03/MF AO}. 





1932 ENERGY RESEARCH ABSTRACTS 


The information necessary to evaluate the preliminary design 
of the Sunkeeper Controller is presented. Included is a compilation 
of the following documents: Development Plan, Verification Pian, 
Hazard Analysis, Drawing List, and other information pertaining to 
the design of the subsystem. 


18411 (DOE/NASA/CR—150830) Prototype solar heating and 
cooling systems. Monthly progress reports. (AiResearch Mfg. Co., 
Torrance, CA (USA)). Oct 1978. Contract EX-76-A-29-1037. 71p. 
Dep. NTIS, PC A04/MF AOl. 

Portions of document are illegible. 

This report is a collection of monthly status reports from the 
AiResearch Manufacturing Company, who is developing eight pro- 
totype solar heating and cooling systems under NASA Contract 
NAS8-32091. This effort calls for the development, manufacture, 
test, system installation, maintenance, problem resolution, and per- 
formance evaluation. The systems are 3-, 25-, and 75-ton size units. 


18412 (DOE/NASA/CR—150849) Passive thermosyphon solar 
heating and cooling module with supplementary heating. Quarterly 
report. (Sigma Research, Inc., Richland, WA (USA)). Oct 1977. 
Contract EX-76-A-29-1037. 60p. Dep. NTIS, PC A04/MF AOl. 

Portions of document are illegible. 

This report is a collection of three quarterly reports from 
Sigma Research, Inc., covering progress and status from January 
through September 1977. Sigma Research is developing and deliver- 
ing three heat exchangers for use in a solar heating and cooling 
system for installation into single-family dwellings. Each exchanger 
consists of one heating and cooling module and one submersed 
electric water heating element. 


18413 (DOE/NASA/CR—150858) Preliminary design package 
for prototype solar heating system. (Honeywell, Inc., Minneapolis, 
MN (USA). Energy Resources Center). Dec 1978. Contract EX-76- 
A-29-1037. 113p. Dep. NTIS, PC A06/MF AOI. 

A summary is given of the preliminary analysis and design 
activity on solar heating systems. The analysis was made without site 
specific ata other than weather; therefore, the results indicate per- 
formance expected under these special conditions. Major items in 
this report include systeem candidates, design approaches, trade 
studies and other special data required to evaluate the preliminary 
analysis and design. The program calls for the development and 
delivery of eight prototype solar heating and coolin systems for 
installation and operational test. Two-heating and six heating and 
cooling units will be delivered for Single Family Residences (SFR), 
Multi-Family Residences (MFR) and commercial applications. 


18414 (HCP/CS—4113) Passive solar design. Short bibliography 
for practitioners. (AIA Research Corp., Washington, DC (USA)). 
Oct 1978. Contract EG-77-C-01-4113. 28p. Dep. NTIS, PC A03/MF 
AOl. 

The purpose of this bibliography is to provide design practi- 
tioners with a core of sources for informing themselves about passive 
design. It should be used as a basic resource. It is intended to give 
practitioners ready access to good materials on topics relating to the 
use of passive heating and cooling techniques. Rather than listing all 
articles, it provides a substantial sampling of the information availa- 
ble at the time of publication. Since the field is changing rapidly, 
new publications are*appearing all the time. The bibliography is 
divided into twenty subject-matter categories, with entries listed 
alphabetically according to author in each category. 


18415 (ILLDOE—78/03) Solar energy conservation for Illinois 
greenhouses. Miller, S.K.; Pogany, D.Z. (Illinois Div. of Energy, 
Springfield (USA); Amcon, Inc., Carbondale, IL (USA)). Apr 1978. 
32p. Illinois Dept. of Business and Economic Development, Spring- 
field, IL. 

Ways to reduce energy consumption in Illinois’ commercial 
Saenger are explored. Several methods of reducing greenhouse 
eating requirements, storing excess heat gain for nighttime use and 


descriptions of active solar systems to provide space heat are pre- 
sented. This manual outlines expected system performance and as- 
sesses system costs and investment recovery. 


18416 (LA-UR—78-2573) Adaptive control for energy conserva- 
tion. Farris, D.R. (Los Alamos Scientific Lab., NM (USA)). 1978. 
Contract W-7405-ENG-36. 5p. (CONF-780983—1). Dep. NTIS, PC 
A02/MF AOl. 

From 3. solar heating and cooling R and D branch contrac- 
tors’ meeting; Washington, DC, USA (24 Sep 1978). 

The use of adaptive control techniques is investigated in 
heating, ventilating, and air cnditioning (HVAC) systems in solar 
heated and cooled buildings to minimize the consumption of auxil- 
iary energy. Optimal control theory is used in conjunction with the 
adaptive control techniques to accomplish the minimization of auxil- 
iary energy. The resulting technique is referred to as adaptive 
optimal control (AOC). This study has been made by computer 
simulation and is centered on the National Security and Resources 
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Study Center (NSRSC), a large solar heated and cooled building at 
the Los Alamos Scientific Laboratory (LASL). Simplified models of 
the building and HVAC system have been developed for both the 
heating and cooling modes. The control strategies actually used in 
the NSRSC were simulated in the models and an adaptive optimal 
controller was developed and also simulated. Simulation runs were 
made with both the conventional controller and the adaptive con- 
troller and performance results of the two simulations were com- 
pared. In the first results (obtained using a partial derivative system 
identification method), the adaptive optimal controller model dem- 
onstrated a savings in auxiliary energy of 28.8% for the heating 
simulation and 18.3% for the cooling simulation when compared to 
the conventional controller simulation models. 


18417 (LA-UR—78-2587) Performance of Los Alamos solar 
Mobile/Modular Home Unit No. 1. Hedstrom, J.C.; Moore, S.W.; 
Balcomb, J.D. (Los Alamos Scientific Lab., NM (USA)). 1978. 
Contract W-7405-ENG-36. 7p. (CONF-781102—1). Dep. NTIS, PC 
A02/MF AOl1. 

From Solar heating and cooling systems operational results 
conference; Colorado Springs, CO, USA (29 Nov 1978). 

Mobile/Modular Home Unit No. | at the Los Alamos Scien- 
tific Laboratory is an active air system which incorporates 340 ft? of 
flat black single-glazed flat-plate air collectors mounted at a 60° tilt 
on the south wall. The thermal storage is in 1536 pint jars of water 
spaced apart by 5/8 in. to allow air flow around the jars. Data have 
been obtained on the unit from October 1976, up to the present. Data 
acquisition is by a Hewlett—Packard 3050 system controlled with a 
HP 9825 desk top calculator. Complete energy summaries for the 
heating seasons have been obtained. The solar energy system has 
provided about 70% of the heating requirements of the house each 
season. Although the solar energy system provides a major fraction 
of the space and domestic hot water requirements, the yearly total 
energy supplied is low. This is primarily because the house load was 
lower than expected due to passive gains and internal heat genera- 
tion Low performance is also due to a low storage mass (5.3 Btu/ft? 
°F) and several possible uncontrolled air leaks. 


18418 (N—78-21589) System design package for IBM system 
one: solar heating and domestic hot water. (International Business 
Machines Corp., Huntsville, AL (USA)). Feb 1977. Contract NAS8- 
32036. 174p. (NASA-CR—150614). NTIS PC A08/MF AOl1. 

This report is a collation of documents and drawings that 
describe a prototype solar heating and hot water system using air as 
the collector fluid and a pebble bed for heat storage. The system was 
designed for installation into a single family dwelling. The descrip- 
tion, performance specification, subsystem drawings, verification 
plan/procedure, and hazard analysis of the system was packaged for 
evaluation of the system with information sufficient to assemble a 
similar system. 


18419 (PB—279700) Solar demonstrations on federal residences-- 
better planning and management control needed. (General Accounting 
Office, Washington, DC (USA). Energy and Minerals Div.). 14 Apr 
1978. 16p. (EMD—78-40). NTIS PC A02/MF AOl1. 

This report reviews the unsuccessful attempt by the Depart- 
ment of Defense (DOD) to demonstrate the practical use of solar 
heating on Federal residences and makes recommendations to avoid 
a recurrence of problems encountered. 


18420 (SOLAR/1001—78/08) Monthly performance report. (In- 
ternational Business Machines Corp., Huntsville, AL (USA); 
Moulder Corp., Greenwood, IN (USA)). Aug 1978. Contract EG- 
77-C-01-4049. 14p. Dep. NTIS, PC A02/MF AOI1. 

The Moulder Corporation solar-energy system provides space 
heating and hot water preheating for a single family dwelling located 
in West Greenwood, Indiana. The site has an array of flat-plate air 
collectors with a gross area of 704 square feet that faces 5.5° west of 
south at an angle of 45° from the horizontal. Circulating fans are 
utilized to transfer energy from the collector array to storage or 
directly to the conditioned space. Energy is stored in a rock bin 
containing 81,000 pounds of rocks and also in an 80-gallon water 
preheat tank. Auxiliary energy for space heating is provided by an 
electric heater, located in the space heating supply duct, if solar 
energy is not sufficient to meet the heating demand. Solar energy is 
provided to the hot water subsystem by circulating solar heated air 
through an air-to-water heat exchanger which preheats the water in 
the 80-gallon preheat tank. Auxiliary energy for hot water is pro- 
vided by a standard electric immersion heater in the 52-gallon 
domestic hot-water heater. Performance data for August 1978 are 
presented and discussed. 


18421 (SOLAR/1036—78/08) Monthly performance report: 
William C. Burdick, August 1978, (Department of Energy. Washing- 
ton, DC (USA)). Aug 1978. Contract EG-77-C-01-4049. lop. Dep. 
NTIS, PC A02/MF AO1. 

The William Burdick single family dwelling is located in Rice 
Lake, Wisc. Its solar energy system is designed to supply approxi- 
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mately 51% of the average annual energy requirements for space 
heating and for hot water preheating. The solar energy system is a 
hybrid system that contains both active and passive elements. The 
active system utilizes 441 square feet of air collectors that face south 
at an angle of 54 degrees to the horizontal. Air is used to transfer 
energy from the collector array to storage or directly to the 1584 
square foot conditioned space. Energy is stored in a bin containing 
23 tons of rocks and in an 80-gallon water preheat tank. When solar 
energy is insufficient to heat the conditioned space, energy is sup- 
plied by a 66,000 Btu/hr electric furnace. Auxiliary energy for hot 
water is provided by standard electric immersion heaters in the 50- 
gallon domestic hot water heater. The passive system utilizes air 
heated in a greenhouse located on the south exposure of the dwell- 
ing. The greenhouse-heated air is allowed to pass through glass 
sliding doors to a large suaroom located between the living space 
and the greenhouse. The sunroom utilizes a circulating fan and a 28 
ton rock bed to maintain a temperature of 60°F during the day and 
50°F during night. The energy in the sunroom can be transferred to 
the conditioned space to meet the heating demand by opening a 
sliding glass door separating them. The house also has other energy 
conserving features such as triple glazing, good insulation, air locks 
and maximized southern exposure. Windows are placed on the north 
face to allow excess energy to escape in summer while south facing 
windows have shading devices. The system has four modes of active 
solar system operation and three modes of passive sunroom oper- 
ation. The modes of operation of the active system are described. 
Various sensor problems have prevented subsystem analysis. 


18422 (SOLAR/2003—78/09) Monthly performance report. 
(Scattergood School, West Branch, IA (USA)). Sep 1978. Contract 
EG-77-C-01-4049. 15p. Dep. NTIS, PC A02/MF AO1. 

Scattergood School is located near Westbranch, IA, approxi- 
mately 35 miles southeast of Cedar Rapids. Its solar-energy system is 
designed to supply approximately 75% of the average annual energy 
requirements for space heating the gymnasium and for heating hot- 
water for an adjacent locker room. Solar-heating is also available for 
a grain-drying silo retrofitted at the site. The site has an array of flat- 
plate collectors with a gross area of 2496 square feet that faces south 
at an angle of 50 degrees from the horizontal. Air is the medium used 
for transferring energy from the collector array to storage or direct- 
ly to the gymnasium. Energy is stored in a bin containing 130,000 
pounds of rocks and in two 120-gallon water preheating tanks. When 
solar energy is insufficient, propane gas heaters furnish auxiliary 
energy for space heating. Auxiliary heating for hot water is provided 
by standard electric immersion heaters in the 52-gallon domestic hot- 
water heater. The system, shown schematically, has five modes of 
solar operation, which are described. The Scattergood solar energy 
system satisfied 99% of the combined space heating and hot water 
demand of 3.8 million Btu. The operation of the solar energy system 
resulted in a savings of 6.1 million Btu of fossil energy at an expense 
of 0.49 million Btu of electrical energy. The solar energy system was 
operated in the summer mode during the month. 


18423 (SOLAR/2003—78/14) Solar energy system performance 
evaluation: Scattergood School Recreation Center, West Branch, Iowa, 
September 1977—May 1978. (International Business Machines Corp.., 
Huntsville, AL (USA)). Jul 1978. Contract EX-76-C-01-2386;EG-77- 
C-01-4049. 67p. Dep. NTIS, PC A04/MF AOl1. 

An operational summary is provided of the solar energy 
system performance at Scattergood School, West Branch, Iowa. 
This analysis is made by evaluation of measured system performance 
and by comparison of measured climatic data with long term aver- 
age climatic conditions. Performance of major subsystems is also 
presented to illustrate their operation. The solar energy system, 
utilizing 2496 square feet of flat plate, air collectors, supplies a 
portion of the space heating and domestic hot water requirements 
for the 6900 square foot gymnasium and 1966 square feet of locker 
rooms at the Scattergood School, West Branch, Iowa. The solar 
energy system was installed during building construction. A 6000 
bushel grain dryer, installed later, may also use the solar system 
during its operation. Included are: a brief system description, review 
of actual system performance during the report period, analysis of 
performance based on evaluation of climatic, load and operational 
conditions, and an overall discussion of results. The Scattergood 
solar energy system availability was 65 percent for the ECSS subsys- 
tem, 95 percent for the space heating subsystem and 55 percent for 
the hot water heating subsystem. The ECSS availability was affected 
by a malfunction of the total solar system during April 1—8 and 
April 14 through May 11. The hot water availability was greatly 
affected by the failure of the subsystem and resultant repair interval. 
The space heating subsystem operated throughout the entire report- 
- period except when the solar system was down in April and 

ay. 


18424 (TID—23297/1) IEA programme to develop and test solar 
heating and cooling systems. Task I: investigation of the performance 
of solar heating and cooling systems. Annual progress report. (Dan- 
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marks Um Hoejskole, Lyngby). Jan 1978. 26p. Dep. NTIS, PC 
A03/MF 

The a objective of Task I is to increase the cost- 
effectiveness of solar heating, cooling, and hot water supply systems 
by establishing cooperation in (1) the prediction, measurement, and 
reporting of system thermal performance, and (2) the optimization of 
system economics, based on the aforementioned items. This objec- 
tive to be accomplished by the following subtasks: (a) assessment of 
the status of simulation and modeling of solar heating and cooling 
systems; (b) establishment of a standard procedure for measuring the 
thermal performance of solar heating and cooling systems; (c) devel- 
opment of a format for reporting system thermal performance, as 
well as durability and cost; (d) development of a procedure for 
designing economical, optimized systems; and (e) participation in 
Task Meetings. The comparison of system performance predictions, 
originally undertaken by four of the participating countries, has been 
very successful and three additional countries now intend to perform 
the computer calculations. Participant input to Subtask (a) has been 
limited but is expected to improve following the recent distribution 
of a questionnaire on thermal performance measurement procedures. 
Under subtask (d), the Los Alamos Scientific Laboratory is perform- 
ing a series of economic analyses to determine optimally-sized sys- 
tems, based on information submitted by individual participating 
countries. 


18425 Solar: bibliography. Hamilton, B. (comp.). Butte, MT; 
National Center for Appropriate Technology (1978). 14p. (NP— 
23526). National Center for Appropriate Technology, Butte, MT. 

This bibliography identifys useful, introductory-level publica- 
tions. The lisings contain references to books and pamphlets. (MOW) 


18426 Heat pumps for solar energy use. Bruno, R.; Brombach, 
U.; Hermann, W.; Klinkenberg, K.; Knabben, H. pp vp. of Waerme- 
pumpen in Betrieb - heute und in Zukunft. Gruppe 5: Weitere 
Entwicklung. Duesseldorf, Germany, F.R.; VDI (1977). (In 
German) 

From VDI-meeting on heat pumps in operation - today and in 
the future; Muenchen, Germany, F.R. (7 - 9 Nov 1977). 

Heat pump supported solar energy systems are examined for 
three applications: 1. Hot water heating, 2. combined heating and 
hot water heating, 3. combined heating, cooling and hot water 
heating. Cases 1 and 3 are analysed using a dynamic simultaneous 
process in the computer. In case 2, there are experimental results 
available, which were obtained from the Philips experimental build- 
ing in Aix la Chapelle. 


18427 Sun, air, and gas as heat sources. The Tritherm house is 
being tested. Sanit. - Heizungstech.; 42: No. 10, 842-843(1977). (In 
German). 

The ‘Junkers-Tritherm’ house is being constructed on the 
company’s premises in Wernau. It is a research project for testing 
the chances of solar energy for heating and water heating in prac- 
tice, and systems for series - production at a later stage will be tested 
with its aid. The name ‘Tritherm’ suggests that three heat sources are 
used: Sun, ambient air, and a conventional fossil fuel. 


18428 Energy balance of an interseasonal collector-storage asso- 
ciation for a housing development in the north of France. Torrenti, R. 
(C.E.A./CEN, Saclay, France); Alexandroff, G. COMPLES - Rev. 
Int. Heliotech.; 30-33(1976). (In French). 

The parameters were studied determining the feasibility and 
the profit-earning capacity of a building heating solar project using 
water insulators and an interseasonal storage tank. The case of a 
group of 10 houses located in the north of France has been chosen 
and computations have been made including the following subrou- 
tines: determination of the amount of the energy needed for building 
heating and sanitary water-heating (or preheating); that can be 
expected from the water insulators the whole year long (notions of 
“energetically equivalent groups of days,” “reference sample 
years”’,...); lost by the storage tank; and that can be drawn from the 
tank. The results of this study have led to lay stress on several 
“optimal” values of the couple (collecting surface-storage volume) 
depending on the amount of the contribution which is desired from 
the sun (even 100%) and to emphasize the many advantages of an 
interseasonal storage of solar energy. 


18429 Solar energy development. Loef, G.O.G. (Colorado State 
Univ., Fort Collins). pp 1-8 of Proceedings of the consumer confer- 
ence on solar energy development. Albuquerque, NM; New Mexico 
Energy Resources Board (1976). 

From Consumer conference on solar energy development; 
Albuquerque, NM, USA (2 Oct 1976). 

The energy needs for a home are discussed. The need to be 
sure of the quality and durability of solar equipment is mentioned. 
The cost of solar energy vs natural gas and electricity is discussed. 
The fear that solar systems are being marketed before being de- 
bugged and may give the concept a bad name is mentioned. (MHR) 
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18430 Solar home coming. Cook, J. (Arizona State Univ., 
Tempe). pp 71-75 of Proceedings of the consumer conference on 
solar energy et a Albuquerque, NM; New Mexico Energy 
Resources Board (1976). 

From Consumer conference on solar energy development; 
Albuquerque, NM, USA (2 Oct 1976). 

Various aspects of solar housing are discussed such as: ap- 
pearance, performance, costs, conservation, self-sufficiency, and life 
style. These aspects are illustrated using present solar homes as 
examples. (MHR) 


18431 Direct solar heating: why not just let the winter sun in the 
windows. Bliss, R.W. (Donovan and Bliss, Chocorua, NH). pp 122- 
180 of Proceedings of the consumer conference on solar energy 
development. Albuquerque, NM; New Mexico Energy Resources 
Board (1976). 

From Consumer conference on solar energy development; 
Albuquerque, NM, USA (2 Oct 1976). 

Results of calculations and discussions are presented on the 
degree to which the heating energy requirements of a house can be 
reduced by somewhat better insulation, control of air infiltration, 
and better use of windows to catch the winter sun. Two U.S. 
climates are singled out for discussion, one a mild sunny winter 
climate at low latitude, the other a cloudy and severely cold winter 
climate at high latitude. These are Albuquerque, New Mexico, and 
International Falls, Minnesota. (MHR) 


18432 Financing solar system costs. Damon, P.S. (Charlestown 
Savings Bank, Boston, MA). pp 181-205 of Proceedings of the 
consumer conference on solar energy development. Albuquerque, 
NM; New Mexico Energy Resources Board (1976). 

From Consumer conference on solar energy development; 
Albuquerque, NM, USA (2 Oct 1976). 

The economics of residential mortage lending and current 
residential appraisal practice which combine to penalize solar- 
equipped and energy-efficient housing are = Several steps 
are suggested designed to reward energy-efficient design and to 
upgrade existing residential portfolios. The lenders overview, resi- 
dential value, a potential role of the government, and actions resi- 
dential lenders might take at present are discussed. (MHR) 


18433 Economic analysis of solar water and space heating. 
Schulze, W.; Ben-David, S.; Katson, R.; Roach, F. (Univ. of New 
Mexico, Albuquerque). pp 206-241 of Proceedings of the consumer 
conference on solar energy development. Albuquerque, NM; New 
Mexico Energy Resources Board (1976). 

From Consumer conference on solar energy development; 
Albuquerque, NM, USA (2 Oct 1976). 

A scenario of energy price decontrol is developed and con- 
sumer costs are projected from traditional sources both on an 
annualized (life cycle) basis and on a current cost basis for residential 
space heating and domestic hot water. These costs are developed by 
state for the continental United States through 1990. These costs are 
then compared on a $/10° BTU basis to the costs of solar alterna- 
tives, determining year of feasibility by state and optimal system 
design (least cost) given projected energy prices previously devel- 
_— Finally, the role of economic policy in defining future energy 
alternatives. (MHR) 


18434 Economics of state-of-the art solar applications. Scholl, 
M.M. (Mitre Corp., McLean, VA). pp 242-251 of Proceedings of the 
consumer conference on solar energy development. Albuquerque, 
NM; New Mexico Energy Resources Board (1976). 

From Consumer conference on solar energy development; 
Albuquerque, NM, USA (2 Oct 1976). 

Optimized solar hot water and space heating systems were 
analyzed for a standard 1,500 square foot single-family residence in 
13 cities around the U.S. The general liquid-based solar system 
design used for this analysis is shown schematically. Detailed system 
design for each city was optimized so as to maximize life cycle cost 
savings over the assumed 20 year lifetime of the systems. Seven 
optimum designs were developed for each city. In each case, com- 
parisons were made with electric, oil, and natural gas water heating 
and with electric resistive, electric heat pump, oil, and natural gas 
space heating. Optimum design analysis was carried out using the 
University of Wisconsin F-chart program to calculate thermal per- 
formance of the solar system and to determine system size which 
minimized its life cycle costs. Variables considered for each city 
included climatic data, conventional fuel costs, building energy 
loads, and collector elevation angle. Storage tank capacity was 
assumed to be proportional to collector size, all collectors were 
assumed to be double glazed, and hot water requirements were 
assumed to be 80 gallons per day at 140°F. 1976 energy prices for 
each city were used. (MHR) 


18435 Solar energy infrastructure. Dillon, R.M. pp 341-355 of 
Proceedings of the consumer conference on solar energy develop- 
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ment. Albuquerque, NM; New Mexico Energy Resources Board 
(1976). 

From Consumer conference on solar energy development; 
Albuquerque, NM, USA (2 Oct 1976). 

Commercialization of solar technology in the building indus- 
try is discussed relative to the structure of the business community, 
the existing building inventory versus new construction, and cost 
benefits. Information needs are discussed for the ultimate consumer, 
the construction community, and the producers. (MHR) 


18436 Solar market capture and market penetration solar heating 
and cooling. Butt, S.H. pp 394-408 of Proceedings of the consumer 
conference on solar energy development. Albuquerque, NM; New 
Mexico Energy Resources Board (1976). 

From Consumer conference on solar energy development; 
Albuquerque, NM, USA (2 Oct 1976). 

The marketing outlook for solar heating of domestic hot 
water and of building space is explored, as well as the market for 
solar thermally-driven air-conditioning. The market projections 
which are presented have been made on two sets of assumptions. 
One set of projections is predicated upon the “present’’ government 
programs and the other based upon these plus the “new programs” 
which are expected during the next year. (MHR) 


18437 Solar housing developments. Anderson, B. pp 410-418 of 
Proceedings of the consumer conference on solar energy develop- 
ment. Albuquerque, NM; New Mexico Energy Resources Board 
(1976). 

From Consumer conference on solar energy development; 
Albuquerque, NM, USA (2 Oct 1976). 

Direct heat gain and proper housing design are discussed. 
Some topics covered are: window design, thermal mass, heat traps, 
energy conservation measures, and window insulation. (MHR) 


18438 Solar energy applications to large buildings. Bridgers, 
F.H. (Bridgers and Paxton Consulting Engineers, Inc., Albuquerque, 
NM). pp 419-435 of Proceedings of the consumer conference on 
solar energy development. Albuquerque, NM; New Mexico Energy 
Resources Board (1976). 

From Consumer conference on solar energy development; 
Albuquerque, NM, USA (2 Oct 1976). 

It is stated that the most cost effective solar energy applica- 
tions (where there is also a requirement for cooliing) should incorpo- 
rate a water source heat pump as the auxiliary energy for the heating 
cycle and either the prime source or auxiliary energy for the cooling. 
Types of solar-assisted heat pump systems for various types of 
buildings are discussed. Systems are sketched which are thought 
practical for hotel and apartment buildings and for school buildings. 
Examples of such systems are illustrated. (MHR) 


18439 Solar heating in small buildings. Baer, S. (Zomeworks 
Corp., Albuquerque, NM). pp 436-452 of Proceedings of the con- 
sumer conference on solar energy development. Albuquerque, NM; 
New Mexico Energy Resources Board (1976). 

From Consumer conference on solar energy development; 
Albuquerque, NM, USA (2 Oct 1976). 

The efficiency of a direct gain building in New Mexico is 
discussed with calculations on heat gain and loss from south facing 
windows. The advantages of thermal mass are explored with empha- 
sis on the drum wall. Other topics included are: ceiling fans, the 
reflector shade, comfort, New Mexico research, money, form and 
function, and water heaters. (MHR) 


18440 Retrofit: a major solar opportunity. Yellott, J.1. (Arzonia 
State Univ., Tempe). pp 453-473 of Proceedings of the consumer 
conference on solar energy development. Albuquerque, NM; New 
Mexico Energy Resources Board (1976). 

From Consumer conference on solar energy development; 
Albuquerque, NM, USA (2 Oct 1976). 

The present status of solar retrofit activities in the United 
States is examined and a prediction is made of what may be expected 
in the remaining years of this century. System components, auxiliary 
and stand-by energy sources, load determination, and energy conser- 
vation are discussed. (MHR) 


18441 EPRI/SHAC, Summers, D.K. pp 513-532 of Proceedings 
of the consumer conference on solar energy development. Albuquer- 
que, NM; New Mexico Energy Resources Board (1976). 

From Consumer conference on solar energy development; 
Albuquerque, NM, USA (2 Oct 1976). 

Public Service Company of New Mexico (PNM) is participat- 
ing in a project funded by the Electric Power Research Institute 
(EPRI). The project will result in five residential solar augmented 
heating and air conditioning systems for the Albuquerque area. The 
prime contractor, Arthur D. Little Co. (ADL), is expected to 
develop a model capable of predicting solar systems that will operate 
in harmony with utility systems. An important feature of this model 
will be the ability to forecast the impact of solar systems on a typical 
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utility grid. Long Island Lighting Company (LILCO), the other 
electric utility working on this project, and PNM are referred to as 
the participating utilities. In this capacity EPRI and ADL are 
advised on questions they have regarding the model to include data 
input the utilities would most likely have available and outputs that 
would prove most helpful. Each utility has provided specific infor- 
mation unique to its respective operation such as cost of fuel, 
incremental demand costs, and load curves by the month for typical 
holidays and weekdays. The model developed will use the informa- 
tion given by the utilities as a basis for establishing hypothetical rate 
structures that will closely parallel actual cost of electric energy. 
These will be needed to compute the home owner's life cycle costs 
for the solar systems. The follow-on phases will consist of the 
creation of working drawings for the homes, building the homes, 
and data gathering on the residences in use. 


AGRICULTURAL AND INDUSTRIAL PROCESS HEAT 
REFER ALSO TO CITATION(S) 18422, 18423, 18477 


18442 (CONF-770686—, pp 32-43) Solar drying of peanuts in 
Georgia. Troeger, J.M.; Butler, J.L. (Coastal Plain Experiment Sta- 
tion, Tifton, GA). 29 Jun 1977. 

From Conference on solar crop drying; Raleigh, NC, USA 
(30 Jun 1977). 


Tests showed that solar energy can be used to supply 50 to 
60% of the energy needed for heating the air used for drying 
peanuts. If the energy is stored for use when the sun is not shining, 
the drying time can be comparable to that for conventional drying. 
Specific energy input varied widely, depending on initial moisture, 
ambient conditions and the drying time. Although the peanuts dried 
by the solar drying systems were subjected to harsher temperature 
conditions than those dried by the conventional system, the milling 
quality, as measured by the Federal-State grading procedure, 
showed no significant differences. Results of this study showed the 
importance of selecting materials and using design techniques such 
that a solar collector will operate efficiently and withstand adverse 
temperatures when not operating. 


18443 (CONF-770686—, pp 44-66) Evaluation of matrix solar 
collector for heating air. Clary, B.L.; Morgan, R.G. (Oklahoma State 
Univ., Stillwater). 30 Jun 1977. 

From Conference on solar crop drying; Raleigh, NC, USA 
(30 Jun 1977). 


The results and validation of a simplified theoretical tech- 
nique for predicting the performance of matrix absorbers for use in 
drying peanut pods are presented. Validation of the results were 
obtained from experimental tests conducted on laboratory models 
while drying farmers’ stock peanut pods and by comparing the 
simplified analysis with results of rigorous analyses available in the 
literature. Several assumptions were made to reduce mathematical 
relationships governing flow and heat transfer characteristics of the 
matrix solar collector. It was assumed that axial and horizontal 
conduction through the non-metallic porous bed could be neglected. 
The bed was assumed to be a gray non-scattering body and to have a 
constant absorption coefficient. The bed was considered to have a 
one dimensional steady-state temperature distribution within an iso- 
tropic porous media. Only direct radiation effects were considered. 
However, diffuse radiation also contributes to solar radiation and 
can become significant in an overcast sky. 


18444 (CONF-770686—, pp 67-84) Closed-air system for drying 
peanuts. Person, N.K. Jr.; Sorenson, J.W. Jr. (Texas A and M Univ., 
College Station). 30 Jun 1977. 

From Conference on solar crop drying; Raleigh, NC, USA 
(30 Jun 1977). 


The final results of a 3-year development program which 
determined the equipment requirements and engineering design pro- 
cedures for utilizing a closed-air system in peanut dryers are present- 
ed. The closed-air system was incorporated in a peanut dryer which 
consisted of a 4 x 4 x 8 ft plywood bin interconnected with the 
necessary vapor compression refrigeration equipment to dry 1-ton 
loads of wet peanuts. All loads of peanuts used in these tests were 
harvested and handled in the conventional manner so that the only 
difference in the final product was the method of drying. The results 
of these tests confirm that the theoretical principle of the closed-air 
system is valid and that this system can be used for drying peanuts. 


18445 (CONF-770686—, pp 85-98) Solar drying of hay: open 
chamber dryer design. Bledsoe, B.L. (Univ. of Tennessee, Knoxville). 
30 Jun 1977. 

From Conference on solar crop drying; Raleigh, NC, USA 
(30 Jun 1977). 
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An open-chamber dryer using solar heated air from two 
collectors (roof and free-standing suspended-plate) was desi 
constructed and evaluated in drying late growth fescue hay in large 
round bales. The dryer performed satisfactorily during the Novem- 
ber-December trial period. The mean drying rate was 1.3 percen 
points of moisture (wet basis) per metric ton of dry matter-day for 
periods of operation of 4 days or more. However, volume of air flow 
through individual bales varied with bale density, and operation of 
the air system at night redeposited moisture in the hay; this practice 
was stopped late in the experiments. Overall mean efficiency of the 
roof collector was 45%, compared to 66% for the free-standing, 
suspended-plate collector. Extensive heat loss occurred from the 
duct between the suspended-plate collector and the system fan such 
that mean overall suspended-plate collector-and-duct soger | was 
only 34%, compared to 38% for the roof collector-and-duct ien- 
cy. Volume of air flow within the ducts under the roof collector 
varied across the width of the roof. The cross-sectional areas of 
openings admitting inlet air to the ducts were revised to give a more 
uniform air flow. The softwood spars supporting the suspended-plate 
collector cover failed and required replacement with oak spars of 
greater cross-sectional dimensions. The 6-mil black polyethylene 
absorber sheet split from contraction stresses induced by the cold 
winter temperatures. It was replaced by corrugated aluminum panels 
painted black. 


18446 (CONF-770686—, pp 99-106) Solar drying of hay in big 
packages. Henry, Z.A. (Univ. of Tennessee, Knoxville). 30 Jun 1977. 

From Conference on solar crop drying; Raleigh, NC, USA 
(30 Jun 1977). 


Five high-density roll bales were dried in three separate tests 
in the late fall of 1976 using the combined heat from a roof collector 
and a suspended-plate collector. The drying reduced the wet-basis 
moisture content of hay (initially at about 35%) by approximately 5 
percentage points. However, the total drying during inclement 
weather did not give sufficient reduction for long-term storage. 
Psychrometric properties of air inside the bale showed that a drying 
condition existed as the drying potential of the air increased in the 
daylight hours; but, as air was passed through the bale during the 
night hours, moisture was deposited within the bale. 


18447 (CONF-770686—, pp 107-116) Curing burley tobacco with 
solar energy. Walton, L.R.; Henson, W.H. Jr.; McNeill, S.G.; 
Walker, J.N.; Parker, B.F.; Bunn, J.M. (Univ. of Kentucky, Lexing- 
ton). 30 Jun 1977. 

From Conference on solar crop drying; Raleigh, NC, USA 
(30 Jun 1977). 


A solar curing structure consisting of four forced-ventilation 
curing chambers was used to cure burley tobacco during the fall of 
1976. The objective was to use solar heat to reduce high relative 
humidity during curing. One chamber was a conventional, two-tier 
chamber with metal roof, one had a fiberglass roof for transmitting 
solar radiation directly into the chamber, one had a solar collector 
without storage, and one had a solar collector and rockbed storage. 
The maximum average daily relative humidity was five oy 
points lower in both the chamber with transmitting roof and t 
chamber with solar collector without storage as com to the 
conventional chamber. The solar collector with rockbed system 
supplied enough heat to maintain the desired 65 to 70% relative 
humidity for 3 of 4 days of rainy weather. The conclusions were as 
follows: The solar chamber with rockbed storage was superior to the 
solar chamber without storage and to the chamber with transmitting 
roof because it provided heat during critical periods of high humid- 
ity. A rockbed can be used for thermal storage to supply heat for 3 
days of curing without replenishment. A tapered temperature gradi- 
ent forms from front to back of a rockbed because of heat conduc- 
tion along the bed and heat loss caused by the intermittent nature of 
the operation. A solar curing facility with a 3- to 4-day heat supply 
stored in the rockbed should provide the capability to prevent a 
substantial portion of crop-value losses that might otherwise be 
sustained during periods of high humidity. 


18448 (CONF-770686—, pp 117-145) Solar-energy utilization 
using greenhouse bulk curing and drying system. Huang, B.K.; 
Bowers, C.G. Jr. (North Carolina State Univ., Raleigh). 30 Jun 1977. 

From Conference on solar crop drying; Raleigh, NC, USA 
(30 Jun 1977). 


The greenhouse bulk curing system utilizes solar energy as a 
first priority energy source to cure tobacco in the summer months 
and to grow greenhouse crops and tobacco seedlings the remainder 
of the year. A 30 to 40% fuel savings was achieved during the past 
two tobacco curing seasons (summer, 1975, 1976) using solar energy 
in this system as compared to a conventional bulk curing barn. 
Kalanchoe flowers were grown in the winter, 1975-1976, with 
excellent results and an estimated 10 to 15% fuel savings. Tobacco 
transplants were produced on multiple layers for automatic trans- 
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planting with germination rates of 95 to 97% for various layers. 
Computer modeling and analysis for design optimization of the solar 
barn for maximum solar energy utilization and minimum fossil-fuel 
and electrical energy consumption are under development. Thermal- 
electrical systems analogies were applied to study temperature re- 
sponses of the solar collectors under time-varying solar radiation and 
ambient air temperatures. Simulation results conformed well with 
the field data for various stages of curing. 


18449 (CONF-770686—) Solar crop drying conference. Proceed- 
ings. Butler, J.L. (comp.). (Agricultural Research Service, Tifton, 
GA (USA). Coastal Plain Experiment Station). 30 Jun 1977. Con- 
tract EX-76-A-29-1021. 147p. Dep. NTIS, PC A07/MF AO1. 

From Conference on solar crop drying; Raleigh, NC, USA 
(30 Jun 1977). 

Thirteen papers are included. Three were represented by 
extended abstracts and are listed by title. Separate abstracts were 
prepared for ten papers. (MHR) 


18450 (CONF-770686—, pp 4-16) Desiccant as drying agent/ 
heat storage media for crop drying by solar energy. Ko, S.M.; McCor- 
mick, P.O. (Lockheed Missiles and Space Co., Inc., Huntsville, AL). 
30 Jun 1977. 

From Conference on solar crop drying; Raleigh, NC, USA 
(30 Jun 1977). 


Candidate desiccants are reviewed that may be used in crop 
drying facilities, concepts for drying crops with the desiccants are 
discussed and process flow diagrams for promising concepts are 

resented. Both solid and liquid desiccants were considered for use 
in crop drying systems. Desiccants were reviewed relative to their 
thermal properties, affinity for water vapor, regeneration tempera- 
tures, toxicity, corrosion properties, stability, and costs. Solar energy 
was considered as the prime energy source for regenerating the 
desiccants. The investigation revealed that liquid desiccants are 
particularly applicable to solar systems since they can be pumped 
through the collector and can be regenerated at lower temperatures 
than the solid desiccants. In addition, the use of liquid desiccants 
allows the adaption of an efficient energy recovery and use methods 
that are capable of achieving energy savings of up to 50% over a 
conventional heated-air drying system. 


18451 (CONF-770686—, pp 18-25) Low cost solar collector suit- 


able for use in peanut drying applications. Schlag, J.H.; Sheppard, 
A.P.; Wood, J.M. (Georgia Inst. of Tech., Atlanta). 30 Jun 1977. 

From Conference on solar crop drying; Raleigh, NC, USA 
(30 Jun 1977). 


Over the past two years, three types of low cost solar 
collectors have been tested to determine their applicability as energy 
sources for peanut drying. They are a black film hot air collector, an 
integral rock storage and collection system, and a shallow solar pond 
collector. The results to date indicate that the first two systems are 
the most promising and that the most effective method of utilizing 
them is to combine them in a series installation which we refer to as 
the Augmented Integrated Rock System or AIRS. Two overriding 
considerations dictated the design of the collectors discussed. One 
was that they must be constructed of inexpensive materials and the 
other was that a farmer should be able to construct them on-site 
from a set of simple plans. It is felt that a solar system will have to 
meet these criteria if it is to receive widespread acceptance in the 
agricultural community. 


18452 (CONF-780432—, pp 219-227) Low cost microprocessor 
based data acquisition system. Schlag, J.H.; Sheppard, A.P.; Wood, 
J.M. (Georgia Inst. of Tech., Atlanta). 1978. 

From Conference on performance monitoring techniques for 
evaluation of solar heating and cooling systems; Washington, DC, 
USA (3 Apr 1978). 


A data acquisition system based on an Intel SBC 80/10 
microprocessor is presently being used to monitor the performance 
of an experimental solar agricultural drying system. The current 
configuration of the system is given, however, the system is flexible 
enough to meet a wide variety of solar data acquisition requirements. 


18453 (NP—23567) Performance and economic feasibility of 
solar grain drying systems. Agricultural economic report No. 396 
Heid, W.G. Jr. (Economics, Statistics, and Cooperatives Service, 
Washington, DC (USA)). Feb 1978. 37p. Department of Agriculture, 
ESCS Publications, Washington, DC. 

The performance and costs of eight experimental onfarm solar 
collectors designed to dry corn were studied. Solar drying costs 
were compared with costs of owning and operating conventional 
grain dryers. The costs of the lowest cost collectors were found to 
be as low as or lower than those for some conventional dryers. 
Depreciation and fuel costs were the major cost items contributing 
to this favorable comparison. Fixed costs for the eight solar collec- 
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tors ranged from 6.6 to 26.6 cents/bu; variable costs ranged from 1.5 
to 8.4 cents. Further research, mass production, and increasing 
energy costs should enhance the economic feasibility of solar grain 
drying. However, its dependability on sunshine and the uncertainty 
of solar performance in times of inclement weather are factors which 
may limit its use to a “solar grain drying belt.” 


(ORO—5124-77/1) Textile drying using solarized cylin- 

can dryers to demonstrate the application of solar energy to 

industrial drying or dehydration processes: Phase I. Final report. 

Mitchell, P.D.; Gupta, B.P.; Curtner, K.L.; Rausch, R.A. (Hon- 

eywell, Inc., Minneapolis, MN (USA)). 24 Mar 1977. Contract EY- 
76-C-05-5124. 213p. Dep. NTIS, PC A10/MF AO1. 

The detailed design of a solar energy collection system for 
providing process heat to a textile drying process is described. The 
solar collection subsystem uses 773 square meters (8313 square feet) 
of parabolic trough, single axis tracking, concentrating collectors to 
heat water in a high temperature water (HTW) loop. At the 2:00 pm 
September 21 time point (clear day) the solar collectors nominally 
generate 198°C (389°F) water with the HTW loop at 1.59 x 10® 
Pa(230 psi). A steam generator is fueled with the HTW and produces 
544.3 kg/hr (1200 Ibs per hour) of process steam at the nominal 
design point conditions. The generated process steam is at 0.524 x 
10° Pa (76 psi) and 160°C (321°F). The solar system will provide 1.3 
x 10° MJ/yr (1.2 x 10® BTU/year) to the process. This is 46 percent 
of the direct insolation available to the collector field during the 
operational hours (300 days/year) of the Fairfax mill. The process 
being solarized is textile drying using cylindrical can dryers. The can 
dryers are part of a “slashing” operation in a West Point Pepperell 
mill in Fairfax, Alabama. Over 50% of all woven goods are proc- 
essed through slashers and dried on cylindrical can dryers. Further- 
more, since can dryers are also used in other drying processes, this 
application of solar energy to process heat is one that shows high 
potential for having a significant impact on displacing conventional 
fuels. An economic analysis of the solar system was conducted for 
three locations; Albuquerque and Omaha for two “fiducial” loca- 
tions, and Fairfax, Alabama, for the analysis at the specific site. Upon 
completion of the design, specifications and drawings were devel- 
oped. All subsystems and components of the specified system are 
available for fabrication and installation at the proposed site. The 
specifications and drawings have been issued to several general 
contractors for receipt of firm bids for the second phase of the 
program. 


18455 (PB—280196) The performance and economic feasibility 
of solar grain drying systems. Final report for 1976. Heid, W.G. Jr. 
(Economics, Statistics, and Cooperatives Service, Washington, DC 
(USA). Commodity Economics Div.). Feb 1978. 39p. (AER—396). 
NTIS PC A03/MF AO1. 

The performance and costs of eight experimental on-farm 
solar collectors designed to dry corn were studied. Solar drying 
costs were compared with the costs of owning and operating con- 
ventional grain dryers. The eight solar grain drying systems studied 
include: Rock heat-storage, flat-plate, inflated tube, suspended plate, 
wraparound, intensifier, air-supported, and multiuse. 


WATER HEATING 


REFER ALSO TO CITATION(S) 18398, 18402, 18410, 18417, 
18418, 18420, 18421, 18422, 18423, 18426, 18427, 18433, 18434, 
18436, 18499, 18505, 18506, 18507 


18456 (CONF-780432—, pp 241-250) Low cost monitoring 
system. Cummings, R.D. (Modular Systems Div., Burlington, MA); 
Peck, D.J. 1978. 

From Conference on performance monitoring techniques for 
evaluation of solar heating and cooling systems; Washington, DC, 
USA (3 Apr 1978). 


The formulation of a low cost monitoring system for solar 
water heaters and the results obtained from subsequent testing are 
described. The low cost monitoring system development and instal- 
lation was funded by the Electric Power Research Institute, Palo 
Alto, California. The system was installed on solar water heating 
systems in Wakefield, Rhode Island, and, subsequently, in Tyngs- 
boro, Massachusetts, under the direction of the New England Power 
Service Company, Westboro, Massachusetts. 


18457 (CONF-780432—, pp 251-257) Low cost approach to per- 
formance monitoring for the evaluation of a solar domestic hot water 
system. Greenstein, J.; Lipeles, J.L. (AZTEC Solar Co., Maitland, 
FL). 1978. 

From Conference on performance monitoring techniques for 
evaluation of solar heating and cooling systems; Washington, DC, 
USA (3 Apr 1978). 





APRIL 30, 1979 


In order to establish the performance of its solar water 
heaters as a part of a complete system, the Aztec Solar Co. has 
conducted a controlled experiment. The program was carried out 
under contract to the National Bureau of Standards and entailed the 
operation of a typical solar domestic hot water system. For 65 days 
water was drawn automatically from the system in accordance with 
a pre-set schedule. This water draw of 87 gal/day simulated the 
useage of an average family of about five people. In conjunction 
with the water draw schedule data were to be automatically collect- 
ed at both regular and irregular intervals. An automatic monitoring 
system thus had to be designed which would perform two basic 
functions: to control the experiment, and to collect data. The data 
consist of various temperatures, time of day, drawn volume of water 
and the states of various equipment. The system developed to meet 
these requirements is shown schematically and pictorially, and is 
described. The experiment lasted for a period of 65 days during 
which approximately 25,000 data entries were recorded without 
significant human interruption. The cost of the entire program was 
approximately $19,000. However, this figure includes the cost of the 
solar heaters, the storage tank with the auxiliary heater, solar con- 
trols and circulation pump, hardware installation, the engineering 
development of the automatic monitoring system, the reduction of 
some of the data and report preparation. Future use of the data 
collection system will involve only the costs of a production version 
of the monitor and the associated instrumentation. 


18458 (CONF-780432—, pp 259-268) Simple, low cost monitor- 
ing methods for solar hot water system. Whitehurst, B.M. 1978. 

From Conference on performance monitoring techniques for 
evaluation of solar heating and cooling systems; Washington, DC, 
USA (3 Apr 1978). 


Many of the solar hot water systems used for supplying either 
domestic hot water and/or space heating were constructed and 
installed by the "do-it-yourselfer."” Most of these systems work to 
some degree, however, little has been written about simple tech- 
niques which can be used to evaluate the efficiency of these systems. 
Simple methods that can be used to evaluate the performance of 
both the thermosiphon systems and a forced flow system are shown. 


18459 (CONF-780432—, pp 269-274) Low-cost monitoring of 
solar system performance. Russell, J. (Conserdyne Corp., Glendale, 
CA). 1978. 

From Conference on performance monitoring techniques for 
evaluation of solar heating and cooling systems; Washington, DC, 
USA (3 Apr 1978). 


Work done at Conserdyne Corporation in developing eco- 
nomical methods for metering the energy productivity of small solar 
domestic hot water systems is described. The results of an extensive 
data-collection program using an electromechanical technique to 
monitor the performance of Conserdyne Solar Systems are summa- 
rized and a second all-electronic metering technique is described. 
Standard linear and MOS/LSI integrated circuits are used in the 
new system to hold costs to a very low level, while providing 
accuracy comparable to microprocessor-based data acquisition sys- 
tems. 


18460 (CONF-780432—, pp 275-284) Testing procedures for 
evaluating effectiveness of solar assisted DHW systems in low cost 
public housing projects. Meckler, M. 1978. 

From Conference on performance monitoring techniques for 
evaluation of solar heating and cooling systems; Washington, DC, 
USA (3 Apr 1978). 


A testing and monitoring program to evaluate a solar assisted 
domestic hot water heater system for a low cost public housing 
project is described. Selection of units; protection from unauthorized 
sources; public education; computer simulation; verification of test 
results; selection of major instrumentation and control items, and 
personnel training are covered. 


18461 (IS-M—164) Evaluation of economics of hotel/motel solar 
hot water projects. Struss, R.G.; Brohl, E.C.; Sidles, P.H. (Ames 
Lab., IA (USA)). 1978. Contract W-7405-ENG-82. 6p. (CONF- 
781102—4). Dep. NTIS, PC A02/MF AO1. 

From Solar heating and cooling systems operational results 
conference; Colorado Springs, CO, USA (29 Nov 1978). 

Experience gained by the Ames Laboratory in managing 
projects in the Solar Hotel/Motel Hot Water initiative is used to 
evaluate economic factors. The analysis studies costs and trends 
from a limited number of projects. Initial analysis, based on cost data 
presented in the project proposals, shows that cost estimates vary 
widely for various reasons. Further analysis, based on incurred costs 
as projects are completed, is a continuing process. These actual costs 
are normalized to the extent possible to provide consistent compari- 
sons between the systems of various projects. Correlations between 
proposed costs and actual costs are made to assist future evaluation 


SOLAR ENERGY 1937 


of similar projects. Several projects, which were offered a grant to 
participate in these Hotel/Motel demonstrations, have declined to 
accept the grant on economic grounds. Economic analysis of these 
projects provides rationale for the apparent cost pe tot ag os 
Systems now in operation have provided fuel cost — 
which are presented to show system payback periods. inally, 
results of economic analysis of these projects are presented together 
with initial conclusions regarding cost-effective solar hot water 
system design. 


18462 (IS-M—165) Experience on design and operation of hotel/ 
motel solar hot water systems. Brohl, E.C.; Struss, R.G.; Sidles, P.H. 
(Ames Lab., IA (USA)). 1978. Contract W-7405-ENG-82. 5p. 
(CONF-781102—5). Dep. NTIS, PC A02/MF AO1. 

From Solar heating and cooling systems operational results 
conference; Colorado Springs, CO, USA (29 Nov 1978). 

The use of solar energy to preheat domestic hot water in 
hotels and motels has many advantages. Year long use of these solar 
systems provides shorter payback periods. Temperature require- 
ments for hotel/motel use are relatively low and are compatible with 
low cost flat plate collectors. Simple controls relate to hi 
reliability in both drain-down and heat exchanger configurations. 
Solar systems are easily retrofitted to most existing hotel/motel hot 
water systems and there are many hotels and motels across the 
country with roof area sufficient in size to hold the required collec- 
tor arrays. Hotel/motel systems with payback periods of less than 
four years, which provide 70% of the total hot water load, are 
discussed. 


18463 (PB—279855) Solar water heating economic feasibility, 
capture potential, and incentives. Final report. Scott, J.E. (Delaware 
Univ., Newark (USA). Coll. of Business and Economics). Feb 1977. 
288p. NTIS PC A13/MF AOI. 

This report details the results of a comprehensive investiga- 
tion of solar water heating in residential applications. The technical 
and economic characteristics of residential water heating are devel- 
oped. Included are designs for various regions of the country, 
installation cost analyses, solar contribution simulations, optimum 
system size calculations, and payback and monthly me paar effects. 
Various incentives that could encourage the use of solar water 
heaters are described. The likely effects of each incentive on the 
demand for solar units are considered. Also included is the research 
design used to estimate homeowner attitudes and demand functions 
which serve as the basis for estimating market penetration. Results of 
the homeowner research are presented. Quantitative estimates of the 
individual and market demand functions are summarized. The 
entation of the market penetration model includes the development 
of a quantitative model for projecting solar water heater market 
penetration through the year 2000. Market penetration estimates 
through the year 2000 are made by region and fuel type. The impact 
on acceptance of a federal tax credit is forecast as are the costs and 
benefits of the credit. 


18464 Development of a solar cooling, heating, and domestic hot 
water supply system. Shimokawa, K.; Fujidai, S.; Tokai, M.; Muro, 
M.; Ooka, K.; Oishi, O. Kawasaki Giho; No. 61, 1-8(Aug 1976). (In 
Japanese). 

A variety of solar collectors has been devised in a number of 
countries for harnessing solar energy. The test results of a flat-plate 
solar collector are described which has a double cover pane and has 
been designed according to calculated values for thermal conduc- 
tance between the cover pane and heat absorption plate. Results 
show that the heat collection efficiency is 40% and the water 
temperature about 85°C. The performance of several types of refrig- 
erators is calculated with a simulation model in order to select the 
optimum type of refrigerator for solar cooling systems. Calculation 
results favored the selection of the absorption chiller for its superior 
performance. The regenerator of the absorption chiller, using H2O- 
LiBr liquid, was modified so as to operate effectively using hot 
water at 85°C. 


18465 Operation and performance of a domestic solar water 
heater. Schaup, P. (Univ. of Technology, Graz, Austria). COMPLES 
- Rev. Int. Heliotech.; 25-29(1976). 

A solar-heated domestic hot water system is described which 
has been installed and put into service early July 1975 in the home of 
the author near Graz, Austria. The solar system has been fully 
integrated into the already existing building and piping, its layout 
followed a series of calculations by which various schemes, collector 
and storage sizes had been simulated and their heat savings comput- 
ed. During prolonged periods of bad weather a conventional oil- 
fired water heater is coupled to the system. Temperatures, insolation 
and the amount of heat delivered by the solar system and the 
conventional system can be tracked by means of ample instrumenta- 
tion. Based on these measurements and the results of the computa- 
tions it can be assumed that 70% of the annual heat required for 
domestic hot water can be collected from the Sun, or, actually, more 
than 90% during summer and 35% during winter. 
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OTHER 


18466 (LBL—8348) Nitinol engine development. Wahlig, M.; 
Banks, R.; Kopa, R.; Mohamed, H. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Sep 1978. Contract W-7405- 
ENG-48. 5p. (CONF-780983—8). Dep. NTIS, PC A02/MF AOI. 

From 3. solar heating and cooling R and D branch contrac- 
tors’ meeting; Washington, DC, USA (24 Sep 1978). 

Portions of document are illegible. 

The objective of this project is to determine the feasibility of 
applying the shape-memory effect in certain intermetallic com- 
pounds (particularly “55 Nitinol’’) to the conversion of low tempera- 
ture heat energy to mechanical work by means of solid state heat 
engines. A primary milestone is the development of a prototype 
Nitinol engine on a scale suitable for powering a moderate-size 
residential air conditioner with solar-heated hot water. Progress is 
reported. 


18467 Absorption refrigeration system utilizing solar energy. 
Leonard, L.H. (to Carrier Corp.). US Patent 4,100,755. 18 Jul 1978. 
Filed date 20 Dec 1976. 10p. 

An absorption refrigeration system is disclosed having a pri- 
mary condenser—generator unit powered by solar energy, or any 
other suitable relatively low temperature energy source. A second- 
ary condenser—generator unit is operatively connected to the prima- 
ry unit. The secondary unit is powered by a refrigerant circuit 
arranged to move the heat of condensation developed in the second- 
ary condenser into the secondary generator. The secondary condens- 
er—generator unit is used to either augment or supplement the 
primary combination. 


18468 Circuit for the supply of condensable fluid to a solar 
engine. Alleau, T.; Moracchioli, R. (to Commissariat a |’Energie 
Atomique). US Patent 4,094,147. 13 Jun 1978. Priority date 11 Mar 
1976, France. 4p. 

In the improved supply circuit, provision is made for a ‘‘start- 
up” storage tank placed at a higher level than the heat exchanger 
and connected to a secondary circuit in portion of this latter which is 
located between the solar engine and the feed pump and includes the 
evaporator. The storage tank is equipped with heating means for 
bringing the fluid contained therein to a temperature which is lower 
than the temperature of the fluid within the evaporator. 


18469 Producing drinking water with the aid of waste heat or 
solar energy. Sanit. - Heizungstech.; 42: No. 3, 169-170(1977). (In 
German). 

A method developed in Finland for the production of drink- 
ing water is described. The energy required comes either from the 
waste heat of nuclear power plants or from solar installations. The 
method has been tested in a pilot plant with an output of 120 m* 
drinking water per day. The construction of plants with an output of 
500 m® per day is still in the planning stage. 


18470 Solar lagoons with density stratification: physical ele- 
ments, previous results, research project. Hyacinthe, J.L. (CNEXO, 
Brest, France). COMPLES - Rev. Int. Heliotech.; 37-38(1976). (In 
French). 

The principal problems and physical factors for a solar pond, 
developed on the basis of linear exchange models and justified for an 
immobile fluid, are briefly reviewed. An experimental installation, 
which is to be placed in a Polynesian lagoon, is designed to test the 
concepts developed. (JSR) 


18471 Desalination by solar refrigeration. Ali Kettani, M. (De- 
velopment Analysis Associates, Inc. Cambridge, MA). COMPLES - 
Rey. Int. Heliotech.; 39-44(1976). 

The different possible methods of water desalination by solar 
refrigeration are surveyed. Solar refrigeration would become most 
economical if photovoltaic cells are used in conjunction with batter- 
ies and classical compression systems. 


18472 Experimental study and optimization of a solar still. 
Menguy, G.; Chassagne, G.; Sfeir, A.; Saab, J. (Lyon Univ., France). 
COMPLES - Rey. Int. Heliotech.; 46-50(1976). (In French). 

The aim of this investigation was to study the influence of 
different parameters on the operation of a solar still for production 
of distilled water. These parameters are essentially classified in two 
categories: external parameters such as solar radiation, ambient tem- 
peratures and wind speed; internal parameters such as thermal insula- 
tion, water film thickness and the color of the side walls. The 
experiments were carried out on two identical stills. The effects of 
the different parameters were investigated by comparing the output 
of the two stills under different experimental conditions. This study 
resulted in the development of a simple inexpensive still which can 
readily be put in practical use in the area. 
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SOLAR COLLECTORS AND CONCENTRATORS 
REFER ALSO TO CITATION(S) 18363, 18443, 18464 


18473 (AD-A—054099) Granular optical materials. Final report, 
1 January 1975—31 December 1977, Gittleman, J.; Sichel, E.K. 
(RCA Labs., Princeton, NJ (USA)). 28 Feb 1978. Contract F44620- 
75-C-0057. 61p. (PRRL—78-CR-8). NTIS PC A04/MF AOI1. 

The research under this contract has been directed mainly 
toward the understanding of the optical behavior of those composite 
materials whose components are separated on a scale that is very 
small (< 100 A) compared with the wavelength of light. In the 
course of this work two types of new materials have been devel- 
oped: (1) semiconductor-insulator composites which may be valuable 
as selective absorbers of solar radiation in solar thermal applications; 
and (2) electrochromic cermets which may have applications in a 
variety of display devices. Comparison of the predictions of two 
theories -- the Maxwell-Garnett theory (MG) and the effective- 
medium theory -- with the observed optical behavior of cermets 
formed by cosputtering a metal and an insulator clearly favored the 
MG theory. The optical properties of most Au, Ag, and W cermets 
were at least qualitatively described by MG, and good quantitative 
agreement could be obtained in most cases by modifying the pub- 
lished values of the optical constants of the metals to take into 
account the very short electron-scattering times found in the cer- 
mets. The most notable exception was Au-MgO, which did not 
exhibit the dielectric anomaly observed in most other Au cermets at 
wavelengths accurately predicted by MG. In the case of Au-MgO it 
was felt that observed surface texturing was dominating its optical 
behavior. 


18474 (AD-A—054215) Analysis of Chamberlin flat plate solar 
collector using National Bureau of Standards test criteria. Technical 
note September—December 1977, Durlak, E.R. (Civil Engineering 
Lab. (Navy), Port Hueneme, CA (USA)). Mar 1978. 20p. (CEL- 
TN—1517). NTIS PC A02/MF AO1. 

Test results are presented for a flat plate, single glazed solar 
collector tested in accordance with the National Bureau of Stand- 
ards test criteria. A description of the test apparatus and instrumenta- 
tion is given. A graph of solar collector efficiency is presented. 
There was good agreement between test results and data taken from 
the manufacturer's brochure. 


18475 (AED-Conf—78-212-004) Spectrally selective surfaces 
with coatings comprised of ultrafine metal particles. Granqvist, C.G. 
(Chalmers Tekniska Hoegskola, Goeteborg (Sweden). Institutionen 
foer Fysik). 1978. 15p. (CONF-780425—7). Dep. NTIS (US Sales 
Only), PC A02/MF AOl1. 

From Symposium on solar-thermal power stations; Cologne, 
F.R. Germany (12 Apr 1978) 

Portions of document are illegible. 

Efficient photothermal conversion of solar energy requires 
high absorption at wavelengths A > A/sub c/ and low absorption at 
A > A/sub c/, where A/sub c/ ~ 2 um. Such spectrally selective 
surfaces can be prepared by coating metal plates with films consist- 
ing of ultrafine metal particles dispersed in an insulating matrix. The 
initial work dealt with gas evaporated Cr particles with diameters ~ 
10 nm. Spectrophotometry in the range 0.3 < A < 25 um displayed 
good spectral selectivity. The optical properties could be explained 
in considerable detail from the Maxwell Garnett theory, provided 
the aggregated nature of the deposits was accounted for explicitly. 
The theoretical understanding led us to undertake elaborate comput- 
er studies for granular media of the Cr black type with the purpose 
of elucidating the parameters governing the position of A/sub c/. 
The crucial importance of the shape of the particles was document- 
ed, and, in general, increased eccentricity shifted A/sub c/ toward 
larger wavelengths. A similar shift was obtained for nonhomogen- 
eous spheres whose dielectric core size was enlarged. 


18476 (ANL/EES-CP—30) Preliminary materials assessment in 
solar demonstration systems. Cheng, C.F. (Argonne National Lab., 
IL (USA)). Nov 1978. Contract W-31-109-ENG-38. 29p. (CONF- 
781112—8). Dep. NTIS, PC A03/MF AO1. 

From ASME energy technology conference; Houston, TX, 
USA (5 Nov 1978). 

A preliminary assessment of materials performance in solar 
demonstration system are reviewed from published literature and 
limited service experience. The review is a summary of the solar 
demonstration systems and the materials used in the collector and 
transport systems. 


18477 (CONF-770686—, pp 26-31) Material selection for agri- 
cultural solar systems. Schlag, J.H.; Sheppard, A.P.; Wood, J.M. 
(Georgia Inst. of Tech., Atlanta). 30 Jun 1977. 

From Conference on solar crop drying; Raleigh, NC, USA 
(30 Jun 1977). 
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The attributes of common materials which can be used as 
glazings, absorbers and insulation are compared. Water and rocks 
are also compared as storage mediums. 


18478 (CONF-780432—, pp 299-305) Flow rate calibration for 
solar heating and cooling system evaluation. Mattingly, G.E. (Nation- 
al Bureau of Standards, Washington, DC). 1978. 

From Conference on performance monitoring techniques for 
evaluation of solar heating and cooling systems; Washington, DC, 
USA (3 Apr 1978). 


A description is given of the flow metering calibration facili- 
ties at the National Bureau of Standards that pertain to solar collec- 
tors and the instrumentation required to evaluate their performance. 
Alternative methods are also briefly described for obtaining the 
quantified assurance that the pertinent flow measurements are as 
good as they are quoted to be. Flow metering problem areas are also 
discussed with suggestions for preventative or remedial action. 


18479 (CONF-780432—, pp 327-334) Inexpensive multiplexer 
temperature measuring system for monitoring and evaluation of solar 
collectors. Evans, R.D. (Florida Technical Univ., Orlando); Greeley, 
D.; Martin, R. 1978. 

From Conference on performance monitoring techniques for 
evaluation of solar heating and cooling systems; Washington, DC, 
USA (3 Apr 1978). 


The design of an inexpensive multichannel temperature acqui- 
sition system for use in the performance testing of solar collectors is 
presenter, The basic sensing elements of the system which are used 
to measure temperature consist of a series of matched semiconductor 
silicon diodes. The advantages of selecting silicon diodes as a tem- 
perature sensor over conventional sensors such as thermocouples, 
resistance thermometers and thermistors are discussed. The basic 
diode circuit and its integration into a multiplexed temperature 
measuring system is presented. The system is designed with the 
capability of preselecting the sampling rate depending upon the 
application. Data recording can be accomplished using a single 
channel strip chart recorder. The system can be calibrated to record 
temperatures directly in °C or °F to an accuracy of +-0.5%. 


18480 (DOE/NASA/CR—150788) Design package for concen- 
trating solar collector panels. (Northrup, Inc., Hutchins, TX (USA)). 
Aug 1978. Contract EX-76-A-29-1037. 228p. NTIS, MF AOl. 

Portions of document are illegible. 

Information used to evaluate the design of the Northrup 
concentrating collector is presented. Included are the system per- 
formance specifications, the applications manual, and the detailed 
design drawings of the collector. The Northrup concentrating solar 
collector is a water/glycol/working fluid type, dipped galvanized 
steel housing, transparent acrylic Fresnel lens cover, copper absorb- 
er tube, fiber glass insulation and weighs 98 pounds. The gross 
collector area is about 29.4? per collector. A collector assembly 
includes four collector units within a tracking mount array. 


18481 (DOE/NASA/CR—150857) Thermal performance evalu- 
ation of the solargenics solar collector at outdoor conditions. (Wyle 
Labs., Huntsville, AL (USA). Solar Energy Systems Div.). Dec 
1978. Contract EX-76-A-29-1037. 33p. Dep. NTIS, PC A03/MF 
AOl. 

Portions of document are illegible. 

Information contained within this report presents test proce- 
dures used during the performance of an evaluation program. The 
test program was conducted to obtain the following performance 
data and information on the solar collector. (1) Thermal perform- 
ance data under outdoor conditions, (2) Structural behavior of 
collector under static conditions, and (3) Effects of long term 
exposure to material weathering elements. The Solargenics is a 
liquid, single-glazed, flat-plate collector. Approximate dimensions of 
each collector are 240 inches long, 36 inches wide, and 3.5 inches in 
depth. 


18482 (ILLDOE—78/09) Solar space heaters for low-income 
families. Fenton, R.; Donahue, P. (Illinois Valley Economic Devel- 
opment Corp., Carlinville (USA)). Sep 1978. 22p. Illinois Inst. of 
Natural Resources, Springfield, IL. 

This publication is a manual designed to guide individuals in 
the construction and installation of a low-cost window-box solar 
collector. Included are explanations of solar collector fundamentals, 
lists of construction and installation materials and tools, step-by-step 
procedures for building and installing a unit and an exensive bibliog- 
raphy of information on home weatherization and solar energy use. 


18483 (IS-M—166) Operational experience with drain-down 
solar systems. Sidles, P.H.; Struss, R.G.; Brohl, E.C. (Ames Lab., IA 
(USA)). 1978. Contract W-7405-ENG-82. 11p. (CONF-781102—3). 
Dep. NTIS, PC A02/MF AO1. 
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From Solar heating and cooling systems operational results 
conference; Colorado Springs, CO, USA (29 Nov 1978). 

Drain-down solar collector systems offer substantial econom- 
ic advantage over antifreeze/heat-exchange systems. Drain-down 
systems are simpler, have lower piping and plumbing costs, and 
operate at higher collector and system efficiencies. Properly de- 
signed and installed drain-down systems intrinsically should require 
less maintenance. These advantages have not yet been demonstrated 
in actual operating experience. A substantial number of the Solar 
Heating and Cooling Demonstration projects under Ames Labora- 
tory cognizance are of drain-down design. Most projects are located 
in freezing climates; some suffered damage from freezing last winter. 
Operating experiences for these projects are presented, together with 
some design criteria for drain-down systems that these operating 
experiences reveal. 


18484 (NTIS/PS—78/0836) Solar ponds (citations from the 
NTIS data base). Report for 1976-June 1978. Hundemann, A.S. 
(National Technical Information Service, Springfield, VA (USA)). 
Aug 1978. 34p. 

Federally-funded research on the design, performance, and 
use of solar ponds is discussed. Topic areas cover the use of solar 
ponds in industrial process heat production, roof ponds for passive 
solar buildings, and solar pond use in the production of biomass for 
renewable fuels. (Contains 27 abstracts) 


18485 (NTIS/PS—78/0837) Solar ponds (citations from the En- 
gineering Index data base). Report for 1970-June 1978. Hundemann, 
A.S. (National Technical Information Service, Springfield, VA 
(USA)). Aug 1978. 3ip. 

Design and use of solar ponds for industrial process heat 
production and in space heating applications are discussed in ab- 
stracts from worldwide literature. A few abstracts pertain to solar 
pond stability and evaporation rates. (Contains 25 abstracts) 


18486 (NTIS/PS—78/0838) Solar energy concentrator design 
and operation (citations from the NTIS data base). Report for 1976- 
June 1978. Hundemann, A.S. (National Technical Information Serv- 
ice, Springfield, VA (USA)). Aug 1978. 104p. 

Government-funded research on the design and operation of 
various types of solar energy concentrators is discussed. Abstracts 
cover the efficiency and optimization of Fresnel lenses, V-trough 
concentrators, flat plate and parabolic reflectors, compound bol- 
ic concentrators used in solar photovoltaic conversion, and heliostat 
systems. A few abstracts deal with heat loss and cost studies. 
(Contains 97 abstracts) 


18487 (NTIS/PS—78/0839) Solar energy concentrator design 
and operation (citations from the Engineering Index data base). 

for 1970-June 1978. Hundemann, A.S. (National Technical Informa- 
tion Service, Springfield, VA (USA)). Aug 1978. 174p. 

Worldwide research on the design and operation of various 
types of solar energy concentrators is discussed. Topic areas cover 
thermal and optical performance of Fresnel lenses, compound para- 
bolic concentrators, fixed mirror concentrators, and planar reflector 
enhancement of flat plate collector systems. A few abstracts deal 
with V-trough concentrators and methods to calculate performance 
of concentrators. A separate Published Search on heliostat systems is 
available. (Contains 167 abstracts) 


18488 (NTIS/PS—78/0840) Flat plate solar collector design and 
performance (citations from the NTIS data base). Report for 1976- 
June 1978, Hundemann, A.S. (National Technical Information Serv- 
ice, Springfield, VA (USA)). Aug 1978. 104p. 

Federally-funded research on the design and thermal efficien- 
cy of air- and liquid-type flat plate collectors is discussed. Topic 
areas cover convection characteristics, methods to reduce heat loss, 
optical coatings, and corrosion control. Emphasis of the bibliogra- 
phy is on basic research studies. (Contains 97 abstracts) 


18489 (NTIS/PS—78/0841) Flat plate solar collector design and 
performance (citations from the Engineering Index data base). Report 
for 1970-June 1978. Hundemann, A.S. (National Technical Informa- 
tion Service, Springfield, VA (USA)). Aug 1978. 150p. 

Citations from worldwide literature on the design, thermal 
performance, and optimization of air- and liquid-type flat plate 
collectors are covered. Topic areas include heat loss and heat 
transfer, effect of orientation, corrosion protection, optical coatings, 
enhancement of performance through the use of planar reflectors, 
and the effect of honeycomb layers on collector performance. A few 
studies pertain to grooved, corrugated, or V-trough collectors. Ab- 
stracts dealing with methods of measuring the performance of flat 
plate collectors and computer optimization studies are included. 
(Contains 144 abstracts) 


18490 (PB—280025) Organization of certification program for 
solar collectors, Final report. Munger, G.R.; Evans, R.J. (ARI Foun- 
dation, Inc., Arlington, VA (USA)). 30 Nov 1977. Contract NBS-7- 
35734. 99p. NTIS PC A0S/MF AOI. 
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Proposed documentation is presented for the operation of a 
solar collector certification program. The documents included are an 
Equipment Rating Standard, a Certification Program Operational 
Manual, a Certification Laboratory Contract, and a Manufacturer's 
License Agreement. Also provided is a typical calendar for the 
initiation of a program and an estimate of the first annual budget for 
a certification program. 


18491 (PB—280114) Solar energy systems - standards for rubber 
seals. Final report. Stichler, R.D.; Hockman, A.; Embree, E.J.; 
Masters, L.W. (National Bureau of Standards, Washington, DC 
(USA). Structures, Materials and Safety Div.). Mar 1978. 66p. 
(NBSIR—77-1437). NTIS PC A04/MF AO1. 

A study was performed to develop standards for rubber seals 
used in solar energy systems. Thirty preformed and liquid applied 
seals were evaluated in the laboratory using modified ASTM stand- 
ard test methods to obtain data needed to prepare the standards. 
Also, studies were performed to develop a test method for determin- 
ing the effects of outgassing on the transmittance of solar collector 
covers. The results of the laboratory tests are presented and stand- 
ards for rubber seals in solar energy systems are proposed. 


18492 (SAND—78-7048) Study of low-cost foundation/anchor 
designs for single-axis-tracking solar collector systems. Auld, H.E.; 
Lodde, P.F. (New Mexico Univ., Albuquerque (USA)). Dec 1978. 
Contract EY-76-C-04-0789. 48p. Dep. IS, PC A03/MF AOl. 
The requirements for the foundations of single-axis-tracking 
solar collector systems are defined. Ten preliminary foundation 
systems capable of meeting these requirements are evaluated in 
relation to deployability and cost-effectiveness. A detailed design is 
presented for the optimal system and two alternative designs. 


18493 (SERI/TR—31-042) SERI Materials Branch semiannual 
report, January 1, 1978—June 30, 1978. Butler, B.L. (Solar Energy 
Research Inst., Golden, CO (USA)). Aug 1978. Contract EG-77-C- 
01-4042. 52p. Dep. NTIS, PC A04/MF AO1. 

Comprehensive program planning, laboratory development, 
and cooperative research programs with subcontractors are report- 
ed. Initial planning has given direction to the materials research 
activated by SERI. The program planning activities have been 
consolidated so that the plans for reflector, absorber, and polymer 
materials research are complementary to each other and support the 
Branch effort to assess materials limitations in solar energy conver- 
sion systems. New equipment and General Services Administration 
(GSA) surplus equipment have been obtained or ordered. Laborato- 
ries for housing the equipment have been specified, laid out, and are 
under construction. Cooperative research contracts have been 
placed with Clarkson College (black chrome degradation) and the 
Colorado School of Mines (corrosion electrode development, black 
cobalt preparation and properties, sorption by desiccants). Negotia- 
tions are nearly complete for contracts to survey the properties of 
new thermoelectric materials, to study more corrosion resistant 
silver alloys for second-surface plastic mirrors, and to study the UV 
degradation of selected polymers. 


18494 Solar energy heat apparatus. Fairbanks, D.W. (to RCA 
Corp.). US Patent 4,126,121. 21 Nov 1978. Filed date 5 Aug 1977. 
4p. 

A plurality of thermoplastic sheets of film are heat sealed to 
form complementary first and second heat transfer chambers for a 
pressurized fluid that is supplied to one of the chambers and which 
flows to the other of the chambers through an opening in the film 
intermediate the chambers. The film exposed to sunlight is transpar- 
ent permitting solar energy to impinge upon a film disposed within 
the chambers for heating the chambers. Fluid ducts are connected to 
the apparatus for supplying the fluid under pressure to one of the 
— and for receiving the heated fluid from the other of the 
chambers. 


18495 Pool cover having solar energy heating feature. Lockshaw, 
J.J. (to Tolo Inc.). US Patent 4,103,368. 1 Aug 1978. Filed date 12 
Jul 1976. 10p. 

A pool cover having solar energy heating capability is pro- 
vided comprising sheet material adapted to furl about a reelless locus 
in a storage position and to be deployed in an extended position. The 
cover includes means continuously resiliently urging the sheet mate- 
rial into its furled position for storage, and means selectively over- 
coming and resisting said urging, comprising inflatable structure 
selectively inflated in sheet material deploying relation. The cover 
includes a wall portion responsive to solar energy to transfer heat to 
water, such as pool water, in contact therewith. 


18496 Fluorescent solar energy collectors: operating conditions 
with diffuse light. Goetzberger, A. (Fraunhofer-Gesellschaft zur 
Foerderung der Angewandten Forschung e.V., Freiburg im Breis- 
gau (Germany, F.R.). Inst. fuer Angewandte ’ Festkoerperphysik). 
Appl. Phys.; 16: No. 4, 399-404(Aug 1998) 
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The fluorescent energy conversion principle using several 
sheets of transparent material doped with fluorescent molecules to 
concentrate radiation is extended to include diffuse radiation. Two 
cases are treated here: diffuse radiation only and a composite spec- 
trum consisting of 40% direct and 60% diffuse radiation simulating 
the average illumination of a flat exposure in central Europe. In both 
cases photovoltaic conversion efficiency is significantly higher than 
with the AM1 spectrum. This is due to the blue shift and narrow 
shape of the diffuse spectral distributions. With realistic boundary 
conditions the theoretical conversion efficiency is 1.56 times higher 
than for the AM1 case. The highest theoretical conversion efficiency 
is now 38%. 


18497 Means and methods of preventing the loss of solar heat. 
O'Hanlon, E.J. US Patent 4,088,119. 9 May 1978. Filed date 4 Dec 
1975. 4p. 

In order to prevent the cooling of the working fluid in a solar 
heat collecting system, the present apparatus and process responds 
rapidly to shut off the circulation of the working fluid (either liquid 
or gaseous) through the solar heat collecting equipment, when the 
rays of the sun are clouded over or when at nighttime they are non- 
existent. Solar heat that has been properly accumulated and stored is 
effectually prevented from radiating back out of the solar heat 
collecting system into the outer atmosphere. 


98 Pyramidal solar heater. Shubert, N.J. US Patent 
4,084,573. 18 Apr 1978. Filed date 15 Jul 1976. 4p. 

A pyramidal solar heater for a dwelling house or other 
building takes the form of a pyramidal structure formed of translu- 
cent plastic or like material having heat absorbing properties and 
includes a second pyramidal structure spaced inwardly thereof to- 
gether with an air moving device for circulating air from the 
dwelling house or other building against the solar heated translucent 
plastic pyramidal device. 


18499 High-efficiency solar collector to be integrated in a heating 
system. Raetz, K. German(FRG) Patent 2,640,754/A/. 16 Mar 1978. 
8p. (In German). 

To begin with, a heating system with optimum efficiency for 
a collector system is described. The system consists of a solar 
collector connected with a low-temperature storage tank. The low- 
temperature storage tank is connected with the real water storage 
tank, which again is connected with the real heating system. In 
addition, the layout of a solar collector is described. 


18500 Solar collector with evacuated cover. Hermann, W.; Hoer- 
ster, H.; Mahdjuri, F.; Schroeder, J. (to Philips Patentverwaltung 
G.m.b.H.). German(FRG) Patent 2,635,262/A/. 9 Feb 1978. 11p. (In 
German). 

The invention pertains to a collector with a solar absorber 
which is combined with a heat exchanger to transmit the solar heat 
to a fluid transport medium. The cover consists of a sealed and 
evacuated transparent tube. The collector is designed so that absorb- 
er and heat exchanger will not exceed a fixed temperature, so that 
superheating is impossible. According to the invention, this problem 
is solved by installing a reversible hydrogen source, heatable from 
outside, inside the cover tube. In case of excessive temperature 
increase of the absorber, the hydrogen source is heated up, and 
hydrogen enters the evacuated space. Due to the high thermal 
conductivity of hydrogen, there is a considerable increase of radi- 
ation losses, and superheating of the collector is thus prevented. 


18501 Influence of the system accuracy on the concentration 
factor of cylinder-parabolic sun collectors. Kuczera, M. Brennst.- 
Waerme-Kraft; 30: No. 1, 18-24(Jan 1978). (In German). 

The influence of the concentration factor on the total efficien- 
cy of the system is investigated. As no information exists on the 
relation between the proportion of radiation hitting the absorber and 
the actual concentration factor (which again depends on geometrical 
system parameters), the investigation includes estimates of these 
influences. It becomes apparent that the quality of the reflector and 
the accuracy of its follow-up effect the concentration efficiency. 


18502 Solar collector with a cover of evacuated tubes. Mahdijuri, 
F. (to Philips Patentverwaltung G.m.b.H.). German(FRG) Patent 
2,624,214/A/. 15 Dec 1977. 8p. (In German). 

The invention pertains to a solar collector with an absorber to 
transfer the heat due to solar radiation to a fluid transport medium. 
The collector is insulated against the ambient atmosphere by a cover 
consisting of a number of cylindrically transparent tubes, sealed and 
evacuated, which are arranged side by side and are covered in their 
lower inner part with a selective absorbing layer. The present patent 
is a supplement to patent No. 26 15 475.6. It is proposed to prevent 
heat losses at the interface between absorber and covering tube by 
constructional measures. 


18503 Solar collector. Moeller, M. (to Metallgesellschaft A.G. ). 
German(FRG) Patent 2,624,731/A/. 15 Dec 1977. 13p. (In German). 
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A solar collector is described which differs from conventional 
collectors in that production expenditure, weight, and height will be 
reduced as far as possible. There is a thermal covering at the rear of 
the collector and a permeable cover to reduce convection losses at 
its front. The actual absorber has a spirally coiled tube system. The 
cover lies on an elastic sealing profile on that edge region of the 
absorber plate where there is no tube system. 


18504 Plant for the solar heating of a liquid or gaseous heat 
carrier, Paysan, F. German(FRG) Patent 2,622,023/A/. 8 Dec 1977. 
8p. (In German). 

A solar collector is described where a high absorption of solar 
radiation will be achieved and the losses due to heat radiation from 
the absorber will be kept low. According, to the invention, the 
focussed solar radiation is absorbed in a thick absorber layer, prefer- 
ably of tinted glass or quartz glass. The long-wave thermal radiation 
- that of the sun and that emitted by the radiation absorber - is 
absorbed by selective filters; the heat transport medium, on entering 
the absorber set-up, first flows around the selective filters. 


18505 High efficiency solar collectors for flat roofs. Pt. 2. Dal- 
hoff, W.; Dohse, G.; Knippertz, H.J.; Timmerberg, C. IXZ Fachz. 
Sanit.-Heiz.- Klima; 32: No. 21, 31-33, 36(Nov 1977). (In German). 

Of the overall energy consumption in the Federal Republic of 
Germany about 40% is used for space heating and about 36% for hot 
water preparation and process heat. Here, solar radiation energy can 
contribute its share and thus help to relieve petroleum as the main 
primary energy carrier. A survey of available solar radiation energy 
is followed by a description of the functional characteristics and 
solar collector design. In this context, the installation of solar collec- 
tors on flat roofs is very important as there are a lot of flat-roof 
buildings. In solar techniques flat roofs offer a number of advantages: 
east-west orientation, as is required for steep roofs, not necessary; 
architectural advantages, no awkward reflection, easy assembly, etc. 
Model measurements on solar simulation equipment are reported. 
The measurements supplied basic data for the optimum design of 
collector-reflector systems. 


18506 High efficiency solar collectors for flat roofs. Pt. 3. Dal- 
hoff, W.; Dohse, G.; Knippertz, H.J.; Timmerberg, C. IKZ Fachz. 
Sanit.-Heiz.-Klima; 32: No. 22, 44, 46(Nov 1977). (In German). 

Of the overall energy consumption in the Federal Republic of 
Germany about 40% is used for space heating and about 36% for hot 
water preparation and process heat. Here, solar radiation energy can 
contribute its share and thus help to relieve petroleum as the main 
primary energy carrier. A survey of available solar radiation energy 
is followed by a description of the functional characteristics and 
solar collector design. In this context, the installation of solar collec- 
tors on flat roofs is very important as there are a lot of flat-roof 
buildings. In solar techniques flat roofs offer a number of advantages: 
east-west orientation, as is required for steep roofs, not necessary; 
architectural advantages, no awkward reflection; easy assembly, etc. 
Model measurements on solar simulation equipment are reported. 
The measurements supplied basic data for the optimum design of 
collector-reflector systems. 


18507 High efficiency solar collectors for flat roofs. Pt. 1. Dal- 
hoff, W.; Dohse, G.; Knippertz, H.J.; Timmerberg, C. JIKZ Fachz. 
Sanit.-Heiz. -Klima; 32: No. 20, 120- 124(Oct 1977). (In German). 

Of the overall energy consumption in the Federal Republic of 
Germany about 40% is used for space heating and about 36% for hot 
water preparation and process heat. Here, solar radiation energy can 
contribute its share and thus help to relieve petroleum as the main 
primary energy carrier. A survey of available solar radiation energy 
is followed by a description of the functional characteristics and 
solar collector design. In this context, the installation of solar collec- 
tors on flat roofs is very important as there are a lot of flat-roof 
buildings. In solar techniques flat roofs offer a number of advantages: 
east-west orientation, as is required for steep roofs, not necessary; 
architectural advantages, no awkward reflection; easy assembly, etc. 
Model measurements on solar simulation equipment are reported. 
The measurements supplied basic data for the optimum design of 
collector-reflector systems. 


18508 Heat absorber for a solar collector. Andres, W.; Reusch, 
H.P. (to Brown, Boveri und Cie A.G., Mannheim (Germany, F.R.)). 
German(FRG) Patent 2,608,608/A/. 8 Sep 1977. 8p. (In German). 

The invention pertains to a heat absorber for a solar collector 
with at least one forward flow and one runback collector channel 
and with flow channels to connect the collector channels. The 
channels are designed in such a way that the heat carrier flow is as 
steady and undisturbed as possible. 


18509 Method and equipment to collect solar energy. Schwarz, I. 
German(FRG) Patent 2,608,302/A/. 8 Sep 1977. 25p. (In German). 

A solar absorber is described with a sun radiation penetrable 
covering in which a heat transfer medium circulates. The heat 
transfer medium is a dark coloured heat absorption liquid with high 


SOLAR ENERGY 1941 


absorption power. Water or a water-oil emulsion is used as absorp- 
tion liquid. The absorber covering is coated with an antireflection 
layer. 


18510 Solar energy reflector collector. Deufel, P.; Schoen, A 
Hertel, W. German(ERG) Patent 2,704,352/A/. 11 Aug 1977. 33p. 
(In German). 

The invention deals with a system to collect solar energy and 
in particular a non-running collector usable in those systems for 
focussed solar energy. The invented collector has reflectors which 
focus the solar energy in a longitudinal incandescence zone. Stand- 
ard collector elements can thus be used in the incandescence zone. 
The solar energy can be collected with the invention by means of a 
heat exchanging medium; alternatively the solar energy can also be 
converted using solar cells. A detailed description of the construc- 
tion of the solar collector including data on the materials used is 
given. 


18511 Solar collector. Birnbreier, H. (to Brown, Boveri und Cie 
A.G., Mannheim (Germany, F.R.)). German(FRG) Patent 
2,604,515/A/. 11 Aug 1977. 10p. (In German). 

The object of the invention is to provide a simple and cheap 
protection for the covering of solar collectors which is easy to 
assemble or dismount. 


18512 Solar collector to heat up liquids. Weuthen, P. 
German(FRG) Patent 2,600,598/A/. 14 Jul 197, 6p. (In German). 

A solar collector to heat up liquids is described. The heat 
absorber consists of a double-walled plate whose upper wall can be 
penetrated by light, whilst the under wall has a black or selectively 
absorbing surface. The space between the walls has ridges which 
separate the space into channels through which the liquid to be 
heated flows. Dyes or other materials may be added to the material 
of the lower plate to increase the absorption. One can also add dyes 
to the heat transport liquid. 


18513 Geometric catoptrics. Applications to solar energy. Second 
part: energy distributions in catoptric collectors. Aiache, L.; Jaguar- 
ibe, E.F. (Aix-Marseille, Univ., France). COMPLES - Rev. Int. 
Heliotech.; 4-10(1976). (In French). 

The energy factors defined for geometric catoptrics are re- 
viewed and critically analyzed. Methods for determining the energy 
factors are discussed for point values in which the luminous cone 
intervenes. The effect of luminance variations of the Sun on these 
values is considered. (JSR) 


18514 Tubular evacuated solar collector utilizing a heat pipe as 
absorber. Ortabasi, U. (Corning Glass Works, NY). COMPLES - 
Rev. Int. Heliotech.; 14-17(1976). 

A heat pipe evacuated tubular solar collector has been built 
and tested. Based on the present design, it performs somewhat less 
efficiently than a flat plate in a vacuum for AT less than 125°F. 
However, its performance is less dependent on the temperature of 
operation so that it performs better at AT greater than 125°F. Future 
improvements are possible given better mirror fabrication, heat pipe 
design, and antireflection coatings. 


18515 Studies into reduction of radiative heat losses of flat plate 
solar collectors. Brennecke, P.; Justi, E. (Technische Univ., Braun- 
schweig, Ger.). COMPLES - Rey. Int. Heliotech.; 18-24(1976). 

A report is given on investigations into optimization of flat- 
plate solar collectors for production of warm water by minimizing 
the various heat losses, especially radiative ones. Selective covers 
have been measured as commercial silicate glass, methacrylic acid 
methylester polymerisate glass ("'Plexi-glass” or Lucite’), and or- 
ganic E.T.F.E. (ethylene tetrafluor ethylene polymerisate, “Hosta- 
flon’’) foils, or combinations of them. The results of thermal mea- 
surements are discussed in terms of the carefully determined absorp- 
tion spectra between 0.23 and 30 ym wavelength. Most attractive 
seems to be the transmission spectrum of acryl-glasses because it 
approaches best the ideal slope of the cutoff curve. However, this 
organic material is not useful in practice because it becomes soft at 
about 85°C already and because it loses its transparence by forma- 
tion of fine hair cracks after about some weeks of thermalcycles. 
Nevertheless, plexi-glass is commercially available in the form of flat 
sheets with integral flow passages enabling thermostatic temperature 
control by circulation of fluids, especially pure water. In this way 
the theoretical expectation could be verified that the radiative heat 
loss of such covers by infrared dipole radiation may be reduced 
appreciably by cooling them down to ambient temperature, and that 
the — adiabatic temperature increase is improved by this 
method. 


HEAT STORAGE 


REFER ALSO TO CITATION(S) 18364, 18400, 18476 
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18516 (SAND—78-8693) Materials problems in reversible 
chemical reaction storage systems for solar energy. Mar, R.W. (Sandia 
Labs., Livermore, CA (USA)). Nov 1978. Contract EY-76-C-04- 
0789. 17p. (CONF-7806127—1). Dep. NTIS, PC A02/MF AOI. 

From Materials science conference on materials in solar 
energy collection, conversion, and storage; Argonne, IL, USA (1 
Jun 1978). 

Materials problems encountered in the development of ther- 
mochemical energy storage systems for solar energy are discussed. 
Concerns with catalyzed reaction systems include effects of thermal 
cycling on reactor materials, catalyst availability and lifetime, and 
undesirable side reactions. Problems have arisen in thermal decom- 
position systems due to poor or variable kinetics, volume expansion 
effects, and poor intrinsic heat transfer properties. Reactions which 
make use of the heat of solution suffer least from materials problems; 
the major concerns are with the corrosive nature of the chemicals 
involved (e.g., sulfuric acid, sodium hydroxide). 


18517 Dimensioning an interseasonal storage basin. Torrenti, R. 
(C.E.A./CEN, Saclay, France); Alexandroff, G. COMPLES - Rev. 
Int. Heliotech.; 34-36(1976). (In French). 

The cost of a “satisfying” insulation of a storage tank is one of 
the most important parameters determining upon the feasibility or 
the non-feasibility of a project using a solar energy interseasonal 
storage. Then the authors have tried to find first a geometrical 
optimization reducing the losses by choosing the minimum surface of 
a considered volume. The results have shown that in certain cases 
the upper or total tank surface could be greatly decreased (25% for 
instance). This study is therefore likely to be very useful for next 
solar projects. Brief specifications about a cheap and originally 
designed storage tank are also submitted. 


GEOTHERMAL ENERGY 


18518 Future of geothermal energy. Armstead, H.C.H. J. Jnst. 
Fuel; No. 109, 109-118(Jun 1978). 

From Advancing Energy Technology; Eastbourne, England 
(Oct-Nov 1977). 

The fact that earth heat now contributes only 1/600 of our 
electricity and even less of our low-grade heat should not lead us to 
underestimate its future importance. Unless we succeed in mastering 
fusion, the survival of industrial man may be dependent on geother- 
mal energy. The resources are gigantic, with access to them being 
the primary constraint. High-grade heat suitable for power genera- 
tion is available only where it lies within commercial drilling range 
and in certain areas, but low-grade sources are widely distributed. 
There is increasing awareness of the potential of geothermal energy 
for heating, industrial processes, and agriculture, where the thermo- 
dynamic constraints on power generation do not apply. The cost/ 
depth relationship for conventional drilling limits the depth to which 
we can economically penetrate, and lack of permeability renders 
vast masses of hot-dry-rock incapable of retaining the working fluid 
necessary for exploitation of their heat content. Ways and means of 
overcoming these obstacles are discussed, and it is hoped that by the 
end of the century we will have mastered this resource, with all its 
attendant advantages. We must beware of complacency during the 
1980's, and use the time afforded by the likely abundance of fossil 
fuels to press ahead with development of geothermal resources. 


18519 Progress in geothermal energy. Garnish, J.D., (U.K. Dept. 
of Energy). Endeavour; 2: No. 2, 66-71(1978). 

The economic and technological factors involved in the utili- 
zation of geothermal energy and its possible future contribution to 
the total demand for energy are discussed. The temperature of 
geothermal water and steam rarely exceeds 300°C, thus it is used 
wherever possible for electricity generation with modest size turbo- 

enerators (10-100 MWe) installed close to the well site. In 1976, the 

. S. had an installed electrical generating capacity of 22 MWe, Italy 
had 421 MWe, and New Zealand had 202 MWe. Below a tempera- 
ture of 150°C, it is better to use the heat directly. In France, the 
minimum size of a development is one well, and, in a normal 
gradient area where a well depth of 1500 m or more is necessary to 
achieve a useful temperature (of perhaps 55°C), the minimum eco- 
nomic output from such a well is 5 MWt. This limits the practical 
applications of direct heat uses to schemes on the scale of a district 
heating network or a commercial greenhouse operation. Four geo- 
thermal heating operations have been developed in the Paris region 
where the geothermal gradient is 30-35°C/km which serve 13,000 
dwellings. The feasibility of re-injection as a means of disposing of 
the salt-containing water has been demonstrated. Non-electrical uses 
in 1976 were 215 MWt in Mexico, 350 MWt in Iceland, and 70 MWt 
in Hungary. An experiment underway at Los Alamos Scientific 
Laboratories on the problem of obtaining heat from dry hot rocks is 
described. The experiment is designed to test the hypothesis that a 
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crack of adequate surface area and suitable hydrodynamic properties 
can be formed deep in a granite mass by hydrofacturing. 


RESOURCE STATUS AND ASSESSMENT 
REFER ALSO TO CITATION(S) 18612 


18520 (CONF-751270—(Summ.), pp 111-112) Classification of 
geothermal deposits and review of geothermal deposits of the world 
of report). Svyatlovskii, A.E. Oct 1978. Translated from 
p 146-148 of Vsesoyuznoye nauchno-teknicheskoye soveshchaniye. 
Soa uovesive tepla zemli dlya proizvodstva elektroenergii, 
Moscow, 1975. 
From Conference on use of the earth’s heat for the produc- 
tion of electric power; Moscow, USSR (10 Dec 1975). 
In All-Union scientific and technical conference on use of the 
earth's heat for the production of electric power (summaries of 
reports). 


18521 Geothermal energy and its expected role for the future 
energy supply. Luettig, G. Brennst.-Waerme-Kraft; 30: No. 7, 275- 
281(Jul 1978). (In German). 

The energy which is released by the geothermal flow in 
suitable anomalies can be exploited as hot water or steam. It can be 
gained also from hot water which are enclosed in sunken sedimental 
troughs or hot dry rock. While only the upper part of the crust of 
the earth can be reached - expected depth range up to 5000m - it is 
obvious that exploitation is justified. - The article describes in detail 
the geothermal potentials and the technical possibilities of their 
exploitation, deals with the possibilities of utilization and gives an 
exhaustive survey of the geothermal activities in the world. Possibili- 
ties of technological development and economical problems are 
discussed. 


USA 
REFER ALSO TO CITATION(S) 18558 


18522 Geothermal energy resources of the western United States. 
Boulder, CO; National Geophysical and Solar—Terrestrial Data 
Center (1977). vp. 

The following information is given on the map, which in- 
cludes Montana, Wyoming, New Mexico, a small portion of West 
Texas, and states west of those named to the Pacific Ocean: low- 
temperature thermal spring locations; heat flow locations and values 
~~ in microcalories/cm?-sec); areas classified as Known Geo- 
thermal Resources Areas (KGRA); areas classified as being valuable 
prospectively for geothermal steam and associated geothermal re- 
sources; earthquake epicenters; major faults; volcanoes and volcanic 
cones of Quaternary and late Tertiary age; and selected cities shown 
on the basis of population, geographical distribution, and proximity 
to geothermal resources areas. (JGB) 


NON-USA 


18523 (CONF-751270—(Summ.), pp 92-94) Search for and study 
of geothermal systems in the territory of the Armenian SSR. Khodz- 
hoyan, M.P.; Miridzhanyan, R.T. Oct 1978. Translated from pp 123- 
125. of Vsesoyuznoye nauchno-teknicheskoye soveshchaniye. 
Ispol’'zovaniye tepla zemli dlya_ proizvodstva_ elektroenergii, 
Moscow, 1975. 

From Conference on use of the earth’s heat for the produc- 
tion of electric power; Moscow, USSR (10 Dec 1975). 

In All-Union scientific and technical conference on use of the 
earth's heat for the production of electric power (summaries of 
reports). 


18524 (CONF-751270—(Summ.), pp 95-97) Problems in the de- 
velopment of petrogeothermal resources for the purpose of their use in 
the production of thermal energy. Dyad’kin, Yu. D.; Pariyskii, Yu.M. 
(Leningrad Mining Inst., USSR). Oct 1978. Translated from pp 126- 
128 of Vsesoyuznoye nauchno-teknicheskoye soveshchaniye. 
Ispol'zovaniye tepla zemli dlya_ proizvodstva  elektroenergii, 
Moscow, 1975. 

From Conference on use of the earth’s heat for the produc- 
tion of electric power; Moscow, USSR (10 Dec 1975). 

In All-Union scientific and technical conference on use of the 
earth's heat for the production of electric power (summaries of 
reports). 


18525 (CONF-751270—(Summ.), pp 98-100) Evaluation of the 
geothermal conditions for the extraction and use of petrogeothermal 
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resources of the northeastern USSR for heat production. Vaynblat, 
A.B.; Skakun, A.P. (Leningrad Mining Inst., USSR). Oct 1978. 
Translated from pp 129-131 of Vsesoyuznoye nauchno-tekniches- 
koye soveshchaniye. Ispol'zovaniye tepla zemli dlya proizvodstva 
elektroenergii, Moscow, 1975. 

From Conference on use of the earth’s heat for the produc- 
tion of electric power; Moscow, USSR (10 Dec 1975). 

In All-Union scientific and technical conference on use of the 
earth’s heat for the production of electric power (summaries of 
reports). 


18526 (CONF-751270—(Summ.), pp 115-117) Thermal waters of 
petroleum- and gas-bearing regions in the Ukraine. Romanyuk, A.F.; 
Shvay, L.P.; Likhomanova, I.N.; Vol’kovich, R.E.; Yarosh, E.N.; 
Pikalova, S.D.; Shaparin, E.M. Oct 1978. Translated from pp 152- 
155 of Vsesoyuznoye nauchno-teknicheskoye soveshchaniye. 
Ispol'zovaniye tepla zemli dlya proizvodstva elektroenergii, 
Moscow, 1975 

From Conference on use of the earth’s heat for the produc- 
tion of electric power; Moscow, USSR (10 Dec 1975). 

In All-Union scientific and technical conference on use of the 
earth's heat for the production of electric power (summaries of 
reports). 


18527 (CONF-751270—(Summ.), pp 123-124) Prospects for the 
extraction of waters from steam hydrothermae in the territory of 
Dagestan for the production of electric power. Sultanov, Yu.I. Oct 
1978. Translated from pp 163-165 of Vsesoyuznoye nauchno-tekni- 
cheskoye soveshchaniye. Ispol’zovaniye tepla zemli dlya proiz- 
vodstva elektroenergii, Moscow, 1975. 

From Conference on use of the earth’s heat for the produc- 
tion of electric power; Moscow, USSR (10 Dec 1975). 

In All-Union scientific and technical conference on use of the 
earth’s heat for the production of electric power (summaries of 
reports). 


18528 (CONF-751270—(Summ.), pp 133-135) Total resources of 
geothermal energy in the Georgian SSR and prospects for exploitation. 
Alkhazishvili, Z.D.; Anastasidi, F.D.; Baramashvili, S.N.; Bacha- 
kashvili, D.G.; Buachidze, G.I.; Buachidze, I.M.; Dzhinchagadze, 
G.S.; Nantashvili, G.V.; Rosepashvili, G.G. Oct 1978. Translated 
from pp 179-182 of Vsesoyuznoye nauchno-teknicheskoye sovesh- 
chaniye. Ispol’zovaniye tepla zemli diya proizvodstva elektroenergii, 
Moscow, 1975. 

From Conference on use of the earth’s heat for the produc- 
tion of electric power; Moscow, USSR (10 Dec 1975). 

In All-Union scientific and technical conference on use of the 
earth’s heat for the production of electric power (summaries of 
reports). 


GEOLOGY, HYDROLOGY, AND GEOTHERMAL 
SYSTEMS 


REFER ALSO TO CITATION(S) 18620 


18529 (CONF-751270—(Summ.), pp 37-40) Methods for com- 
puting thermal and hydrodynamic processes in geothermal boilers. 
Kremnev, O.A.; Gorokhov, M.I.; Zabarnyi, G.N.; Kudryavtseva, 
G.V.; Morozov, Yu.P.; Prikhod’ko, A.M.; Shurchkov, A.V. Oct 
1978. Translated from pp 52-56 of Vsesoyuznoye nauchno-tekniches- 
koye soveshchaniye. Ispol’zovaniye tepla zemli dlya proizvodstva 
elektroenergii, Moscow, 1975. 

From Conference on use of the earth’s heat for the produc- 
tion of electric power; Moscow, USSR (10 Dec 1975). 

In All-Union scientific and technical conference on use of the 
earth’s heat for the production of electric power (summaries of 
reports). 


18530 (CONF-751270—(Summ.), pp 41-42) Allowance for natu- 
ral convection in processes of heat and mass transfer in underground 
porous cavities. Alad’ev, I.T.; Perederiy, A.D.; Strygin, E.M.; 
Trusov, V.P. Oct 1978. Translated from pp 57-59 of Vsesoyuznoye 
nauchno-teknicheskoye soveshchaniye. Ispol’zovaniye tepla zemli 
dlya proizvodstva elektroenergii, Moscow, 1975. 

From Conference on use of the earth’s heat for the produc- 
tion of electric power; Moscow, USSR (10 Dec 1975). 

In All-Union scientific and technical conference on use of the 
earth’s heat for the production of electric power (summaries of 
reports). 


GEOTHERMAL ENERGY 


USA 


18531 Geothermal energy: the furnace in the basement. Smith, 
M.C. (Geothermal Staff, Geosciences Division, University of Cali- 
fornia, Los Alamos Scientific Laboratory, Los Alamos, New Mexico 
87545). Phys. Teach.; 16: No. 8, 533-539(Nov 1978). 

A brief discussion of the properties of hot-water reservoirs is 
given followed by a detailed report on the Fenton Hill hot dry rock 
facility.(AIP) 


18532 Geology of the Gerlach—Hualapai Flat geothermal area, 
northwestern Nevada. Grose, L.T.; Sperandio, R.J. Q. Colo. “Sch 
Mines; 73: No. 3, 1-10(Jul 1978). 

The 500-square mile (1,280 square km) area around Gerlach 
and Hualapai Flat in northwestern Nevada includes Permo-Triassic 
metavolcanic and metasedimentary rocks disposed as roof pendants 
in Cretaceous granodiorite, Late Oligocene-Early Miocene rhyolitic, 
andesitic, and basaltic sequences, and Pliocene (?) and Quaternary 
alluvial and lacustrine sediments. The volcanic activity is far too old 
(23 my) to act as a source of heat in the area. Metasedimentary, 
granitic, volcanic, and alluvial clastic rocks may act as geothermal 
reservoirs. Thick lacustrine clays and alluvial-fluvial sediments as 
well as thick tuffaceous units have strong thermal insulating or cap 
rock properties. The location of the Gerlach hot springs is con- 
trolled by quasiradial spreading effected by contemporaneous activi- 
ty on intersecting major regional normal faults. The location of Fly 
Ranch hot springs is also fault controlled and in addition is associat- 
ed with modern tectonic rifting. Geothermal convection systems 
occur in the area, not by virtue of volcanic heating, but by trapping 
high regional heat flow beneath thermally insulating layers and by 
creating and maintaining open fractures by recurrent tensional tec- 
tonic activity. 


18533 Significance of age relations above and below upper Juras- 
sic ophiolite in the Geysers—Clear Lake California. 
McLaughlin, R.J.; Pessagno, E.A. Jr. J. Res. U.S. Geol. Surv.; 6: No. 
6, 715-726(1978). 

In The Geysers—Clear Lake area of northern California, a 
fragmented Upper Jurassic ophiolite overlain depositionally by the 
Great Valley sequence is juxtaposed over deformed and metomor- 
phosed rocks of the Franciscan assemblage along the Coast Range 
thrust. The basal strata of the Great Valley sequence consist of thick 
breccias of mafic clasts, identical in composition to the upper part of 
the ophiolite. These breccias and their contact relations suggest that 
more than | km of the upper part of the ophiolite was locally eroded 
in early Tithonian time. On the basis of their radiolarian faunas, 
cherts in the Franciscan assemblage below the ophiolite range in age 
from Late Jurassic (early Tithonian) to Late Cretaceous (early 
Cenomanian). Of particular significance is an individual chert body 
(=The Geysers chert) of this age range. The early Cenomanian 
radiolarians, except for two occurrences associated with pelagic 
limestone, are significantly younger than those previously reported 
from the Franciscan assemblage. The existence of a sequence of Late 
Jurassic to Late Cretaceous radiolarian chert places critical con- 
straints on subduction models for emplacement of the Franciscan 
assemblage beneath the Coast Range ophiolite and Great Valley 
sequence in The Geysers—Clear Lake area. From early Tithonian to 
post-early Cenomanian time, the Franciscan assemblage received 
pelagic sedimentation far from any site of subduction. By other data, 
blueschist metamorphism of subducted Franciscanstrata also oc- 
curred during this time. The radiolarian data from The Geysers area 
permit a correlation with Upper Cretaceous pelagic limestones in the 
Laytonville area northwest of The Geysers and also imply that the 
Great Valley sequence was never depositionally in contact with the 
Franciscan assemblage. 


18534 Natural radioactivity in geothermal waters, Alhambra Hot 
Springs and nearby areas, Jefferson County, Montana. Leonard, R.B.; 
Janzer, V.J. J. Res. U.S. Geol. Surv.; 6: No. 4, 520-540(1978). 
Radioactive hot springs issue from a fault zone in crystalline 
rock of the Boulder batholith at Alhambra, Jefferson County, in 
southwestern Montana. The discharge contains high concentrations 
of radon, and the gross alpha activity and the concentration of 
radium 226 exceed maximum levels recommended by the Environ- 
mental Protection Agency for drinking water. Part of the discharge 
is diverted for space heating, bathing, and domestic use. The radio- 
active thermal waters at measured temperatures of about 60°C are of 
the sodium bicarbonate type and saturated with respect to calcium 
carbonate. Radium-226 in the rock and on fractured surfaces or 
coprecipitated with calcium carbonate probably is the principal 
source of radon that is dissolved in the thermal water and discharged 
with other gases from some wells and springs. Local surface water 
and shallow ground water are of the calcium bicarbonate type and 
exhibit low background activity. The temperature, percent sodium, 
and radioactivity of mixed waters adjacent to the fault zone increase 
with depth. Samples from most of the major hot springs in south- 
western Montana have been analyzed for gross alpha and beta 


activity. The high level of radioactivity at Alhambra appears to be 
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related to leaching of radioactive material from fractured siliceous 
veins by ascending thermal waters and is not a normal characteristic 
of hot springs issuing from fractured crystalline rock in Montana. 


NON-USA 
REFER ALSO TO CITATION(S) 18562 


18535 (CONF-751270—(Summ.), pp 101) Prospects for the use 
of the Essovskoe deposit of thermal waters on Kamchatka. Erokhin, 
M.N. (Kamchatka Commercial Administration, USSR). Oct 1978. 
Translated from pp 132-133 of Vsesoyuznoye nauchno-tekniches- 
koye soveshchaniye. Ispol'zovaniye tepla zemli dlya proizvodstva 
elektroenergii, Moscow, 1975. 

From Conference on use of the earth’s heat for the produc- 
tion of electric power; Moscow, USSR (10 Dec 1975). 

In All-Union scientific and technical conference on use of the 
earth’s heat for the production of electric power (summaries of 
reports). 


(CONF-751270—(Summ.), pp 105-106) Use of the hydro- 
dynamic method for calculating the reserves of thermal waters of the 
type. Mal’tseva, K.I. (Kamchatka Commercial Adminis- 
tration, USSR). Oct 1978. Translated from pp 138-140 of Vsesoyuz- 
noye nauchno-teknicheskoye soveshchaniye. Ispol’zovaniye tepla 
zemli dlya proizvodstva elektroenergii, Moscow, 1975. 
From Conference on use of the earth’s heat for the produc- 
tion of electric power; Moscow, USSR (10 Dec 1975). 
In All-Union scientific and technical conference on use of the 
earth's heat for the production of electric power (summaries of 
reports). 


18537 (CONF-751270—(Summ.), pp 107-108) Intensification of 
the yield of thermal waters in the Paratunskoe deposit. Popov, V.N.; 
Sonin, G.V.; Shtanin, A.V. (Kamchatka Commercial Administra- 
tion, USSR). Oct 1978. Translated from pp 141-142 of Vsesoyuznoye 
nauchno-teknicheskoye soveshchaniye. Ispol’zovaniye tepla zemli 
dlya proizvodstva elektroenergii, Moscow, 1975. 

From Conference on use of the earth’s heat for the produc- 
tion of electric power; Moscow, USSR (10 Dec 1975). 

In All-Union scientific and technical conference on use of the 
earth's heat for the production of electric power (summaries of 
reports). 


18538 (CONF-751270—(Summ.), pp 113-114) Geothermal sys- 
tems of the Armenian SSR. Ananyan, A.L. (Erevan State Univ., 
USSR). Oct 1978. Translated from pp 149-151 of Vsesoyuznoye 
nauchno-teknicheskoye soveshchaniye. Ispol’zovaniye tepla zemli 
dlya proizvodstva elektroenergii, Moscow, 1975. 

From Conference on use of the earth’s heat for the produc- 
tion of electric power; Moscow, USSR (10 Dec 1975). 

In All-Union scientific and technical conference on use of the 
earth's heat for the production of electric power (summaries of 
reports). 


18539 (CONF-751270—(Summ.), pp 121-122) Some aspects of 
the detection and use for heating purposes of high-temperature zones in 
the Caucasus. Khel’qvist, V.G.; Kir’yashkin, V.M. Oct 1978. Trans- 
lated from pp 159-162 of Vsesoyuznoye nauchno-teknicheskoye so- 
veshchaniye. Ispol'zovaniye tepla zemli dlya proizvodstva elektroen- 
ergii, Moscow, 1975. 

From Conference on use of the earth’s heat for the produc- 
tion of electric power; Moscow, USSR (10 Dec 1975). 

In All-Union scientific and technical conference on use of the 
earth’s heat for the production of electric power (summaries of 
reports). 


18540 (CONF-751270—(Summ.), pp 125-126) Influence of ex- 
ploitation on the composition and parameters of hydrothermae of the 
Pauzhetskoe deposit. Mal'tseva, K.I.; Popov, V.N.; Yampol’skii, 
V.A. (Kamchatka Commercial Administration, USSR). Oct 1978. 
Translated from pp 166-168 of Vsesoyuznoye nauchno-tekniches- 
koye soveshchaniye. Ispol'zovaniye tepla zemli dlya proizvodstva 
elektroenergii, Moscow, 1975. 

From Conference on use of the earth’s heat for the produc- 
tion of electric power; Moscow, USSR (10 Dec 1975). 

In All-Union scientific and technical conference on use of the 
earth's heat for the production of electric power (summaries of 
reports). 


18541 Changing hydrothermal activity in the Atlantis II Deep 
geothermal system mSchoell, M. (BGR Hannover, German Federal 
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Republic); Hartmann, M. Nature (London); 274: No. 24, air eaint 
Aug 1978). 

Temperature measurements made during November 1977 in 
the Atlantis II Deep, a pool of hot saline brine at the bottom of the 
central rift in the Red Sea, are reported and compared with 1971-72 
findings. Previous investigations indicated a permanent increase in 
temperature, and a brine was estimated to range in tempera- 
ture between 110 and 210°C. The temperature of the lower convec- 
tive layer in the Southwest Basin, (the discharge area of the brine 
pool) has risen since 1971-72 by 1.71°C. This increase is equal to a 
mean heating rate of only 0.29°C/yr. The 1972 value was 0.75°C/yr; 
thus, the heating rate has slowed down considerably. An accompa- 
nying phenomenon is the change of the temperature structure of the 
high-temperature zone immediately below the interface of the upper 
and lower convection layer. The differences of mean and maximum 
temperatures in 1971 and 1972 were 0.58 and 0.26°C, respectively. 
At present, the characteristic is barely detectable; no rising hot brine 
is presently accumulating below the interface. The decrease in 
heating rate and the lack of a _ temperature zone indicate consid- 
erable change in hydrothermal activity. There are two possible 
causes: first, the intensity of discharge has slowed, or second, the 
temperature of the inflowing brine has dropped considerably. Since 
the discovery of Atlantis II Deep in 1965, temperature movements 
have indicated a nearly complete cycle of increasing and decreasing 
hydrothermal activity. Sediment cores indicate a continuously 
changing supply of metal sulfides, iron-hydroxides, and silicates. 
Thirteen references and four illustrations are given. 


18542 Determination of the sources and circulation paths of 
thermal fluids: the Abano region, northern Italy. Norton, D. (Univ. of 
Arizona, Tucson); Panichi, C. Geochim. Cosmochim. Acta; 42: No. 8, 
1283-1294(Aug 1978). 

Water samples from natural springs and artesian wells in the 
Abano region of northern Italy are characterized by anomalous 
temperatures and compositions. Concentrations of major compo- 
nents and oxygen isotopes in samples of these fluids were interpreted 
in the context of the regional geologic environment, circulation of 
groundwaters, and reactions between rocks and circulating ground- 
waters. These considerations define source regions and pathlines of 
the groundwaters. Circulation of fluids in the Abano region is 
interpreted to be the result of meteoric water infiltration into out- 
crops of Permian and Mesozoic aquifers in the pre-Alps, which lie 
north of the Abano region. These aquifers have southerly dips and, 
therefore, extend under the Abano region at depths between 0.5 and 
2.5 km. This aquifer geometry is conducive to forced convection 
both of aqueous ions derived from the evaporite, limestone, and 
dolomite bearing formations, and of thermal energy along flow paths 
which extend from the outcrops in the source regions to depths of 2 
km below the Abano region and upward along _ angle faults to 
thermal springs. Local variation in compositions of water samples is 
consistent with the mixing of local meteoric waters and formation 
fluids that were ultimately derived from Alpine sources. 


18543 Studies of physical and chemical properties of rocks in 
geothermal fields. Noritomi, K. (Mining College, Akita Univ., 
Japan). Chinetsu Gijutsu; 2: No. 4, 20-42(1977). (In Japanese). 

Studies of the physical and chemical properties of rock were 
divided into two phases, one involving the change of resistivity with 
temperature and water content, and the other including the petrol- 
ogy, mineralogy, and geochemistry of hydrothermally altered rock. 
Specimens of sandstone, tuff, and andesite were tested in constant- 
temperature. ovens and autoclaves. The resistivity of moist rock was 
found to vary with temperature and with the concentration of 
dissociated ions. The lowest value was for a basalt. Investigations of 
wells drilled in northern Akita Prefecture showed that quartz- 
andesites are heavily developed. In the No. 25 well, the heat flow 
was 1.68 HFU (70.34 mW/m7?); in well No. 35 it varied from 1.4 to 
2.0 HFU (58.62-83.74 mW/m7?). Studies of hydrothermally altered 
rock at the Hachimantai-Onuma geothermal field, in well No. 0-6T, 
showed that the strata can be classified as montmorillonite, interme- 
diate mixed, and chlorite-sericite, according to depth. The acidic 
upper reservoir of Onuma is of the sNa>Cl>SO,>Mg(K) type. 
The lower, alkaline reservoir, is of the ;Na><Cl>SOQ,> 
(HCOs)>K type. 


18544 Alteration of rocks due to geothermal activity in Satsuma- 
Iwo Jima. Yoshida, T. (Kyushu Univ.); Yuhara, K.; Higuchi, K. 
Kazan; 21: No. 3, 199-199(Dec 1976). (In Japanese). 

From 1976 Autumn Meeting of the Volcanological Soc. of 
Japan; Kyushu Univ. (15-17 Oct 1976). 

Abstract. 

Hydrothermally altered surface rocks and nine core samples 
collected around Iwodake in the Satsuma-Iwo Jima islands were 
examined by x-ray diffraction. Minerals detected include sulfur, 
alunite, halotrichite, gypsum, kaolinite, montmorillonite, iron pyrite, 
and plagioclase-blastite. In general, hydrothermal alteration was 
more significant below ground-water level with altered minerals 
occurring primarily in the cleavage of rocks or in the apertures of 
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tuffaceous or scoleous sedimentary layers. The hydrothermally al- 
tered rocks can be grouped into three classes: first, those typified by 
alunite; second, those typified by montmorillonite; and third, those 
minerals having intermediate characteristics. Also, the locations of 
hot springs, solfataric activity, and exhalative activity were investi- 
gated. Two weak tectonic lines which intersect near the summit of 
Iwodake were postulated to be the major pathways for hot water 
and volcanic gases. 


18545 Ground water of Satsuma-Iwo Jima (No. 1). Kawamura, 
M. (Geological Survey of Japan); Tomonou, T.; Yuhara, K. Kazan; 
21: No. 3, 200-200(Dec 1976). (In Japanese). 

From 1976 Autumn Meeting of the Volcanological Soc. of 
Japan; Kyushu Univ. (15-17 Oct 1976). 

Abstract. 

Groundwater levels and temperatures were determined on 
four occasions from 1974 through 1975 in the Satsuma-Iwo Jima 
islands. Groundwater levels tended to decrease near village wells, 
while temperatures tended to increase. This suggests that as the 
groundwater level is lowered by village pumps, hot water beneath 
the shallow groundwater rises. The water level of the wells about 
160 m from the coast was not affected by seawater indicating the 
presence of impermeable strata. Nine bore holes, 80 to 150 m deep, 
in the central part of the island, determined that groundwater is 
located at about sea level. Bore hole bottom temperatures ranged 
from 23 to 138°C, and the chemical composition of the water 
differed considerably from that of seawater. 


18546 Observations of hot-spring waters in the Sakurajima vol- 
canic area during the September 1975 through August 1976 period. 
Ohta, K. (Kyushu Univ.). Kazan; 21: No. 3, 202-202(Dec 1976). (In 
Japanese). 

From 1976 Autumn Meeting of the Volcanological Soc. of 
Japan; Kyushu Univ. (15-17 Oct 1976). 

Abstract. 

Chemical content, temperature, and conductivity were deter- 
mined over a nine month period for the fountainhead of the Furusato 
hot spring in the Sakurajima volcanic area to investigate possible 
alterations of hot springs caused by medium and small eathquakes. 
The concentration of CO2 varied markedly with the magnitude of 
volcanic activity. The concentration was 90 mg/I during a period of 
inactivity (February) and increased to 187 mg/l during the most 
active period (May). From 2 to 10 h before 6 of 16 strong earth- 
quakes, water temperature rose by 0.1 to 0.7°C for 20 to 50 min and 
lower conductivity was noted in nearly all cases. Observation of hot 
springs including water level determination, may yield information 
useful for volcanic eruption prediction. 


18547 Volcanic activiies of Kusatu-Shiranesan. Kazan; 21: No. 3, 
209-209(Dec 1976). (In Japanese). 

From 1976 Autumn Meeting of the Volcanological Soc. of 
Japan; Kyushu Univ. (15-17 Oct 1976). 

As part of a program to determine vibrations due to volcanic 
activity at Kusatsu-Shiranesan, in-situ measurements were made of 
exhalation temperature, soil temperature, gas composition, and pH at 
numerous sites (the Manza River, the Tanisawa River, and various 
lakes). The highest temperature exhalations were in the north slope 
exhalative zone (105°C) and in the new Mizugama crater where 
steam was produced beginning in March (1976). SOs, CO2, and H2S 
were detected in the volcanic gases sampled in the northeast slope 
exhalative area and at Sasshogawara. 


18548 Volcanic activity of the Kusatsu-Shirane volcano after the 
March 1976 eruption-particularly aerial thermal measurement. Osaka, 
J. (Tokyo Inst. of Technology); Hirabayashi, J. Kazan; 21: No. 3, 
209-209(Dec 1976). (In Japanese). 

From 1976 Autumn Meeting of the Volcanological Soc. of 
Japan; Kyushu Univ. (15-17 Oct 1976). 

The fumarolic gases in the Kusatsu-Shirane volcanic area 
have returned to pre-eruption composition, but there are still signs of 
volcanic activity. An increase in the concentration of He in the 
Manza fumarole was recently observed, but an examination of gas- 
composition data over the past several years revealed an increase in 
SO, in fumarolic gases in 1968. The measurement of atmospheric 
SO: by correlative spectrometer showed a slightly higher concentra- 
tion over the summit crater with a maximum concentration of 17 
ppm(M). Water composition in the Mizugama area showed an in- 
verse relationship between Fe(+2) and Fe(+3) in the summer of 
1976 and the most recent determination. From the formation tem- 
perature of bassanite and the fact that montmorillonite remained 
hydrated, the temperature of steam in the 1976 eruption is estimated 
to range from 130 to 150°C. Aerial infrared images indicated high 
temperature areas on the northeast and northwest sides of the new 
Mizugama cone. 


18549 Measurements of the temperature distribution in the Ku- 
satsu-Shirane volcano. Kagiyama, T. (Earthquake Research Inst., 
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Tokyo University); Gyoda, N.; Koyama, E.; Shimozuru, D. Kazan; 
21: No. 3, 210-210(Dec 1976). (In Japanese). 

From 1976 Autumn Meeting of the Volcanological Soc. of 
Japan; Kyushu Univ. (15-17 Oct 1976). 

The temperature distribution in the Shirane and Mitzugama 
volcanic areas and within the new Mitzugama crater were deter- 
mined. Measurements were made once in April and twice in August 
1976 using a Canon thermo-camera CT4B and an improved infrared 
thermometer. Areas were divided into grids 1 m in depth. When 
results were compared with aerial infrared images obtained in 1974, 
significant excess heat was observed on the northern side of Mizu- 
gama extending towards Shiranesan. Also, computer calculations 
revealed a rise in temperature within the inner walls of the north- 
west side of the new Mizugama crater. 


18550 The Nishionoshima volcano in 1976. Osaka, J. (Tokyo 
Univ.); Hirabayashi, J.; Minato, 1; Ozawa, T.; Okawa, S.; Komuku, 
H.; Sugiura, K.; Kurata, Y. Kazan; 21: No. 3, 214-214(Dec 1976). (In 
Japanese). 

From 1976 Autumn Meeting of the Volcanological Soc. of 
Japan; Kyushu Univ. (15-17 Oct 1976). 

The Nishionoshima volcano was investigated in 1976 by the 
Maritime Safety Agency as part of a topographical survey. Aerial 
observations were made, and ground-level observations were made 
of earthquake activity, temperature, volcanic gases, hot springs, and 
effects on seawater. Topography was significantly altered since the 
1975 survey. Nearly all first and second cinder cones were gone, 
leaving only the lava tower in the remains of the central vent. Part 
of the scoria was deposited on the northern coast of Shinkyujima. 
The highest soil temperature was 46°C; soil temperature has 
dropped considerably from the minimum value of 200°C recorded in 
1975. Only small amounts of volcanic gases were being generated as 
the SOs concentration obtained during a two-day observation period 
was about 0.004 to 0.009 ppm for the second crater. The temperature 
of the hot springs located in the central part of the island was 33.2°C 
with a pH of 6.6. The chemical composition was 1100 mg/1 Na, 472 
mg/l Ca, 1290 mg/l Mg, 0.43 mg/I total Fe, 0.65 mg/l Mn, 19460 
mg/1 Cl, 2746 mg/l SO,, 126 mg/I total COs, and 57 mg/I SiOz. 


18551 Volcanic activity of Ogasawara-Iwo-Jima associated with 
geothermal activity. Ehara, S. (Hokkaido Univ., Japan). Kazan; 21: 
No. 3, 215-215(Dec 1976). (In Japanese). 

From 1976 Autumn Meeting of the Volcanological Soc. of 
Japan; Kyushu Univ. (15-17 Oct 1976). 

Thermal energy released from the Ogasawara-Iwo Jima vol- 
cano in 1925 and 1974 was evaluated using the Okamota and Ebara 
method (1976). Vast amounts of heat have been produced over the 
last 50 yr. As much as 2 x 10° cal/sec was produced in 1925 and 3 x 
10° cal/sec was produced in 1974. These results suggest that thermal 
energy is not being stored underground, but that all of the energy is 
being released. Present volcanic activity is limited to intermittent, 
relatively small, steam explosions. Increased activity would cause an 
increase in the rate of temperature elevation. 


GEOTHERMAL EXPLORATION AND 
EXPLORATION TECHNOLOGY 


REFER ALSO TO CITATION(S) 18523 


GEOPHYSICAL TECHNIQUES AND SURVEYS 


18552 (ALO—3721-9) Terrestrial heat flow studies in Arizona. 
Quarterly technical progress report, 1 August 1978—31 October 1978. 
Shearer, C.R.; Reiter, M. (New Mexico Bureau of Mines and Miner- 
al Resources, Socorro (USA)). Nov 1978. Contract EY-76-S-04- 
3721. 6p. Dep. NTIS, PC A02/MF AO1. 

More than 100 lithologic samples were prepare for thermal 
conductivity measurements. A preliminary heat-flow of 3 HFU has 
been determined for a location in southeastern Arizona. A second 
preliminary heat-flow value of about 2 HFU has been determined for 
a location about 20 km northeast of Duncan, Arizona. 


18553 (E—78-10122) Thermal surveillance of active volcanoes 
using the LANDSAT-1 data collection system. Part III. Heat dis- 
charge from Mount St. Helens, Washington. Final report, 1972—1975. 
Friedman, J.D.; Frank, D. (Geological Survey, Denver, CO (USA)). 
May 1977. 35p. NTIS PC A03/MF AOl. 

The author has identified the following significant results. 
Two thermal anomalies, A at 2740 m altitude on the north slope, and 
B between 2650 and 2750 m altitude on the southwest slope at the 
contact of the dacite summit dome of Mount St. Helens, Washing- 
ton, were confirmed by aerial infrared scanner surveys between 1971 
and 1973. LANDSAT 1 data collection platform 6166, emplaced at 
site B anomaly, transmitted 482 sets of temperature values in 1973 
and 1974, suitable for estimating the differential radiant emission as 
84 W/sq m, approximately equivalent to the Fourier conductive flux 
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of 89 W/sq m in the upper 15 cm below the surface. The differential 
geothermal flux, including heat loss via evaporation and convection, 
was estimated at 376 W/sq m. Total energy yield of Mount St. 
Helens probably ranges between 0.1 and 0.4 x 10 to the 6th power 
Ww. 


18554 (E—78-10123) Thermal surveillance of active volcanoes 

using the LANDSAT-1 data collection system. Part IV. Lassen volcan- 

ic region. Final report 1972—1975. Friedman, J.D.; Frank, D. (Geo- 

oye Survey, Denver, CO (USA)). Apr 1978. 68p. NTIS PC A04/ 
AOl. 


The author has identified the following significant results. 
Analysis of LANDSAT 1 MSS images of October 6, 24, and 25 1972 
of the Lassen volcanic region, California, revealed the existence of 
three large geomorphic rings between Lassen Peak and Lake Al- 
manor. Ring 1, about 16 x 33 km and 490 sq km in area, was centered 
on the North Branch of the North Fork of the Feather River. Ring 
2, 18 x 20.5 km and 300 sq km in area, was concentric to and 
enclosed by ring 1. Ring 3, 23 x 11 km and 230 sq km in area, was 
centered on Butt Mountain and cuts ring 1 on the south. All three 
rings consisted of composite curvilineaments that represent geologic 
features of two categories: (1) geologically mapped structures and 
volcanic landforms, and (2) landforms and lines of geomorphic 
origin that were inferred to represent the surface expression of 
subsurface structures. Stream-valley and lake-shoreline continuations 
of mapped faults, escarpments, and aligned segments of stream 
valleys were included in the 2nd er. The rings overlap a 
gravity low 5300 sq km in area, and might be the surface expression 
of volcano tectonic collapse structures that followed eruption of 
voluminous ash flow tuffs beggining in Miocene time. 


18555 (E—78-10124) Thermal surveillance of active volcanoes 
using the LANDSAT-1 data collection system. Part V. Electronic 
thermal sensor and data collection platform technology. Final report, 
1972—1975. Preble, D.M.; Friedman, J.D.; Frank, D. (Geological 
Survey, Denver, CO (USA)). Feb 1976. 66p. NTIS PC A04/MF 
AOl. 


The author has identified the following significant results. 
Five LANDSAT data collection platforms were integrated electron- 
ically with thermal sensing systems, emplaced and operated in an 
analog mode at selected thermally significant volcanic and geother- 
mal sites. The DCP’s transmitted 3260 messages comprising 26,080 
ambient, surface, and near surface temperature records at an accura- 
cy of + or - 1.15 C for 1121 instrument days between November 14, 
1972 and April 17, 1974. In harsh, windy, high altitude volcanic 
environments, the DCP functioned best with a small dipole antenna. 
Sixteen kg of alkaline batteries provided a viable power supply for 
the DCP systems, operated at a low duty cycle, for 5 to 8 months. 


18556 (LBL—7088(DRAFT)) Description, field test and data 
analysis of a control-source EM system (EM-60). Morrison, H.F.; 
Goldstein, N.E.; Hoversten, M.; Oppliger, G.; Riveros, C. (Califor- 
nia Univ., Berkeley (USA). Lawrence Berkeley Lab.). Oct 1978. 
Contract W-7405-ENG-48. 146p. (CONF-781162—1). Dep. NTIS, 
PC A07/MF AOl1. 

From 48. meeting of the Society of Exploration Geophysicist; 
Berkeley, CA, USA (3 Nov 1978). 

Good results with electromagnetic (EM) systems led to the 
development of the EM-60 system, the number related to the 60 kW 
output of the motor generator used. The transmitter, the receiver, 
HR) interpretations for the Grass Valley field test are described. 

) 


18557 (TID—28690) Magnetotelluric investigations at the Roo- 

sevelt Hot Springs KGRA and Mineral Mountains, Utah. Topical 

report 78-1701.a.6.1. Wannamaker, P. (Geotronics Corp., Austin, TX 

ray a 1978. Contract EY-76-S-07-1601. 62p. Dep. NTIS, PC A04/ 
AOl. 


Twenty-five magnetotelluric (MT) sites were monitored. 
Amongst other MT functions, the transverse electric (TE) and 
transverse magnetic (TM) apparent resistivity and impedance phase 
data were provided for the frequency range 3 x 10~* Hz to 100 Hz. 
Some one-dimensional inversion results for this area yielded very 
low values of estimated true resistivity. Such values are unrealistic in 
light of established notions about conductivity mechanisms in earth 
materials. Furthermore, the assembly of such inversions to form a 
crude two-dimensional model has yielded a calculated 2-D pseudo- 
section far removed from the observed pseudosection. Trial-and- 
error modeling has provided a better fit although strong differences 
between observed and modeled data remain and cannot be overcome 
by any purely two-dimensional model. The most noteworthy diffi- 
culty is the presence of exaggerated contrasts in apparent resistivity 
persisting to the lowest frequency of observation for both modes of 
wave excitation. Single-conductor, 2-D, TE and TM modeling may 
pe pec such problems in terms of three-dimensional effects. Electri- 
cal strike estimation may be a meaningless endeavour in a strongly 
three-dimensional area. The total fields do not decompose into the 
standard principal modes (TE and TM) and H/sub z/ depends on 


ERA VOL. 4, NO. 8 


horizontal derivatives of both electric field components. Multiple 
symmetry axes result in multiple estimated strike directions depend- 
ing upon wherethe observer is located. When derivatives of electric 
field are relatively small, noise may be the determining factor. The 
estimated strike directions for the Roosevelt stations are, however, 
quite consistent. The elongate resistive horst structure of the Mineral 
Mts. situated in conductive valley fill is felt to be the overwhelming 
reason for such a consistency. 


18558 (TID—28725) Hawaii Geothermal Project summary 
report for Phase I. (Hawaii Univ., Honolulu (USA)). May 1975. 
Contract EY-76-C-03-1093. 166p. Dep. NTIS, PC A08/MF AOl. 

Results of Phase I of the Hawaii Geothermal Project (HGP) 
are reported. It was a multidisciplinary research effort in the follow- 
ing program areas: (1) geophysical—exploratory surveys to define 
the most favorable areas for geothermal investigations; (2) engineer- 
ing— analytical models to assist in interpretation of geophysical 
results, and studies on energy recovery from hot brine; and (3) 
socioeconomic—legal and regulatory aspects of ownership and ad- 
ministration of geothermal resources, and economic planning studies 
on the impact of geothermal resources, and economic planning 
studies on the impact of geothermal power. The major emphasis of 
Phase I was on the Geophysical Program, since the issue of if and 
where geothermal resources exist is crucial to the project. However, 
parallel studies were initiated in all supporting programs, so that 
progress was made in identifying and clarifying the technological, 
environmental, legal, regulatory, social and economic problems that 
could impede the development of geothermal power in Hawaii. 
Although the analysis and interpretation of field data are still incom- 
plete, the consensus developed early—both on the basis of prelimi- 
nary geophysical results and from complementary studies conducted 
on the Big Island over the past several decades—that an exploratory 
drilling program would be essential to check out the subsurface 
conditions predicted by the surveys. 


18559 (CONF-751270—(Summ.), pp 109-110) Use of thermome- 
tric investigations for solving some hydrogeological problems. Niza- 
mov, R.Kh.; Popov, V.N. (Kazan Univ., USSR). Oct 1978. Translat- 
ed from pp 143-145 of Vsesoyuznoye nauchno-teknicheskoye so- 
veshchaniye. Ispol’zovaniye tepla zemli dlya proizvodstva elektroen- 
ergii, Moscow, 1975. 

From Conference on use of the earth’s heat for the produc- 
tion of electric power; Moscow, USSR (10 Dec 1975). 

In All-Union scientific and technical conference on use of the 
earth’s heat for the production of electric power (summaries of 
reports). 


18560 Conductive heat flows in research drill holes in thermal 
areas of Yellowstone National Park, Wyoming. White, D.E. J. Res. 
U.S. Geol. Surv.; 6: No. 6, 765-774(1978). 

The changing patterns of conductive heat flow as related to 
channels of subsurface convective flow and to horizontal distance 
from spring vents were studied. The primary data consist of tem- 
peratures measured in 13 cored drill holes as drilling progressed. 
Some temperatures plot convincingly on straight-line segments that 
suggest conductive gradients in rocks of nearly constant thermal 
conductivity. Temperature gradients and the conductive component 
of total heat flow nearly always decrease drastically downward; the 
gradient and heat flow of the lowest depth interval recognized in 
each hole is commonly only about 10% of the highest interval; the 
changes in gradient at interval boundaries are commonly interpreted 
as channels of near-boiling water or of cooler meteoric water. 
Temperature reversals are probably related to inflowing cooler 
water rather than to transient effects from recent changes. Some 
temperatures plot on curved segments that probably indicate dis- 
persed convective upflow and boiling of water in ground penetrated 
by the drill hole. Other similar curved segments are too low in 
temperature for local boiling and are probably on the margins of hot 
upflow zones, reflecting conductive cooling of flowing water. The 
conifers of Yellowstone National Park (mainly lodgepole pine) seem 
to have normal growth characteristics wherenear-surface conductive 
heat flow is below about 200 heat-flow units (1 HFU = 107* cal/cm? 
. § = 41.8 mW/m?). Most areas of abnormal “stunted” trees (low 
ratio of height to base diameter, and low density of spacing) are 
characterized by conductive heat flows of about 250 to 350 HFU. 
The critical factor affecting growth is probably the seasonal maxi- 
mum soil temperature at the root depths preferred by each form, 
rather than the heat flow as such. Heat flows up to 300 HFU are 
greatly dominated near the surface by conduction and are little 
affected by convection within the measured intervals. 


GEOCHEMICAL TECHNIQUES AND SURVEYS 
REFER ALSO TO CITATION(S) 18542, 18543, 18643 
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18561 (CONF-751270—(Summ.), pp 118-120) Temperatures of 
geothermal deposits and their determination on the basis of the chemi- 
cal properties of thermal waters. Arsanova, G.I. Oct 1978. Translated 
from pp 156-158 of Vsesoyuznoye nauchno-teknicheskoye sovesh- 
chaniye. Ispol’zovaniye tepla zemli dlya proizvodstva elektroenergii, 
Moscow, 1975. 

From Conference on use of the earth’s heat for the produc- 
tion of electric power; Moscow, USSR (10 Dec 1975). 

In All-Union scientific and technical conference on use of the 
earth's heat for the production of electric power (summaries of 
reports). 


18562 Turkey: first hot springs power plant. Jensen, H.W. (Fa- 
chochschule Flensburg, German Federal Republic). Umschau; 78: 
No. 10, 309-310(1978). (In German). 

In Turkey, systematic research is being carried out on hot 
springs, with the goal of eventual economic exploitation. The re- 
search includes geological mapping of hot springs and igneous 
systems. The springs are classified according to their temperatures, 
which range from 20°C to 200°C. A map showing the temperature 
and location of Turkish springs is included in the illustrations. Other 
research projects include chemical analyses of the springs. The 
analyses ae yger to date have shown that scale-producing species 
are dissolved in most of the springs; these species are also deleterious 
to crops and soil. Steam sources are available which could be used to 
drive electrical power plants. A 0.5 MW plant has been built at 
Kizildere, and a larger plant with an output of approximately 15 
MW is planned. Another project at Kizildere involves the use of hot 
water to heat greenhouses during the winter. 


18563 Phosphorus in hydrothermal waters of Yellowstone Na- 
tional Park, Wyoming. Stauffer, R.E.; Thompson, J.M. (Univ. of 
Wisconsin, Madison). J. Res. U.S. Geol. Surv.; 6: No. 6, 755- 
763(1978). 
Ninety-seven hot-spring and geyser samples (field acidified to 
e < 1.4 with HCl or HNOs) from Yellowstone National Park, 
yo., were analyzed for PO,—P using reduced molybdenum-blue 
and the selective arsenate reducing agent, metabisulfite—thiosulfate. 
The PO,—P concentrations ranged from below detection limit (ap- 
roximately 1 to 73 micrograms per liter). Twenty-five springs had 
Po.—P concentrations exceeding 6.8 g/L; seven spring samples 
exceeded 20 ug/L. Elevated PO,;—P contents were invariably asso- 
ciated with mixed springs, as evidenced by diluted chloride concen- 
trations and, commonly, subboiling temperatures, low pH’s, and 
elevated calcium concentrations. Alkaline high-chloride (>400 milli- 
ams per liter) hydrothermal waters from Upper and Norris Geyser 
asins had PO,—P concentrations below 2 g/L and represent the 
low end of the range of PO,—P contents in natural waters. 


18564 Yearly changes in dissolved components of Tamagawa hot 
springs in Akita Prefecture. Yoshiike, Y. (Toho Univ., Japan); Iwa- 
saki, I.; Osawa, T. Kazan; 21: No. 3, 211-211(Dec 1976). (In Japa- 
nese). 

From 1976 Autumn Meeting of the Volcanological Soc. of 
Japan; Kyushu Univ. (15-17 Oct 1976). 

Recent changes in the chemical component ratios of the 
Tamagawa hot springs are discussed. The dissolved Cl/SO, ratio is 
Cl>SO, which is characteristic of young, active volcanic, acid-type 
springs. An almost constant Cl/SQ, ratio (2.4) existed until about 
1960 when the Cl concentration increased slightly and the SO, 
content began to drop. Cl concentration in the 1970's has been 
almost constant. On the other hand, the concentration of SO, began 
to increase in 1973 and in 1975 reached 2180 mg/1 (C1/SO, = 1.3) 
and in 1976 was 2500 mg/l (Cl/SO, = 1.2). Increases in SO, are 
usually related to increased volcanic activity. 


18565 The release of helium and faults. Fujii, N. (Tokyo Univ.); 
Wakida, H.; Nozu, K.; Yamada, T.; Matsuo, S. Kazan; 21: No. 3 
219-219(Dec 1976). (In Japanese). 

From 1976 Autumn Meeting of the Volcanological Soc. of 
Japan; Kyushu Univ. (15-17 Oct 1976). 

The He concentration in the soil of faults was measured to 
investigate the behavior of gases and fluids in the earth’s crust. A 
small portable mass analyzer was used to take measurements at the 
faults which appeared at the time of the Matsushiro earthquake, at 
the Tanna fault, and at several areas in the Hachimantai Onuma 
oa field. He was detected in significant amounts only in the 

atsushiro area (5.2 ppm). Cleavages which appeared in the Matsu- 
shiro area after the earthquake had a width of about 100 m an a 
length of several km. The greatest He release occurred within a 
range of several meters. The concentration and residence time of He 
at this point was estimated to be about 2.6 x 10'* He stom/sec. It is 
hypothesized that He stored in rock of mass M for T years, is 
released at a constant rate for recent years, Q. In this case, Q = 10 
(from the Matsushiro earthquake to present) and T = 5 x 10® yr. It 
oo that He was stored in rock 20 x 20 m in area and 10 km 

ick. 


GEOTHERMAL ENERGY 


EXPLORATORY DRILLING AND WELL LOGGING 
REFER ALSO TO CITATION(S) 18552, 18558, 18559 


18566 (USGS-OFR—77-226) Deep drilling data, Raft River 
Geothermal Area, Idaho. Raft River Geothermal Exploration Well No. 
1, Covington, H.R. (comp.). (Geological Survey, — DC 
(USA)). 1977. vp. Geological Survey, Washington, DC. 

The developments in the Raft River Valley geothermal areas 
since 1971 are traced. The drilling operations are described. The 
logging data for the exploratory well are shown from the surface to 
a depth of 500 ft. (MHR) 


18567 (CONF-751270—(Summ.), pp 82-83) + in drill- 
ing of geological prospecting boreholes for steam in the 
geothermal deposit. Samoylenko, P.I. (Kamchatka Commercial Ad- 
ministration, USSR). Oct 1978. Translated from pp 110-112 of Vse- 
soyuznoye nauchno-teknicheskoye soveshchaniye. Ispol'zovaniye 
tepla zemli diya proizvodstva elektroenergii, Moscow, 1975. 

From Conference on use of the earth’s heat for the produc- 
tion of electric power; Moscow, USSR (10 Dec 1975). 

In All-Union scientific and technical conference on use of the 
earth's heat for the production of electric power (summaries of 
reports). 


18568 (CONF-751270—(Summ.), pp 89-91) Geothermal prem- 
ises for reconnaissance-exploratory for the construction of 
geothermal electric stations in the Petropavlovsk-Kamchatskii region. 
Vakin, E.A.; Droznin, V.A.; Masurenkov, Yu.P.; Su: v, V.M.; 
Kraevoy, Yu.A. Oct 1978. Translated from pp 120-122 of Vsesoyuz- 
noye nauchno-teknicheskoye soveshchaniye. Ispol’zovaniye tepla 
zemli dlya proizvodstva elektroenergii, Moscow, 1975. 

From Conference on use of the earth’s heat for the produc- 
tion of electric power; Moscow, USSR (10 Dec 1975). 

In All-Union scientific and technical conference on use of the 
earth’s heat for the production of electric power (summaries of 
reports). 


18569 Invitation of the EC to tender for geothermal exploration. 
Technol.-Nachr. Manage.-Inf.; No. 243, 4-5(Jul 1978). (In German). 
The invitation to tender for financial aids in connection with 


projects for the utilization of alternative —— sources, the EC 


Commission has now extended also to the field of thermal 
exploitation (Official Journal C153/3 of June 29th, 1978). The EC 
makes available 40% of the actual costs, differentiated according to 
the exploration and the utilization phase, repayable under certain 
conditions. Applications for claiming the aids to be sent in by Sept. 
30th, 1978. The text of the tender is presented. 


LEGAL AND INSTITUTIONAL ASPECTS 
REFER ALSO TO CITATION(S) 18569 


18570 (PB—281023) Survey of environmental regulations apply- 
ing to geothermal exploration, development, and use. Final report. 
Beeland, G.V. (Wapora, Inc., Washington, DC (USA)). Feb 1978. 
Contract EPA-68-03-2371. 257p. NTIS PC A1l2/MF AOl. 

Federal, State, and local environmental laws and regulations 
that apply to geothermal energy development are summarized. Most 
attention is given to those regulations which deal with air pollution, 
water pollution, solid wastes and impact assessments. Analyses are 
made of the regulations with respect to resource definition, pollut- 
ants currently not controlled, duplicity and overlap in permit and 
impact assessment requirements, the lack of uniformity of regulations 
between states, and the probable future approaches to the regulatory 
problems. 


ECONOMIC AND FINANCIAL ASPECTS 
REFER ALSO TO CITATION(S) 18612, 18615, 18616 


18571 (CONF-751270—(Summ.), pp 12-14) Effectiveness of use 
of geothermal energy for producing electric power. Yeremin, I.Ya.; 
Kononenko, G.N.; Ponomarev, V.P.; Tsyrul’nikov, A.S.; Shcherban, 
A.N. Oct 1978. Translated from pp 23-25 of Vsesoyuznoye nauchno- 
teknicheskoye soveshchaniye. Ispol'zovaniye tepla zemli dlya proiz- 
vodstva elektroenergii, Moscow, 1975. 

From Conference on use of the earth’s heat for the produc- 
tion of electric power; Moscow, USSR (10 Dec 1975). 

In All-Union scientific and technical conference on use of the 
earth’s heat for the production of electric power (summaries of 
reports). 
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18572 (CONF-751270—(Summ.), pp 102-104) Economic aspects 
of exploitation of deposits of thermal waters in Kamchatka. Popov, 
V.N. (Kamchatka Commercial Administration, USSR). Oct 1978. 
Translated from pp 134-137 of Vsesoyuznoye nauchno-tekniches- 
koye soveshchaniye. Ispol’zovaniye tepla zemli dlya proizvodstva 
elektroenergii, Moscow, 1975 

From Conference on use of the earth’s heat for the produc- 
tion of electric power; Moscow, USSR (10 Dec 1975). 

In All-Union scientific and technical conference on use of the 
earth's heat for the production of electric power (summaries of 
reports). 


ENVIRONMENTAL ASPECTS AND WASTE 
DISPOSAL 


REFER ALSO TO CITATION(S) 18558 


18573 (UCRL—13913) Plan for the long term environmental 
assessment of geopressured resource development in the Louisiana 
Gulf Coast Region. Newchurch, E.J.; Bryan, C.F.; Harrison, D.P.; 
Muller, R.A.; Wilcox, R.E.; Bachman, A.L.; Newman, J.P.; Cun- 
ningham, K.J.; Hilding, R.K.; Rehage, J.A. (Louisiana State Univ., 
Baton Rouge (USA). Inst. for Environmental Studies). 15 Jul 1978. 
Contract W-7405-ENG-48. 319p. Dep. NTIS, PC Al4/MF AOl. 

Results of research to develop a plan for the long-term 
environmental assessment of geopressured/geothermal resource de- 
velopment in the Louisiana Gulf Coast region are reported. An 
overall view of the environmental issues facing decision-makers in 
the area of geopressured resource development is presented, along 
with a plan for monitoring potential environmental impacts. Separate 
assessments and plans are presented for geological effects, air and 
water quality, ecosystem quality, and socioeconomic and cultural 
considerations. (JGB) 


18574 Modeling subsidence due to geothermal fluid production. 
Lippmann, M.J.; Narasimhan, T.N.; Witherspoon, P.A. New York, 
NY; American Society of Civil Engineers (1977). 25p. $1.00. 

From ASCE fall convention and exhibit; San Francisco, CA 
(17 Oct 1977). 

Subsidence of a geothermal system due to fluid withdrawal 
may be modeled using a dual reservoir-overburden model, in which 
the reservoir is assumed to deform according to Terzaghi’s one- 
dimensional consolidation theory, while the overburden deforms due 
to arbitrary boundary loading in the form of displacements imposed 
at its interface with the reservoir. This paper is concerned only with 
the reservoir part of the dual reservoir-overburden model leading to 
the computation of the vertical displacements at the top of the 
reservoir. The governing equations and numerical model are pre- 
sented. Illustrative examples are given to demonstrate the capability 
of the program. (MHR) 


BY-PRODUCTS 
REFER ALSO TO CITATION(S) 18593, 18626 


18575 Fuel from magma. Cahn, R. W. (University of Sussex, 
England). Nature (London); 273: No. 5660, 268-268(25 May 1978). 

Present methods of geothermal energy conversion are rela- 
tively inefficient. Techniques which would allow storage and trans- 
port of the energy would be attractive. A proposal by personnel of 
Sandia Laboratories involves the partial reduction of water vapor by 
a basaltic magma, leading to the production of hydrogen gas. The 
process could be enhanced, albeit with great technological difficulty, 
by the addition of biomass to the system. 


GEOTHERMAL POWER PLANTS 


REFER ALSO TO CITATION(S) 18558, 18562, 18571, 18614, 
18615, 18616 


18576 (COO—4051-17) Minutes of the eighth meeting of the 
centers for the analysis of thermal-mechanical energy conversion con- 
cepts. Report No. CATMEC/10. DiPippo, R. (Brown Univ., Provi- 
dence, RI (USA). Div. of Engineering). Mar 1978. Contract EY-76- 
S-02-4051. 271p. (CONF-780252—). Dep. NTIS, PC A12/MF AOI. 

From 8. meeting on the analysis of thermal/mechanical 
energy conversion concepts; San Diego, CA, USA (21 Feb 1978). 

Highlights of the meeting were discussions on the problem of 
waste heat rejection including the effects of noncondensable gases in 
geothermal power plants, a review of the state of the art in binary 
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fluid geothermal power plants, and progress reports on the prepara- 
tion of chapters and sections of the “Sourcebook on the Production 
of Electricity from Geothermal Energy.” Appendices are included 
with information on: the dry cooling enhancement program; con- 
denser effects on Rankine cycle performance; waste heat rejection 
systems; effect on seasonal variations of ambient temperatures on the 
performance of low temperature power cycles; geothermal loop 
experimental facility fact sheet; Heber geothermal demonstration 
plant fact sheet; geothermal energy conversion systems using geo- 
fluids with high levels of noncondensable gases; analysis of East 
Mesa 16-29 well flow data; site-specific sub- and super-critical hybrid 

wer cycles; novel hybrid fossil-geothermal power plants; total 

iow comparative cost studies; and, fact sheets on the geothermal 
component test facility, Magmamax dual binary power plant, and 
Cerro Prieto geothermal field and power plant. (JGB) 


18577 (COO—4051-20) Geothermal power plants of the United 
States: a technical survey of existing and planned installations. Di- 
Pippo, R. (Brown Univ., Providence, RI (USA). Div. of Engineer- 
ing). Apr 1978. Contract EY-76-S-02-4051. 133p. Dep. NTIS, PC 
A07/MF AOl1. 

The development of geothermal energy as a source of electric 
power in the United States is reviewed. A thorough description is 
given of The Geysers geothermal power project in northern Califor- 
nia. The recent efforts to exploit the hot-water resources of the 
Mexicali-Imperial Rift Valley are described. Details are given con- 
cerning the geology of the several sites now being used and for those 
at which power plants will soon be built. Attention is paid to the 
technical particulars of all existing plants, including wells, gathering 
systems, energy conversion devices, materials, environmental im- 
pacts, economics and operating characteristics. Specifically, plants 
which either exist or are planned for the following locations are 
covered: The Geysers, CA; East Mesa, CA; Heber, CA; Roosevelt 
Hot Springs, UT; Valles Caldera, NM; Salton Sea, CA; Westmor- 
land, CA; Brawley, CA; Desert Peak, NV; and Raft River, ID. The 
= of installed geothermal electric generating capacity is traced 
rom the beginning in 1960 and is projected to 1984. 


18578 (CONF-751270—(Summ.), pp 18-20) Problems in the use 
of steam hydrothermae for producing electric power. Dobachev, V.S.; 
Myslin, G.A. Oct 1978. Translated from pp 29-32 of Vsesoyuznoye 
nauchno-teknicheskoye soveshchaniye. Ispol'zovaniye tepla zemli 
dlya proizvodstva elektroenergii, Moscow, 1975. 

From Conference on use of the earth’s heat for the produc- 
tion of electric power; Moscow, USSR (10 Dec 1975). 

In All-Union scientific and technical conference on use of the 
earth’s heat for the production of electric power (summaries of 
reports). 


18579 MHI's recent achievements in the field of geothermal 
power generation. Aikawa, K.; Fukuda, M.; Tahara, M. Mitsubishi 
Jushi Giho; 15: No. 2, 79-95(1978). (In Japanese). 

Mitsubishi Heavy Industries (MHI) completed a 50 MW 
double-flash power plant at Hatchobaru in June 1977. Four single- 
flash plants, at Otake, Onuma, and Ahuachapan have been construct- 
ed using MHI technology. The Hatchobaru plant is designed for 
efficiency and economy with advanced features such as two-phase 
fluid transmission, double flashing, and concrete condensers. In 
addition, MHI has currently under construction six double-flash 
units (two 30 MW units at Krafla, Iceland, and four 55 MW units at 
Makiling Banahaw, also known as Los Banos, Philippines). Hot 
water power plants are a popular mode of construction throughout 
the world, particularly the double-flash type. MHI has produced 
three sizes of portable geothermal generators; a 3MW unit installed 
on Leyte, Philippines, supplies electrical power to a city isolated 
from the national power grid. Under the auspices of the Agency of 
Industrial Science and Technology, MHI has completed a 1.0 MW 
binary-cycle pilot plant at Otake. Construction was completed by 
the end of 1977 and testing is underway. The design of MHI 
geothermal power-plants is covered thoroughly, and numerous sche- 
matics and engineering cross-sections are provided. 


DESIGN AND OPERATION 


18580 (COO—4051-16) Geothermal power plants of Japan: a 
technical survey of existing and planned installations. Report No. 
CATMEC/9. DiPippo, R. (Brown Univ., Providence, RI (USA). 
Div. of Engineering). Mar 1978. Contract EY-76-S-02-4051. 93p. 
Dep. NTIS, PC A0S/MF AOI. 

The technical features of the existing and planned geothermal 
power plants in Japan are surveyed. A description is given of the 
Geothermal Energy Research and Development Co., Lid. (GERD) 
which has capabilities in all areas of geothermal power development, 
from exploratory geological activities through construction and op- 
eration of the plants. The survey includes reports on four types of 
plants: natural, dry steam; separated steam or ‘single flash;’’ separat- 
ed steam/flash or “double flash;” and binary fluid. For each geother- 
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mal power plant, the following are included or discussed: explora- 
tion and geology of the site; wells and gathering system; turbine- 
generator; condenser, P extractor and cooling tower; economic 
data; environmental effects; and plant operations. Many tables and 
figures are included, and a summary is given of the geothermal 
resource utilization efficiency for each operating plant. Promising 
areas of new development are listed with estimates of potential 
capacity. 


18581 (CONF-751270—(Summ.), pp 15-17) Experience in oper- 
ation of the Pauzhetskaya geothermal electric station. Bulochnikov, 
L.F.; Voronovitskii, V.Ya.; Tutarov, K.P. (Kamchatka Energy Ad- 
ministration, USSR). Oct 1978. Translated from pp 26-28 of Vse- 
soyuznoye nauchno-teknicheskoye soveshchaniye. Ispol’zovaniye 
tepla zemli dlya proizvodstva elektroenergii, Moscow, 1975. 

From Conference on use of the earth’s heat for the produc- 
tion of electric power; Moscow, USSR (10 Dec 1975). 

In All-Union scientific and technical conference on use of the 
earth's heat for the production of electric power (summaries of 
reports). 


18582 Visit to Hatchobaru geothermal power plant. Araki, T. 
(Geothermal Technology Development Company, Ltd., Japan). 
Chinetsu Gijutsu; 2: No. 4, 43-53(1977). (In Japanese). 

Thus far, steam wells No. 1-8 have been completed at the 
Hatchobaru geothermal field. Drilling has been underway since 
1967. The wells range in depth from 739 to 1450 m. The Hatchobaru 
reservoir is of the high temperature/high pressure type, and it is 
located at a depth of about 1000 m (in contrast to the reservoir at 
Otake which is at 300-500 m depth). Several more production and 
reinjection wells are being drilled, with the object of increasing the 
output to 50 MW. Technology developed at Otake is being adopted 
at the Hatchobaru plant, including double-flash turbines and a tur- 
bine-pedestal-integrated condenser. The double-flash cycle allows 
15-20% greater electrical output from a turbine of equal size, as 
compared to a single-flash cycle. Two-phase fluid transmission will 
be used, and the turbine will operate at 4 kg/cm? pressure. 


POWER PLANT SYSTEMS AND COMPONENTS 


18583 (LBL—7087) Floating dry cooling: a competitive alterna- 
tive to evaporative cooling in a binary cycle geothermai power plant. 
Pines, H.S.; Green, M.A.; Pope, W.L.; Doyle, P.A. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Jul 1978. Con- 
tract W-7405-ENG-48. 8p. (CONF-781202—22). Dep. NTIS, PC 
A02/MF AOl1. 

From ASME meeting; San Francisco, CA, USA (10 Dec 
1978). 

The application of the floating cooling concept to non-evapo- 
rative and evaporative atmospheric heat rejection systems was stud- 
ied as a method of improving the performance of geothermal power- 
plants operating upon medium temperature hydrothermal resources. 
The LBL thermodynamic process computer code GEOTHM is used 
in the case study of a 50 MWe isobutane binary cycle power plant at 
Heber, California. It is shown that operating a fixed capacity plant in 
the floating cooling mode can generate significantly more electrical 
energy at a higher thermodynamic efficiency and reduced but bar 
cost for approximately the same capital investment. Floating cooling 
is shown to benefit a plant which is dry cooled to an even greater 
extent than the same plant operating with an evaporative heat 
rejection system. Results of the Heber case study indicate that a dry 
floating cooling geothermal binary cycle plant can produce energy 
at a bus bar cost which is competitive with the cost of energy 
associated with evaporatively cooled systems. 


18584 (ORNL/TM—6533) Waste heat rejection from geother- 
mal power stations. Robertson, R.C. (Oak Ridge National Lab., TN 
(USA)). Dec 1978. Contract W-7405-ENG-26. 159p. Dep. NTIS, PC 
A08/MF AOl1. 

This study of waste heat rejection from geothermal power 
stations is concerned only with the heat rejected from the power 
cycle. The heat contained in reinjected or otherwise discharged 
geothermal fluids is not included with the waste heat considered 
here. The heat contained in the underflow from the flashtanks in 
such systems is not considered as part of the heat rejected from the 
power cycle. By following this definition of the waste heat to be 
rejected, various methods of waste heat dissipation are discussed 
without regard for the particular arrangement to obtain heat from 
the geothermal source. Recent conceptual design studies made for 
50-MW(e) geothermal power stations at Heber and Niland, Califor- 
nia, are of particular interst. The former uses a flashed-steam system 
and the latter a binary cycle that uses isopentane. In last-quarter 1976 
dollars, the total estimated capital costs were about $750/kW and 
production costs about 50 mills/kWhr. If wet/dry towers were used 
to conserve 50% of the water evaporation at Heber, production 
costs would be about 65 mills/kWhr. 
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18585 (TREE—1295) Semiannual progress report for the Idaho 
Geothermal Program, April 1—September 30, 1978. Blake, G.L. (ed.). 
(Idaho National Engineering Lab., Idaho Falls (USA)). Nov 1978. 
Contract EY-76-C-07-1570. 99p. Dep. NTIS, PC A0S/MF A01 

Research and development performed by the Idaho Geother- 
mal Program between April 1 and September 30, 1978 are discussed. 
Well drilling and facility construction at the Raft River geothermal 
site are described. Efforts to understand the geothermal reservoir are 
explained, and attempts to predict the wells’ potential are summa- 
rized. Investigations into the direct uses of geothermal water, such as 
for industrial drying, fish farming, and crop irrigation, are reported. 
The operation of the facility's first electrical generator is described. 
Construction of the first 5-megawatt power plant is recounted. The 
design effort for the second pilot power plant is also described. 
University of Utah work with direct-contact heat exchangers is 
outlined. Special environmental studies of injection tests, ferruginous 
hawks, and dental fluorisis are summarized. The regional planning 
effort for accelerated commercialization is described. Demonstration 
projects in Oregon, Utah, and South Dakota are noted. A biblio- 
graphical appendix lists each internal and external report the Idaho 
Geothermal Program has published since its beginning in 1973. 


18586 (UCRL—80750) considerations for a two-phase 
turbine. Comfort, W.J. III; Beadle, C.W. (California Univ. Liver- 
more (USA). Lawrence Livermore Lab.). 25 May 1978. Contract W- 
7405-ENG-48. 14p. (CONF-781202—10). Dep. NTIS, PC A02/MF 
AOl. 

From ASME meeting; San Francisco, CA, USA (10 Dec 
1978). 

A two-phase turbine, using a low-quality steam-water mixture 
as a working fluid, was designed, built, and tested in the laboratory. 
Two-phase fluids are found naturally in most geothermal fields 
throughout the world and can also be used in the conversion of 
waste heat from industrial sources. The thermodynamic and fluid- 
dynamic properties of such fluid mixtures are reviewed, with specific 
reference to the selection and design of an appropriate expander. 
Various types of practically realizable expanders are considered, and 
the choice of a single-stage, axial-flow, impulse turbine is explained. 
Also the basic design parameters, including sizing and blade and 
nozzle geometry, are described. 


18587 (CONF-751270—(Summ.), , Pe 2-3) Use of a 
ture heat carriers in geoen ring and for use of 
resources at industrial enterprises. Kutateladze, S.S.; Moskvicheve, 
V.N.; Petin, Yu.M. Oct 1978. Translated from pp 10-13 of Vsesoyuz- 
noye nauchno-teknicheskoye soveshchaniye. Ispol’zovaniye tepla 
zemli dlya proizvodstva elektroenergii, Moscow, 1975. 

From Conference on use of the earth’s heat for the produc- 
tion of electric power; Moscow, USSR (10 Dec 1975). 

In All-Union scientific and technical conference on use of the 
earth’s heat for the production of electric power (summaries of 
reports). 


18588 (CONF-751270—(Summ.), pp 43-45) Thermotechnical ef- 
ficiency of use of geothermal waters for energy purposes. Kozlov, 
B.K.; Saratovkina, L.G. Oct 1978. Translated from pp 61-63 of 
Vsesoyuznoye nauchno-teknicheskoye soveshchaniye. 
Ispol'zovaniye tepla zemli dlya proizvodstva elektroenergii, 
Moscow, 1975. 

From Conference on use of the earth’s heat for the produc- 
tion of electric power; Moscow, USSR (10 Dec 1975). 

In All-Union scientific and technical conference on use of the 
earth's heat for the production of electric power (summaries of 
reports). 


18589 (CONF-751270—(Summ.), 
cycles of geothermal power plants and 
sources. Kozlov, V.B.; Kozlov, B.K. Oct 1978. Translated from pp 
64-67 of Vsesoyuznoye nauchno-teknicheskoye soveshchaniye. 
Ispol’zovaniye tepla zemli dlya proizvodstva elektroenergii, 
Moscow, 1975. 

From Conference on use of the earth’s heat for the produc- 
tion of electric power; Moscow, USSR (10 Dec 1975). 

In All-Union scientific and technical conference on use of the 
earth's heat for the production of electric power (summaries of 
reports). 


18590 (CONF-751270—(Summ.), pp 49) Technical and econom- 
ic prerequisites for use of the earth's heat for the production of electric 
power in cycles with regeneration. Pariyskii, Yu.M. (Leningrad 
Mining Inst., USSR); Timofeevskii, L.S.; Dzino, A.A.; aoa 
E.I.; Petin, Yu.M. Oct 1978. Translated from p 68-69 of 

noye nauchno-teknicheskoye soveshchaniye. Tspot _— tepla 
zemli diya proizvodstva elektroenergii, Moscow, 1975. 
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From Conference on use of the earth’s heat for the produc- 
tion of electric power; Moscow, USSR (10 Dec 1975). 

In All-Union scientific and technical conference on use of the 
earth's heat for the production of electric power (summaries of 
reports). 


18591 (CONF-751270—(Summ.), pp 60-62) Possibilities of elec- 
tric energy use of low-potential geothermal waters. Akhmedov, 
M.Sh.L.; Azizkhanov, A.L.; Dzhamalov, S.A.; Sultanov, Yu.I. Oct 
1978. Translated from pp 82-84 of Vsesoyuznoye nauchno-tekniches- 
koye soveshchaniye. Ispol’zovaniye tepla zemli dlya proizvodstva 
elektroenergii, Moscow, 1975. 

From Conference on use of the earth’s heat for the produc- 
tion of electric power; Moscow, USSR (10 Dec 1975). 

In All-Union scientific and technical conference on use of the 
earth's heat for the production of electric power (summaries of 
reports). 


18592 Multiple well dual fluid geothermal power cycle. Ander- 
son, J.H. US Patent 4,102,133. 25 Jul 1978. Filed date 21 Apr 1977. 
14p. 

Heat energy from hot geothermal fluids supplied by different 
temperature wells is transferred by heat exchange into a power fluid 
cycle, preferably of the dual fluid type, at different points in the 
cycle, which both enables an increase in peak cycle temperature to 
be achieved and allows more heat energy to be transferred into 
lower temperature points in the cycle. The result is an increase in the 
amount of power which can be developed per unit of geothermal 
fluid supplied. 


18593 Geothermal actuated method of producing fresh water and 
electric power. Edmondson, J.M.; Smoot, M.H. US Patent 4,091,623. 
30 May 1978. Filed date 14 Oct 1976. 8p. 

A description is given of a method and apparatus designed to 
provide fresh potable water and electric power from a source of 
natural brine by the use of energy derived from a geothermal source 
of pressurized fluid that is of a temperature of greater than 212°F. 
The fluid may contain numerous minerals and extraneous material 
entrained and/or dissolved in it. In addition, the invention encom- 
passes a method of providing a clean source of heat for energy 
conversion from a geothermal source together with an apparatus for 
carrying out the method. 


18594 Process and system for recovery of energy from geother- 
mal brines and other water containing sources by direct contact with a 
working fluid below the critical pressure. Woinsky, S.G. (to Occident- 
al Petroleum Corp.). US Patent 4,089,175. 16 May 1978. Filed date 
23 Jun 1975. 18p. 

A process and system for recovery of energy from geother- 
mal brines and other water-containing or hot water sources are 
described. Direct contact heat exchange is effected between the 
brine or hot water, and a working fluid, e.g., n-butane, in a heat 
transfer column. The heat transfer column is operated in the subcriti- 
cal pressure region of the working fluid, close to or approaching the 
apex of the saturated vapor curve for such a working fluid on the 
Mollier enthalpy-entropy diagram for such a fluid. The heated 
working fluid exiting the top of the heat transfer column is expanded 
through an expander to produce work. The discharge from the 
expander is cooled to condense working fluid which is separated in 
an accumulator, from condensed water vapor present in the working 
fluid, and the condensed working fluid is pressurized and fed back to 
the heat transfer column. Cooled brine or water from the bottom of 
the heat transfer column and water from the accumulator are fed to 
a flashing device such as a flash drum operated at a pressure less 
than that in the accumulator. The working fluid flashed off is 
compressed and returned to the cooler at the expander discharge, for 
condensation and recovery. Uncondensible gases plus working fluid 
losses are vented from the accumulator. Cold brine or water is 
discharged from the flashing means such as the flash drum, and any 
scale formed in the heat transfer column is discharged from the 
bottom thereof. ' 


18595 Small-scale turbine unit for geothermal power plant. Chin- 
etsu Gijutsu; 2: No. 4, 54(1977). (In Japanese). 

Small-scale turbogenerators have been developed as power 
sources for construction sites, power supplies for remote installa- 
tions, and emergency back-up supplies. They consist of turbines of 
the backpressure type for 1-5 MW output, or of the condensation 
type for outputs of 5-10 MW. The units include a generator, direct- 
coupled oil pump, vapor-powered auxiliary oil pump, governor, 
steam adjust and stop valves, and pedestal-integrated oil tanks. The 
weight and dimensions of the units facilitate their transport and 
installation. The turbines have a radial-flow primary stage and an 
axial-flow secondary stage. The outer perimeters of the radial blades 
are not equipped with guide blades, but are designed so as to create a 
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reinforced vortex which centrifugally separates silica, salt, and other 
scale components. 


GEOTHERMAL ENGINEERING 
REFER ALSO TO CITATION(S) 18558, 18585 


DRILLING TECHNOLOGY AND WELL HARDWARE 
REFER ALSO TO CITATION(S) 17914, 18567 


18596 (CONF-751270—(Summ.), pp 57-59) Intensification of 
heat removal from deposits of geothermal waters. Sultanov, Yu.1.; 
Mollaeva, N.S. Oct 1978. Translated from pp 79-81 of Vsesoyuznoye 
nauchno-teknicheskoye soveshchaniye. Ispol’zovaniye tepla zemli 
dlya proizvodstva elektroenergii, Moscow, 1975. 

From Conference on use of the earth’s heat for the produc- 
tion of electric power; Moscow, USSR (10 Dec 1975). 

In All-Union scientific and technical conference on use of the 
earth's heat for the production of electric power (summaries of 
reports). 


18597 (CONF-751270—(Summ.), pp 65-67) Prospects for the 
use of highly mineralized thermal waters in heat supply. Sultanov, 
Yu.L.; are P.N.; Azizkhanov, A.L. Oct 1978. Translated from pp 
89-91 of Vsesoyuznoye nauchno-teknicheskoye soveshchaniye. 
Ispol’zovaniye tepla zemli dlya_ proizvodstva  elektroenergii, 
Moscow, 1975 

From Conference on use of the earth’s heat for the produc- 
tion of electric power; Moscow, USSR (10 Dec 1975). 

In All-Union scientific and technical conference on use of the 
earth's heat for the production of electric power (summaries of 
reports). 


18598 (CONF-751270—(Summ.), pp 77-78) Influence of high 
pressures and temperatures on the state of rocks during the drilling of 
boreholes. Ismaylov, Sh.I.; Orman, L.M.; Seid-Rza, M.K.; Fataliev, 
M.D. Oct 1978. Translated from pp 105-106 of Vsesoyuznoye 
nauchno-teknicheskoye soveshchaniye. Ispol’zovaniye tepla zemli 
dlya proizvodstva elektroenergii, Moscow, 1975. 

From Conference on use of the earth’s heat for the produc- 
tion of electric power; Moscow, USSR (10 Dec 1975). 

In All-Union scientific and technical conference on use of the 
earth’s heat for the production of electric power (summaries of 
reports). 


18599 (CONF-751270—(Summ.), pp 79-81) Some problems in 
the technology of drilling of a superdeep borehole in the Saatly area. 
Ibragimov, D.G.; Kasum-Zade, D.S.; Dzhalilov, N.M.; Vasil’ev, 
A.G.; Ibragimov, O.N.; Sadykhzade, N.S. Oct 1978. Translated from 
pp 107-109 of Vsesoyuznoye nauchno-teknicheskoye soveshchaniye. 
Ispol’zovaniye tepla zemli dlya proizvodstva_ elektroenergii, 
Moscow, 1975. 

From Conference on use of the earth’s heat for the produc- 
tion of electric power; Moscow, USSR (10 Dec 1975). 

In All-Union scientific and technical conference on use of the 
earth's heat for the production of electric power (summaries of 
reports). 


18600 (CONF-751270—(Summ.), pp 84-86) Allowance for the 
influence of high temperatures in selecting equipment and drilling 
regimes for deep and geothermal boreholes. Chernyak, V.P. Oct 1978. 
Translated from pp 113-115 of Vsesoyuznoye nauchno-tekniches- 
koye soveshchaniye. Ispol’zovaniye tepla zemli dlya proizvodstva 
elektroenergii, Moscow, 1975. 

From Conference on use of the earth’s heat for the produc- 
tion of electric power; Moscow, USSR (10 Dec 1975). 

In All-Union scientific and technical conference on use of the 
earth's heat for the production of electric power (summaries of 
reports). 


18601 (CONF-751270—(Summ.), pp 87-88) Aspects of methods 
and equipment used in the drilling of boreholes in the development of 
geothermal resources. Pariyskii, Yu.M. (Leningrad Mining Inst., 
USSR). Oct 1978. Translated from pp 116-118 of Vsesoyuznoye 
nauchno-teknicheskoye soveshchaniye. Ispol’zovaniye tepla zemli 
dlya proizvodstva elektroenergii, Moscow, 1975. 

From Conference on use of the earth’s heat for the produc- 
tion of electric power; Moscow, USSR (10 Dec 1975). 
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In All-Union scientific and technical conference on use of the 
earth’s heat for the production of electric power (summaries of 
reports). 


18602 High temperature geothermal energy system. McCabe, 
B.C.; Zajac, E. (to Magma Energy, Inc.). US Patent 4,112,745. 12 
Sep 1978. Filed date 7 Jun 1977. 32p. 

Method and apparatus is disclosed for controlling a well 
providing access to an underground source of high temperature 
geothermal brine against flashing as the hot brine is delivered 
upwardly through the well to surface power apparatus for use of 
heat from the brine in-the generation of electrical power, thereby 
eliminating plugging of the well by precipitated mineral deposits as 
well as other problems which have heretofore caused most geother- 
mal resources of this character to be beset with operational prob- 
lems. A pump down in the well pressurizes the hot output liquid that 
is delivered to the surface generating equipment against flashing. 
The pump has a novel long tailpipe which extends deep into the 
well. Liquid that is substantially cooler than the high temperature 
brine, and which may be output liquid from the power apparatus or 
may be provided from another cooler geothermal source is injected 
into the well from the surface to form a continuously downflowing 
column about the outside of the pump and tailpipe assembly, and the 
tailpipe is sufficiently long so that the weight of the column of 
injected liquid applies sufficient pressure against the high tempera- 
ture brine proximate the lower end of the tailpipe to prevent flashing 
of the brine. The cooler injection liquid is mixed with the high 
temperature brine proximate the tailpipe to produce hot output 
liquid of intermediate temperature, enabling the pump to operate at a 
low enough temperature, and under a low enough pressure head, to 
come within the capability of present pump technology and to 
minimize the pumping power and length of the pumping string 
required. The invention also includes a novel concrete ditch reinjec- 
tion conduit for precipitating out minerals from highly concentrated 
brine that may be used for generating power. 


18603 Excavation of well 0-3Rb in the Onuma Geothermal area. 
Yora, M.(Mitsubishi Metal Corp.); Kubota, Y.; Matsuo, K.; Naka- 
mura, S. Sekiyu Gijutsu Kyokaishi; 41: No. 5, 13-19(1976). (In Japa- 
nese). 

Problems encountered during the drilling of well 0-3Rb in the 
Onuma geothermal area are described. Initially, the well was drilled 
to 1260 m, but production was not continuous. Six months later, 
after repairing the casing, 6 t/h of steam was produced. Four years 
later, a successful production well was created by extending the 
depth to 1527 m by sidetracking into an older well. The rocks and 
gravel in the soft soil of the area interfered with the insertion of the 
casing. This could be avoided by enlarging the pit mouth or by 
making a corrective dredge. Hammer drills may be used to remove 
hard rock obstructions. Problems arose from the loss of drilling mud. 
A permanent solution to this problem is the insertion of casing or 
cementing; the use of bentonite is a temporary solution. Eight figures 
are included. 


FLUID TRANSMISSION 


18604 Thermosyphon models for downhole heat exchanger appli- 
cations in shallow geothermal systems. Kreitlow, D.B.; Reistad, 
G.M.; Miles, C.R.; Culver, G.G. (Graduate student. Student Mem. 
ASME.). J. Heat Transfer; 100: No. 4, 713-719(Nov 1978). 

The analysis of downhole heat exchangers used to extract 
energy from relatively shallow geothermal wells lead to the consid- 
eration of several interesting problems of buoyancy-driven heat 
transfer in enclosures. This paper considers thermosyphoning 
through and around the wellbore casing which is perforated at two 
or more depths. Analytical models are developed for thermosyphon- 
ing in the cased well both with and without a heat exchanger 
installed. Theoretical results are compared with experimental values. 
These comparisons show that the observed energy extraction rates 
and flow rates through the well casing are possible with thermosy- 
phoning as the only circulation mmechanism within the well bore. 
The model with a heat exchanger installed is parametrically evaluat- 
ed to illustrate the sensitivity of the model to estimated parameters 
and the effect of changes in design variables or constraints. 


CORROSION, SCALING, AND MATERIALS DEVELOPMENT 
REFER ALSO TO CITATION(S) 18638 


18605 (UCRL—80755) Evaluation of materials exposed to high- 
velocity, high-salinity, highly mineralized geothermal brine. Goldberg, 
A.; Kershaw, R.P. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 20 Aug 1978. Contract W-7405-ENG-48. 55p. 
(CONF-780732—4). Dep. NTIS, PC A04/MF AOI. 

From Metallographic Society Technical conference; Montre- 
al, Canada (16 Jul 1978). 
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Using surface traces, scanning electron microscopy, and light 
microscopy, Ti-, Co-, Ni-, and Fe-base alloys were evaluated for 
erosion and stress corrosion cracking (SCC) after exposure at about 
104°C to the nozzle exhaust from acidified geothermal brine. Exam- 
ples of erosion, SCC, and corrosion are shown. Results are evaluated 
in terms of synergism between erosion, corrosion, and stress. Repas- 
sivation kinetics might play a key role in the formation and growth 
of erosion cavities. Of the materials tested, the Ti-base alloys ap 
to have the best combination of resistance to SCC and erosion/ 
corrosion in high-salinity, highly mineralized, acidified, two-phase 
nozzle exhaust. 


18606 (CONF-751270—(Summ.), pp 68-69) Physical methods 
for the representation of mineral deposits in geothermal heat supply 
systems. Abdulaev, A.N.; Akhmedov, M.Sh.D.; Muduev, M.M. Oct 
1978. Translated from pp 92-93 of Vsesoyuznoye nauchno-tekniches- 
koye soveshchaniye. Ispol'zovaniye tepla zemli dlya proizvodstva 
elektroenergii, Moscow, 1975. 

From Conference on use of the earth’s heat for the produc- 
tion of electric power; Moscow, USSR (10 Dec 1975). 

In All-Union scientific and technical conference on use of the 
earth's heat for the production of electric power (summaries of 
reports). 


18607 (CONF-751270—(Summ.), pp 70-72) Hydrogeological ob- 
servations of corrosion and mineral deposition processes in geothermal 
boreholes. Kalinina, N.A.; Khel’kvist, V.G. Oct 1978. Translated 
from pp 94-97 of Vsesoyuznoye nauchno-teknicheskoye soveshchan- 
iye. Ispol’zovaniye tepla zemli dlya proizvodstva elektroenergii, 
Moscow, 1975. 

From Conference on use of the earth’s heat for the produc- 
tion of electric power; Moscow, USSR (10 Dec 1975). 

In All-Union scientific and technical conference on use of the 
earth’s heat for the production of electric power (summaries of 
reports). 


18608 (CONF-751270—(Summ.), pp 73-74) New corrosion-resis- 
tant steels and metallic coatings for equipment at geothermal electric 
power stations. Mandzhgaladze, S.N.; Tavadze, F.N.; Khuntsariya, 
E.M. Oct 1978. Translated from pp 98-100 of Vsesoyuznoye 
nauchno-teknicheskoye soveshchaniye. Ispol'zovaniye tepla zemli 
dlya proizvodstva elektroenergii, Moscow, 1975. 

From Conference on use of the earth’s heat for the produc- 
tion of electric power; Moscow, USSR (10 Dec 1975). 

In All-Union scientific and technical conference on use of the 
earth’s heat for the production of electric power (summaries of 
reports). 


18609 (CONF-751270—(Summ.), pp 75-76) Metal corrosion and 
the formation of calcium deposits in the cycle of a geothermal electric 
station. Vardigoreli, O.S.; Kadagidze, Z.K.; Nanitashvili, G.V.; Khe- 
chinashvili, Eh.P.; Tskhvirashvili, D.G. Oct 1978. Translated from 
pp 101-103 of Vsesoyuznoye nauchno-teknicheskoye soveshchaniye. 
Ispol’zovaniye tepla zemli dlya_ proizvodstva elektroenergii, 
Moscow, 1975. 

From Conference on use of the earth’s heat for the produc- 
tion of electric power; Moscow, USSR (10 Dec 1975). 

In All-Union scientific and technical conference on use of the 
earth’s heat for the production of electric power (summaries of 
reports). 


18610 Corrosion resistance of tubing and casing materials for 
geothermal wells. Nagano, H. Sumitomo Kinzoku; 30: No. 3, 39-51(Jul 
1978). (In Japanese). 

Field corrosion testing was performed at Onikobe geothermal 
field (Miyagi Prefecture) in order to determine which alloys provide 
the best resistance to the severely corrosive environment of an acidic 
geothermal well. The specimens were exposed at a temperature of 
120°C to water of pH = 3.3 with a flow rate of (max) 225 m/s. 
Alloys of 3Cr-0.2Mo, 13Cr-2Mo, and 17Cr-1Mo were severely 
eroded and corroded by the high-velocity, acidic, two-phase flow, as 
were surface treated steels, mortar lined, and chromized and alumi- 
nized steels. Superior corrosion resistance was demonstrated by 
stainless steels with compositions of 25Cr-25Ni-3Mo, 316(Cu), 316, 
30Cr-2Mo, and 25Cr-6Ni-3Mo. The 25Cr-25Ni-3Mo alloy had a 
corrosion rate of less than 0.5 mm/y, and showed no evidence of 
stress-corrosion cracking. 


18611 Method for recovering amorphous silica from geothermal 
solutions. Hill, J.H.; Fulk, M.M. (to Dept. of Energy). US Patent 
Application 850,335. 10 Nov 1977. 10p. 

A hot geothermal solution containing dissolved silica is 
cooled to precipitate amorphous silica, and the precipitated amor- 
phous silica is recovered. In particular, a hot geothermal solution 
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containing dissolved silica and other minerals is cooled to precipitate 
total solids, the solids are separated from the solution, and amor- 

hous silica is recovered from the solids by treatment with an acid or 
Goes The geothermal source may be a spent geothermal solution 
from a geothermal power plant. 


GEOTHERMAL RESERVOIR AND WELL PERFORMANCE 
REFER ALSO TO CITATION(S) 18596 


18612 (UCB/SERL—78-5) Geothermal reservoir management. 
Scherer, C.R.; Golabi, K. (California Univ., Berkeley (USA). Sani- 
tary a, Research Lab.). Feb 1978. Contract EY-76-S-03- 
0034. 203p. Dep. NTIS, PC A10/MF AO1. 

The optimal management of a hot water geothermal reservoir 
was considered. The physical system investigated includes a three- 
dimensional aquifer from which hot water is pumped and circulated 
through a heat exchanger. Heat removed from the geothermal fluid 
is transferred to a building complex or other facility for space 
heating. After passing through the heat exchanger, the (now cooled) 
geothermal fluid is reinjected into the aquifer. This cools the reser- 
voir at a rate predicted by an expression relating pumping rate, time, 
and production hole temperature. The economic model proposed in 
the study maximizes discounted value of energy transferred across 
the heat exchanger minus the discounted cost of wells, equipment, 
and pumping energy. The real value of energy is assumed to increase 
at r percent per year. A major decision variable is the production or 
pumping rate (which is constant over the project life). Other deci- 
sion variables in this optimization are —- timing, reinjection 
temperature, and the economic life of the reservoir at the selected 
pumping rate. Results show that waiting time to production and 
production life increases as r increases and decreases as the discount 
rate increases. Production rate decreases as r increases and increases 
as the discount rate increases. The optimal injection temperature is 
very close to the temperature of the steam produced on the other 
side of the heat exchanger, and is virtually independent of r and the 
discount rate. Sensitivity of the decision variables to geohydrological 
parameters was also investigated. Initial aquifer temperature and 
permeability have a major influence on these variables, although 
aquifer porosity is of less importance. A penalty was considered for 
production delay after the lease is granted. 


18613 (CONF-751270—(Summ.), pp 54-56) Classification and 
evaluation of methods for the intensification of development of natural 
heat carriers. II'kovskii, K.B.; Kondachkov, Yu.M.; Shpak, A.A. Oct 
1978. Translated from pp 75-78 of Vsesoyuznoye nauchno-tekniches- 
koye soveshchaniye. Ispol'zovaniye tepla zemli dlya proizvodstva 
elektroenergii, Mosocw, 1975. 

From Conference on use of the earth’s heat for the produc- 
tion of electric power; Moscow, USSR (10 Dec 1975). 

In All-Union scientific and technical conference on use of the 
earth's heat for the production of electric power (summaries of 
reports). 


RESERVOIR STIMULATION AND EXTRACTION 
TECHNOLOGY 


REFER ALSO TO CITATION(S) 18571, 18601 


18614 (CONF-751270—(Summ.), pp 4-5) Prospects for local 
thermoelectric supply of industrial plants in the Far North on the basis 
of use of the earth's heat. Timofeevskii, L.S.; Boguslavskii, E.1.; 
Dzino, A.A.; Shustrova, A.G. (Leningrad Mining Inst., USSR). Oct 
1978. Translated from pp 14-16 of Vsesoyuznoye nauchno-tekniches- 
koye soveshchaniye. Ispol’zovaniye tepla zemli dlya proizvodstva 
elektroenergii, Moscow, 1975. 

From Conference on use of the earth’s heat for the produc- 
tion of electric power; Moscow, USSR (10 Dec 1975). 

In All-Union scientific and technical conference on use of the 
earth’s heat for the production of electric power (summaries of 
reports). 


18615 (CONF-751270—(Summ.), pp 6-8) Preliminary technical 
and economic evaluation of construction of a geothermal thermoelec- 
tric station in the region of a volcanic focus. Dyad’kin, Yu.D.; 
Boguslavshii, E.I.; Timofeevskii, L.S.; Dzino, A.A.; Tarabarinova, 
T.A. Oct 1978. Translated from pp 17-19 of Vsesoyuznoye nauchno- 
teknicheskoye soveshchaniye. Ispol’zovaniye tepla zemli dlya proiz- 
vodstva elektroenergii, Moscow, 1975. 

From Conference on use of the earth’s heat for the produc- 
tion of electric power; Moscow, USSR (10 Dec 1975). 

In All-Union scientific and technical conference on use of the 
earth’s heat for the production of electric power (summaries of 
reports). 
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18616 (CONF-751270—(Summ.), pp 9-11) Technical-economic 
evaluation of the use of heat of dry rocks for the autonomous energy 
supply of mining enterprises in the Far North. Boguslavskii, E.I.; 
Gerasimenko, G.N.; Shustrova, A.G.; Tarabarinova, T.A. Oct 1978. 
Translated from pp 20-22 of Vsesoyuznoye nauchno-teknicheskoye 
soveshchaniye. Ispol'zovaniye tepla zemli dlya proizvodstva elek- 
troenergii, Moscow, 1975. 

From Conference on use of the earth’s heat for the produc- 
tion of electric power; Moscow, USSR (10 Dec 1975). 

In All-Union scientific and technical conference on use of the 
earth’s heat for the production of electric power (summaries of 
reports). 


18617 (CONF-751270—(Summ.), pp 21-23) Methods for thermal 
computation of underground heat boilers in systems for the extraction 
of petrogeothermal resources of heat from “dry” rocks. Pariyshii, 
Yu.M. (Leningrad Mining Inst., USSR). Oct 1978. Translated from 
pp 34-36 of Vsesoyuznoye nauchno-teknicheskoye soveshchaniye. 
Ispol'zovaniye tepla zemli dlya proizvodstva_ elektroenergii, 
Moscow, 1975. 

From Conference on use of the earth’s heat for the produc- 
tion of electric power; Moscow, USSR (10 Dec 1975). 

In All-Union scientific and technical conference on use of the 
earth’s heat for the production of electric power (summaries of 
reports). 


18618 (CONF-751270—(Summ.), pp 24-26) Energy method for 
evaluating the density of fissuring and permeability of an underground 
heat boiler in the effective zone of an unvented explosion. Padukov, 
V.A.; Pariyskii, Yu.M. (Leningrad Mining Inst., USSR). Oct 1978. 
Translated from pp 37-39 of Vsesoyuznoye nauchno-teknicheskoye 
soveshchaniye. Ispol'zovaniye tepla zemli dlya proizvodstva elek- 
troenergii, Moscow, 1975. 

From Conference on use of the earth’s heat for the produc- 
tion of electric power; Moscow, USSR (10 Dec 1975). 

In All-Union scientific and technical conference on use of the 
earth’s heat for the production of electric power (summaries of 
reports). 


18619 (CONF-751270—(Summ.), pp 27-28) Geophysical meth- 
ods for monitoring the parameters of underground heat boilers. 
Dal’nov, A.S.; Vakhromeev, E.E.; Andreeva, V.A. (Leningrad 
Mining Inst., USSR). Oct 1978. Translated from pp 40-42 of Vse- 
soyuznoye nauchno-teknicheskoye soveshchaniye. Ispol'zovaniye 
tepla zemli dlya proizvodstva elektroenergii, Moscow, 1975. 

From Conference on use of the earth’s heat for the produc- 
tion of electric power; Moscow, USSR (10 Dec 1975). 

In All-Union scientific and technical conference on use of the 
earth's heat for the production of electric power (summaries of 
reports). 


18620 (CONF-751270—(Summ.), pp 29-31) Methods for com- 
puting the hydrodynamics and heat regime of systems for the extrac- 
tion of heat from the earth's crust. Kononenko, G.N.; Merzlyakov, 
E.1.; Ryzhenko, LA.; Tsyrul’nikov, A.S.; Sherban, A.P. Oct 1978. 
Translated from pp 43-45 of Vsesoyuznoye nauchno-teknicheskoye 
soveshchaniye. Ispol'zovaniye tepla zemli dlya proizvodstva elek- 
troenergii, Moscow, 1975. 

From Conference on use of the earth’s heat for the produc- 
tion of electric power; Moscow, USSR (10 Dec 1975). 

In All-Union scientific and technical conference on use of the 
earth’s heat for the production of electric power (summaries of 
reports). 


18621 (CONF-751270—(Summ.), pp 32-34) Systems for the ex- 
traction of heat of the earth's crust from a depth up to 3-5 km. 
Yeremin, I.Y.; Kononenko, G.N.; Ponomarev, V.P.; Tsyrult’nikov, 
A.S.; Shcherban, A.N. Oct 1978. Translated from pp 46-48 of 
Vsesoyuznoye nauchno-teknicheskoye soveshchaniye. 
Ispol'zovaniye tepla zemli dlya proizvodstva elektroenergii, 
Moscow, 1975. 

From Conference on use of the earth’s heat for the produc- 
tion of electric power; Moscow, USSR (10 Dec 1975). 

In All-Union scientific and technical conference on use of the 
earth's heat for the production of electric power (summaries of 
reports). 


18622 (CONF-751270—(Summ.), pp 35-36) Project for a model 
experimental-industrial geothermal boiler. Kremnev, O.A.; Gorok- 
hov, M.I.; Zabarnyi, G.N.; Morozov, Yu.P.; Shurchkov, A.V.; Akh- 
medov, M.Sh.D.; Sultanov, Yu.I.; Amaev, A.A. Oct 1978. Translat- 
ed from pp 49-51 of Vsesoyuznoye nauchno-teknicheskoye sovesh- 
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chaniye. Ispol’zovaniye tepla zemli dlya proizvodstva elektroenergii, 
Moscow, 1975 

From Conference on use of the earth’s heat for the produc- 
tion of electric power; Moscow, USSR (10 Dec 1975). 

In All-Union scientific and technical conference on use of the 
earth’s heat for the production of electric power (summaries of 
reports). 


18623 Geothermal heat recovery system. Ash, W.F.; Ash, F.R. 
US Patent 4,094,356. 13 Jun 1978. Filed date 6 Jan 1977. 6p. 

A system for recovering heat from a geothermal well includes 
a quantity of heavy drilling mud filling the bottom of the geothermal 
well. A hollow heat absorber is disposed within the drilling mud in 
the well bottom. The heat absorber is supplied with a working fluid 
such as freon through a supply pipe extending from the top of the 
well, the pressure head of the working fluid at the heat absorber 
being commensurate with the depth of the well. A high pressure gas 
delivery pipe extends from the heat absorber to the top of the well 
and is connected to a heat exchanger disposed within a water boiler. 
The outlet of the heat exchanger is connected to a working fluid 
supply tank, which is connected in turn to the upper end of the 
supply pipe. A thermostatic valve interposed between the supply 
tank and the supply pipe controls the amount of working fluid 
entering the heat absorber in accordance with the temperature and 
heat demands of the water boiler. The amount of working fluid in 
the heat absorber is computed to fill the absorber to the proper 
height for efficient heat transfer. The working fluid vaporizes in the 
heat absorber at a pressure equal to the pressure head of the supply 
pipe, and the pressure and temperature of that vapor causes the 
vapor to rise at a very high rate and disperse its latent heat into the 
water boiler. 


18624 Geothermal energy of oil reservoir aquifers. Cubric, S. 
(INA-Naftaplin, Zagreb). Nafta (Zagreb); 24: No. 5, 240-247(5 May 
1978). (In Serbo-Croatian). 

The aquifers in some oil reservoirs of the Pannonian Basin 
possess substantial geothermal potential. The possibility of recover- 
ing this geothermal energy is considered. In cases where pressure is 
maintained by peripheral water-flooding, simultaneous production of 
oil and hot water is possible without loss of petroleum recovery. 


DIRECT ENERGY UTILIZATION 
REFER ALSO TO CITATION(S) 18585, 18593, 18614 


18625 (IDO—1621-1) Agribusiness geothermal energy utilization 
potential of Klamath and Western Snake River Basins, Oregon. Final 
report. Lienau, P.J. (Oregon Inst. of Tech., Klamath Falls (USA); 
Oregon Dept. of Geology and Mineral Industries, Portland (USA); 
Oregon Dept. of Economic Development, Portland (USA)). Mar 
1978. Contract EY-76-S-07-1621. 202p. Dep. NTIS, PC A10/MF 
AOl. 

Resource assessment and methods of direct utilization for 
existing and prospective food processing plants have been deter- 
mined in two geothermal resource areas in Oregon. Ore-Ida Foods, 
Inc. and Amalgamated Sugar Company in the Snake River Basin; 
Western Polymer Corporation (potato starch extraction) and three 
prospective industries--vegetable dehydration, alfalfa drying and 
greenhouses--in the Klamath Basin have been analyzed for direct 
utilization of geothermal fluids. Existing geologic knowledge has 
been integrated to indicate locations, depth, quality, and estimated 
productivity of the geothermal reservoirs. Energy-economic needs 
and balances, along with cost and energy savings associated with 
field development, delivery systems, in-plant applications and fluid 
disposal have been calculated for interested industrial representa- 
tives. 


18626 (IDO—1627-4) Preliminary research on geothermal 
energy industrial complexes. Final report. Hornburg, C.C.; Lindal, B. 
(DSS Engineers, Inc., Fort Lauderdale, FL (USA)). Mar 1978. 
Contract EG-77-C-07-1627. 250p. Dep. NTIS, PC Al1/MF AOI. 

The overall purpose of this study was to provide economic, 
technical and other related information on developing industrial 
complexes to utilize geothermal energy. An initial screening of 
products and production processes led to the selection of the follow- 
ing potential Geothermal Energy Industrial Complexes (GEICs): 
forest products; chlor-alkali industries; alumina-aluminum; cellulosic 
fibers; magnesium compounds and soda ash; petro-chemicals com- 
plex; food and fermentation products. These were further narrowed 
down by a market survey, siting analysis and a survey of raw 
material availability to forest products; caustic chlorine: corn prod- 
ucts and 3 others. Best sites for these are in Oregon, Southern 
California and Idaho. To supply steam for the process plants in the 
recommended complexes, a self-beneficiation steam system is devel- 
oped. Steam can be obtained by flashing low temperature geother- 
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mal fluid. The flashed fluid would be passed thru a direct contact 
boiler to evaporate a secondary fluid. This would drive a turbine and 
provide shaft power to compress the flashed steam to desired pres- 
sures for process use. Steam at pressures up to 135 psia can be 
produced by this system from geothermal fluid as low as 250°F at 
lower costs then direct production from fossil fuel. A geothermal 
system supplying energy to a Forest Products Complex could yield 
attractive rates of return on investment. A wood chemical plant that 
could be built as part of the complex would yield a marginal return 
on investment. A total of 71 major GEICs can be developed by 
2000. These would use 347 x 10'*Btu/yr of geothermal energy. 
Recommendations include encouraging industrial companies to make 
specific site studies and pilot testing the steam beneficiation system 
conceived. 


18627 (IDO— 1628-4) Use of geothermal heat for crop drying and 
related agricultural applications. Final report. Gordon, T.J.; Wright, 
T.C.; Fein, E.; Munson, T.R.; Richmond, R.C. (Futures Group, 
Glastonbury, CT (USA)). Mar 1978. Contract EG-77-C-07-1628. 
262p. Dep. NTIS, PC A12/MF AOl1. 

Observations led to selection of the alfalfa dehydration indus- 
try for in-depth analysis of the application of moderate-temperature 
geothermal heat. Six geothermal heat exchanger/dryer configura- 
tions were examined. A low-temperature conveyor dryer using 
geothermal water to supply all required heat was chosen for site- 
specific analysis, the retrofitting of a large alfalfa dehydration plant 
within the Heber KGRA in the Imperial Valley, California. Even in 
the most favorable scenario--sharing a geothermal pipeline with the 
neighboring fertilizer plant--geothermal retrofitting would increase 
the price of the alfalfa dehy’ about 40 percent. The geothermal 
brine is estimated to cost $2.58/million Btu's compared with a 1977 
natural gas cost of $1.15. Capital cost for heat exchangers and the 
new dryers is estimated at $3.3 million. The Heber plant appeared to 
offer the only good opportunity for geothermal oe of an 
existing alfalfa dehydration plant. Construction of new plants at 
geothermal resource sites cannot be justified due to the uncertain 
state of the dehy industry. Use of geothermal heat for drying other 
crops may be much more promising. The potato dehydration indus- 
try, which is concentrated in the geothermal-rich Snake River 
Valley of Idaho, appears to offer good potential for geothermal 
retrofitting; about 4.7 x 10’? Btu's are used annually by plants within 
50 miles of resources. Drying together at the geothermal wellhead 
several crops that haveinterlocking processing seasons and drying- 
temperature requirements may be quite attractive. The best "multi- 
crop drying center” site identified was at Power Ranch Wells, 
Arizona; 34 other sites were defined. Agricultural processing appli- 
cations other than drying were investigated briefly. 


18628 (IDO—1629-4) Inventory and case studies of Louisiana, 
non-electric industrial applications of geopressured geothermal re- 
sources, Final report. Arnold, A.J. (de Laureal Engineers, Inc., New 
Orleans, LA (USA)). Feb 1978. Contract EG-77-C-07-1629. 358p. 
Dep. NTIS, PC A16/MF AOI. 

Vast reservoirs of geopressured geothermal energy exist in 
Louisiana which present opportunities for development as energy 
sources in the form of hydro-energy, geothermal energy, and natural 
gas. The hydro energy may be harnessed within impulse turbines for 
mechanical drives or for electrical generation. The geothermal 
energy can be applied as hot water to a variety of food processing 
operations. Applications for the natural gas content as a fuel are 
obvious. The cost for development of these resources will exceed 
current cost experience in the development of hydrocarbon energy 
resources. Transmission distances for the fluid geothermal waters to 
points of utilization are restricted by economics. Plant thermal 
apparatus will be longer and more expensive than conventional 
equipment. In projection, the most promising non-electric applica- 
tion of geopressured geothermal energy to a food processing oper- 
ation would first require the evaluation of a specific reservoir by 
drilling and testing a geopressured geothermal well to furnish energy 
to a plant which had been designed expressly to utilize the available 
energy at or near the well site. 


18629 (PNL—2742) User manual for GEOCITY: a computer 
model for geothermal district heating cost analysis. Huber, H.D.; 
McDonald, C.L.; Bloomster, C.H.; Schulte, S.C. (Battelle Pacific 
Northwest Labs., Richland, WA (USA)). Oct 1978. Contract EY-76- 
C-06-1830. 2000p. Dep. NTIS, PC A09/MF AO1. 

A computer model called GEOCITY has been developed to 
systematically calculate the potential cost of district heating using 
hydrothermal geothermal resources. GEOCITY combines climate, 
demographic factors, and heat demand of the city, resource condi- 
tions, well drilling costs, design of the distribution system, tax rates, 
and financial factors into one systematic model. The GEOCITY 
program provides the flexibility to individually or collectively evalu- 
ate the impact of different economic and technical parameters, 
assumptions, and uncertainties on the cost of providing district heat 
from a geothermal resource. Both the geothermal reservoir and 
distribution system are simulated to model the complete district 
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heating system. GEOCITY consists of two major parts: the geother- 
mal reservoir submodel and the distribution submodel. The reservoir 
submodel calculates the unit cost of energy by simulating the explo- 
ration, development, and operation of a geothermal reservoir and the 
transmission of this energy to a distribution center. The distribution 
submodel calculates the unit cost of heat by simulating the design 
and operation of a district heating distribution system. GEOCITY 
calculates the unit cost of energy and the unit cost of heat for the 
district heating system based on the principle that the present worth 
of the revenues will be equal to the present worth of the expenses 
including investment return over the economic life of the distribu- 
tion system. 


18630 (CONF-751270—(Summ.), pp 50-53) Utilization of the 
heat of geothermal waters with use of electric energy. Zavadskii, V.V. 
Oct 1978. Translated from pp 69-74 of Vsesoyuznoye nauchno- 
teknicheskoye soveshchaniye. Ispol'zovaniye tepla zemli dlya proiz- 
vodstva elektroenergii, Moscow, 1975. 

From Conference on use of the earth’s heat for the produc- 
tion of electric power; Moscow, USSR (10 Dec 1975). 

In All-Union scientific and technical conference on use of the 
earth’s heat for the production of electric power (summaries of 
reports). 


18631 (CONF-751270—(Summ.), pp 127-128) Effectiveness of 
use of the heat of geothermal waters for rationalization of the energy 
supply of tea plants (factories). Chogovadze, G.I.; Muskhelishvili, 
A. Zhorzholiani, I.1.; Rishvili, O.Sh.; Khoshtariya, A.G. Oct 1978. 
Translated from pp 170-173 of Vsesoyuznoye nauchno-tekniches- 
koye soveshchaniye. Ispol’zovaniye tepla zemli dlya proizvodstva 
elektroenergii, Moscow, 1975. 

From Conference on use of the earth’s heat for the produc- 
tion of electric power; Moscow, USSR (10 Dec 1975). 

In All-Union scientific and technical conference on use of the 
earth's heat for the production of electric power (summaries of 


reports). 


18632 (CONF-751270—(Summ.), pp 129-130) Use of thermal 
water in air conditioning systems with liquid sorbents. Zhorzhliani, 
LL; Vezirishvili, O.Sh.; Khoshtariya, A.G.; Dabruidashvili, Z.Sh. 
Oct 1978. Translated from pp 174-175 of Vsesoyuznoye nauchno- 
teknicheskoye soveshchaniye. Ispol’zovaniye tepla zemli dlya proiz- 
vodstva elektroenergii, Moscow, 1975. 

From Conference on use of the earth’s heat for the produc- 
tion of electric power; Moscow, USSR (10 Dec 1975). 

In All-Union scientific and technical conference on use of the 
earth’s heat for the production of electric power (summaries of 
reports). 


18633 (CONF-751270—(Summ.), pp 136-137) Brine heat-humid- 
ity processing of air using a film, rotary-disk apparatus of the contact 
type. Dobrundashvili, Z.Sh.; Nakashidze, N.D. Oct 1978. Translated 
from pp 183-185 of Vsesoyuznoye nauchno-teknicheskoye sovesh- 
chaniye. Ispol’zovaniye tepla zemli dlya proizvodstva elektroenergii, 
Moscow, 1975. 

From Conference on use of the earth’s heat for the produc- 
tion of electric power; Moscow, USSR (10 Dec 1975). 

In All-Union scientific and technical conference on use of the 
earth’s heat for the production of electric power (summaries of 
reports). 


18634 Multi-purpose utilization and development of geothermal 
water: European overseas investigation. Ochiai, T. (Natl. Research 
Institute of Agricultural Engineering, Japan). Chikasui To Ido To 
Ponpu; 20: No. 1, 7-16(1978). (In Japanese). 

In order to investigate the agricultural utilization of geother- 
mal waters, a fact-finding team visited France, Italy, Iceland, and 
Turkey. In France, it was seen that the development and utilization 
of geothermal waters is in accord with Japanese practices. The 
production and reinjection wells are drilled to a depth of 1800 m. 
They are spaced about 10 m apart at the surface and about 800 m 
apart at the bottom. This is accomplished by drilling at an angle. The 
hot water is produced at a rate of about 90 t/h. It is passed through a 
heat exchanger where it warms surface water to about 70°C. The 
warmed water is then supplied for purposes of district heating, 
greenhouse culture, and fish farming. The used hot water is then 
returned to the producing stratum via the reinjection well. Iceland 
began the production of hot geothermal water in 1925, and, at 
present, 99% of the city of Reykjavik is heated geothermally. The 
deepest production wells at Reykjavik reach 2000 m. The water 
produced has a temperature of 90-103°C, and is also used for 
agricultural purposes. 
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GEOTHERMAL DATA AND THEORY 


18635 Development of geothermal models. Lyubimova, E.A. 
(Inst. of Physics of the Earth, Moscow). Izv. Akad. Nauk SSSR, Fiz. 
Zemii; No. 1, 40-52(Jan 1977). (In Russian). 

The study of geothermal models associated with the study of 
the earth’s evolution as well as with the interpretation of thermal 
field flows observed on the earth's surface has greatly expanded. 
These works were to a large measure the result of papers by 
Academician A.N. Tikhonov on the theory of heat conductivity. 


18636 Rare gases in the upper mantle. Kaneoka, I. (Tokyo 
Univ.); Takaoka, N.; Aoki, K. Kazan; 21: No. 3, 219-219(Dec 1976). 
(In Japanese). 

From 1976 Autumn Meeting of the Volcanological Soc. of 
Japan; Kyushu Univ. (15-17 Oct 1976). 

The isotopic ratios of rare gases present in xenolith, kimber- 
lite, olvine nodule, phlogopite nodule, and glassy spatter in Hawaii 
were investigated. In general, greater than atmospheric concentra- 
tions were found of heavier rare gases in the olvine, kimberlite, 
olvine nodule, and phlogopite nodule which occur in the Kimberley 
area of Africa. The sileaanie nodule is »patticularly abundant in 
rare gases especially Xe. In kimberlite, the **Ne/**Ar ratio is greater 
than the atmospheric ratio but less than that found in other minerals, 
suggesting that Ne selectively concentrates by dispersion into the 
kimberlite magma. Danaite in Hawaii and hualalai and lherzolite in 
Oki alkaline basalt have a higher concentration of heavier rare gases 
than the atmosphere, but no Ne is present. Isotopes of rare gases, 
other than ‘He and “Ar in radioactive areas, show a concentration 
in rock similar to their atmospheric concentration. Rare gases and 
their isotopes show much the same composition in glassy splatter in 
Hawaii as in the atmosphere. 


18637 Observations of the Heimaey deep drilling hole during the 
eruption of 1973. Bjornsson, A. (National Energy Authority, Reykja- 
vik); Kristjansson, L.; Johnsen, H. Joekull (Reykjavik); 26: 52- 
58(1976). 

During and after the Heimaey eruption of 1973, measure- 
ments of water temperature and discharge were made daily in a 
borehole of 1565 m depth near the active fissure. Both reached a 
maximum about four months after the beginning of the eruption, but 
returned to static conditions about six months after the end of 
eruptive activity. This behavior appears to be primarily due to the 
pressure of volcanic gas on deep aquifers. 


PROPERTIES OF AQUEOUS SOLUTIONS 
REFER ALSO TO CITATION(S) 18597 


18638 (CONF-751270—(Summ.), pp 63-64) Investigation of the 
physicochemical properties of hydrothermal solutions at high pressures 
and temperatures. Lukashov, Yu.M.; Komissarov, K.B.; Ripol’-Sara- 
gosi, F.B. (Civil Engineering Inst., Rostov-on-Don, USSR). Oct 
1978. Translated from pp 86-88 of Vsesoyuznoye nauchno-tekniches- 
koye soveshchaniye. Ispol’'zovaniye tepla zemli dlya proizvodstva 
elektroenergii, Moscow, 1975. 

From Conference on use of the earth’s heat for the produc- 
tion of electric power; Moscow, USSR (10 Dec 1975). 

In All-Union scientific and technical conference on use of the 
earth’s heat for the production of electric power (summaries of 
reports). 


18639 Solubility of highly soluble salts in aqueous media. Part 1. 
NaCl, KCl, CaCh, Na2SQ,, and K2SO, solubilities to 100°C. Potter, 
R.W. II; Clynne, M.A. J. Res. U.S. Geol. Surv.; 6: No. 6, 701- 
705(1978). 

A modified visual method for determining the solubility of 
highly soluble salts in aqueous media up to 100°C is presented. The 
solubilities of NaCl, KCl, CaCh, Na2SO,., and K2SO, were deter- 
mined up to 100°C. The tabulated experimental data and the fitted 
equations describing the data indicate that the previous literature 
data for the solubility of these salts were generally high by 0.05 to 
2.0 weight percent salt. 


18640 Iron in water near wastewater lagoons in Yellowstone 
National Park, Wyoming. Cox, E.R. J. Res. U.S. Geol. Surv.; 6: No. 3, 
319-324(1978). 

High dissolved-iron concentrations have been noted in water 
in wells used to monitor effluent that percolates from wastewater 
disposal lagoons near Old Faithful in Yellowstone National Park. 
The concentration of dissolved iron in water in a well increased 
from 80 g/l! (micrograms per liter) before a nearby lagoon was used 
for disposal of effluent to 17,000 g/l after the lagoon was used. The 
effluent contained 180 pg/l of dissolved iron, and nearby Iron 
Spring Creek contained 6 g/l or less of dissolved iron above and 
below the lagoons. Organic carbon, nitrogen, and sulfur in the 
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effluent as methane, ammonia, and hydrogen sulfide are oxidized to 
carbon dioxide, nitrate, and sulfate, respectively, in the unsaturated 
zone and possibly in the saturated zone as ground water moves 
through sand and gravel toward Iron Spring Creek. This oxidation 
results in simultaneous reduction of iron in the sand and gravel from 
the insoluble ferric phase to the soluble ferrous phase. As ground 
water high in dissolved iron discharges at land surface near the 
stream, oxygen from the atmosphere oxidizes the iron back to the 
insoluble ferric phase, and ferric hydroxide precipitates. Ferric hy- 
droxide also precipitates in some of the monitoring wells. Iron 
bacteria and other organisms are associated with the precipitates. 


PROPERTIES OF MINERALS AND ROCKS 
REFER ALSO TO CITATION(S) 18598 


18641 Experimental study of pyroxene equilibria in the system 
CaO—Mg0—FeO—SiO2. Mori, T. (Australian National Univ., Can- 
berra). J. Petrol.; 19: No. 1, 45-65(Feb 1978). 

Subsolidus phase equilibria of pyroxenes in the COO—MgO— 
FeO—SiO: system were experimentally determined at 30 and 15 kb, 
and mainly at 1200°C. While phase relations at 30 kb and 1200°C are 
characterized only by orthopyroxene and clinopyroxene, at 15 kb 
and 1200°C phase relations are complicated by the appearance of the 
two-clinopyroxene miscibility gap. The stability of Ca-free clinopyr- 
oxene was demonstrated at 15 kb and 1200°C and higher tempera- 
tures and at 30 kb and 1450°C. The new experimental data were 
combined with the data from the literature to yield a generalized 
phase equilibrium scheme of pyroxenes in temperature—pressure— 
composition space. Though the majority of naturally occurring 
pyroxenes can be understood in the light of the scheme, there are a 
few samples not fully consistent with it. These are briefly mentioned. 


18642 Fluoride in calcareous sinters. Suzuki, R. (Tohoku Univ., 
Japan). Chikyu Kagaku (Earth Sci.); No. 12, 5-8(1978). (In Japanese). 

The fluoride content of calcareous sinters was colorimetrical- 
ly determined by Sen Gupta’s method, as modified by Aikawa. The 
fluoride content varied from 450-4400 ppm in aragonitic sinters, and 
from 150 to 1150 ppm in calcitic sinters. The amount of fluoride 
incorporated in the sinter is dependent on the crystallography of the 
calcium carbonate, and on the chemical characteristics of the waters 
from which it is deposited. High pH values result in a decrease in the 
amount of fluoride taken up by the sinter. 


ROCK-WATER-GAS INTERACTIONS 
REFER ALSO TO CITATION(S) 18543 


18643 Chemical exchange during hydrothermal alteration of 
basalt by seawater. I. Experimental results for major and minor 
components of seawater. Mottl, M.J.; Holland, H.D. (Harvard Univ., 
Cambridge, MA). Geochim. Cosmochim. Acta; 42: No. 8, 1103- 
1115(Aug 1978). 

Fresh mid-ocean ridge basalt of varying crystallinity was 
powdered and reacted with seawater and an artificial Na—K—Ca— 
Cl solution at 200 to 500°C and 500 to 1000 bar in sealed gold 
capsules. Water/rock mass ratios of 1 to 3 were used and durations 
ranged from 2 to 20 months. These time periods were sufficient for 
most elements to approach a steady-state concentration in solution 
which was determined by equilibrium with alteration minerals (Mg, 
SiOz, SO,), by rate of formation of these minerals (Na, Ca), or by 
depletion from the rock (K, B, Ba). The resulting solutions closely 
resemble the brines from the basalt—seawater geothermal system at 
Reykjanes, Iceland. Mg was almost completely removed from 
seawater into the alteration products smectite, tremolite—actinolite, 
or talc. Sulfate also was removed to low concentrations, both by 
precipitation of anhydrite and by reduction to sulfide. Net transfer of 
Na from seawater into solids occurred in most experiments by 
formation of sodic feldspar and possibly analcime. Sr was removed 
from seawater in some experiments but showed no change or a small 
gain in others. SiO., Ca, K, Ba, and CO2 were leached from basalt 
and enriched in solution. SiOz concentrations were controlled by 
saturation with quartz at 300°C and above. The principal Ca-bearing 
phases which formed were anhydrite, the hydrated Ca-silicate trus- 
cottite, tremolite-actinolite, and possible wairakite. No k-richphases 
formed. For some minerals the crystallinity of the starting basalt 
affected the amount which formed. Removal of Mg from seawater 
into solid alteration products occurred rapidly and was balanced 
largely by leaching of Ca from basalt. Net transfer of Na from 
seawater into solids occurred more slowly and was balanced mainly 
by leaching of additional Ca from basalt. Thus, reaction between 
seawater and basalt at low water/rock ratios can be considered to 
consist of two exchanges: Mg for Ca, and Na for Ca. 


TIDAL POWER 


TIDAL POWER 


WAVE ENERGY CONVERTERS 


18644 (N—78-21609) Integrating wave power into the electricity 
supply system. Vimukta, D. (Open Univ., Milton Keynes (UK)). Dec 
1977. 17p. (RR—20). NTIS PC A02/MF AO1. 

As a source of electricity, wave power has two distinctive 
features, one favorable - its good seasonal correlation with demand - 
and one unfavorable - its unpredictability. Data on wave-power was 
combined with a previously developed model of seasonal and diurnal 
variations in electricity supply, using Monte-Carlo methods, to cal- 
culate the effect of wave power upon the load-duration curve and 
hence upon the electricity supply as a whole. It seems from the 
results that while a small wave power program could usefully have a 
high power cutoff so as to use the power available in winter storm 
surges, any program designed to make a substantial contribution to 
electricity supply would have to concentrate on cheap and reliable 
delivery of the power available below a quite low cutoff (approxi- 
mately 25 kW/m). 


WIND ENERGY 


18645 (NTIS/PS—78/0415) Wind power. Volume 1. 1964-1976 
(citations from the NTIS data base). Report for 1964—1976. Hunde- 
mann, A.S. (National Technical Information Service, Springfield, 
VA (USA)). May 1978. 206p. NTIS PC NO1/MF NO1. 

The feasibility, use, and engineering aspects of wind power 
and windmills are discussed in these citations of Federally-funded 
research reports. Abstracts primarily cover the use of wind power 
for electric power generation and wind turbine design and perform- 
ance. General studies dealing with comparative analyses of wind 
power and alternative energy sources are included, as are energy 
storage devices which can be used in these systems. (This updated 
bibliography contains 201 abstracts, none of which are new entries 
to the previous edition.) 


18646 (NTIS/PS—78/0416) Wind power. Volume 2. 1977— 
April, 1978 (citations from the NTIS data base). Report for 1977-April 
1978. Hundemann, A.S. (National Technical Information Service, 
Springfield, VA (USA)). May 1978. 158p. NTIS PC NO1/MF NO1. 

The feasibility, use, and engineering aspects of wind power 
and windmills are discussed in these citations of Federally-funded 
research reports. Abstracts primarily cover the use of wind power 
for electric power generation and wind turbine design and perform- 
ance. General studies dealing with comparative analyses of wind 
power and alternative energy sources are included, as are energy 
storage devices which can be used in these systems. (This updated 
bibliography contains 153 abstracts, 101 of which are new entries to 
the previous edition.) 


18647 (NTIS/PS—78/0417) Wind power (citations from the En- 
gineering Index data base). Report for 1970-April 1978. Hundemann, 
A.S. (National Technical Information Service, Springfield, VA 
(USA)). May 1978. 238p. NTIS PC NO1/MF NO1. 

Windmill and wind power feasibility, use, and engineering are 
discussed in these citations of worldwide research. Abstracts primar- 
ily cover the use of wind power for electric power generation and 
wind turbine design and performance. General studies dealing with 
the use of wind power in developing countries and comparative 
analyses of wind power and alternative energy sources are included, 
as are studies on energy storage systems. (This updated bibliography 
contains 231 abstracts, 81 of which are new entries to the previous 
edition.) 


18648 (RFP—2841/1270/78/4) Wind power for farms, homes, 
and small industry. Park, J.; Schwind, D. (Nielsen “ee and 
Research, Inc., Mountain View, CA (USA)). Sep 1978. Contract 
EY-76-C-03-1270;EY-76-C-04-3533. 229p. Dep. IS, PC All/MF 
AOl. 

Information is presented concerning basic wind turbine 
energy conversion; wind behavior and site selection; power and 
energy requirements; the components of a wind energy conversion 
system; selecting a wind energy conversion system and system 
economics; and legal aspects. 


ECONOMICS 


18649 (STUDSVIK—78/2) Energy analysis of wind power. 
Jirlow, K. (Aktiebolaget Atomenergi, Studsvik (Sweden)). 6 Mar 
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1978. 24p. (In Swedish). Dep. NTIS (US Sales Only), PC A02/MF 
AOl. 


The energy investments in wind turbines have been analyzed 
for some specific Swedish designs with rotor diameters of 50, 100 
and 112 m. Typical energy payback times for units of 1 - 4 MW 
nominal power are | to 2 years at a median wind speed of 7.5 m/sec. 
(100 m above ground) and 0.75 to 1.5 years at 8.5 m/sec. For 
comparison the payback time for a nuclear power station calculated 
with the same method is a factor of 5 lower. 


ENVIRONMENTAL ASPECTS 


18650 (COO—0092-77/2) Environmental studies related to the 
operation of wind energy conversion systems. Final report. Rogers, 
S.E.; Cornaby, B.W.; Rodman, C.W.; Sticksel, P.R.; Tolle, D.A. 
(Battelle Columbus Labs., OH (USA)). Dec 1977. Contract W-7405- 
ENG-92-091. 158p. Dep. NTIS, PC A08/MF AO1. 

This biophysical impact assessment explores the environmen- 
tal consequences of the emerging wind energy conversion technol- 
ogy through field studies done at the DOE/NASA 100-kW Experi- 
mental Wind Turbine located at NASA Lewis Research Center's 
Plum Brook Station near Sandusky, Ohio. A micrometeorological 
field program monitored changes in the downwind wake of the wind 
turbine. Horizontal and/or vertical measurements of wind speed, 
temperature, carbon dioxide concentration, precipitation, and inci- 
dent solar radiation showed measurable variation within the wake 
only for precipitation and wind speed. The changes were minor and 
not likely to result in any secondary effects to vegetation, including 
crops, because they are within the natural range of variability in the 
site environment. Effects are negligible beyond the physically al- 
tered area of the tower pad, access, and control structures. The wind 
turbine has not proved to be a high risk to airborne fauna, including 
the most vulnerable night-migrating songbirds. Behavioral studies 
indicate the birds will avoid the turbine if they can see it. 


18651 (TID—28828) Electromagnetic interference by wind tur- 

bine generators. Final report. Sengupta, D.L.; Senior, T.B.A. (Michi- 

. Univ., Ann Arbor (USA). Radiation Lab.). Mar 1978. Contract 
Y-76-S-02-2846. 169p. Dep. NTIS, PC A08/MF AO1. 

The interference produced by horizontal axis wind turbine 
generators on a number of electromagnetic systems has been identi- 
fied and quantified. The interference to TV reception has been 
exhaustively studied, and a method has been developed to approxi- 
mate the interference zone of a WTG. This can be used to estimate 
the effects on a WTG on TV reception and thereby establish 
minimal criteria for siting of such a machine. No significant interfer- 
ence to FM broadcast reception has been found. Studies of the 
interference to two specific air navigation systems (VOR and 
DVOR) indicate that no significant degradation in the performance 
of these systems should occur if the WTG is sited according to the 
standad guidelines established by the FAA. The performance of a 
repeating station of a typical microwave communication link system 
located in the vicinity of a WTG has been analyzed and guidelines 
have been developed which can aid in siting a WTG so that it 
produces minimum impact on the link system performance. 


WIND ENERGY ENGINEERING 
REFER ALSO TO CITATION(S) 18295, 19468 


TURBINE DESIGN AND OPERATION 


18652 (RFP—2836/3533/78/3) Guide to commercially available 
wind machines. (Atomics International Div., Golden, CO (USA). 
Rocky Flats Plant). 3 Apr 1978. Contract EY-76-C-04-3533. 127p. 
Dep. NTIS, PC A07/MF AO1. 

Wind Energy Conversion Systems (WECS) commercially 
available in the United States are described. The terms used to 
describe these wind systems are defined and their significance dis- 
cussed. Lists of manufacturers and distributors, subsystem compo- 
nents and suppliers, and references are provided. 


18653 Double wind turbine with four function blade set. Palam, 
F.N. US Patent 4,129,787. 12 Dec 1978. Filed date 19 Apr 1977. 8p. 

A free standing, vertical axis rotor employs both fixed and 
pivoted airfoil blades assembled on a triangular rotor frame. The 
angle of attack of the pivoted blades is controlled with reference to 
the prevailing winds. The rotar base terminates on a ring shaped 
tower mounted on guiding wheels disposed in a circular pattern on 
pillars. The revolving ring shaped base forms the armature of an 
energy converter by electromagnetic induction allowing thereby the 
conversion of rotary motion to electric energy at ground level. 
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18654 Wind-energy conversion device. Meiri, S. (to Northwest- 
ern Univ.). US Patent 4,104,006. 1 Aug 1978. Filed date 10 Jan 1977. 
6p. 

A wind-powered device is described which has a of flaps 
affixed to a rotatable axle which is coupled to a cable. The device is 
suitable for use in gusty winds prevailing at ground level, thereby 
obviating high towers required for conventional wind-energy con- 
version systems. 


POWER CONVERSION SYSTEMS 


18655 Wind powered hydraulic heating system. Sampson, A.R. 
US Patent 4,114,809. 19 Sep 1978. Filed date 9 Jun 1977. 6p. 

A heating apparatus is described which includes a circulation 
system for hydraulic fluid, a pump for pumping the fluid, a windmill 
for driving the pump, an adjustable pressure responsive relief valve 
for restricting the flow of hydraulic fluid in the circulation system 
and establishing therein an adjustable fluid pressure reduction, a 
sensor responsive to the wind velocity encountered by the windmill, 
a valve control mechanism responsive to the sensor for automatical- 
ly adjusting the fluid pressure reduction provided by the relief valve 
and a heat exchanger for removing heat from the hydraulic fluid. 
The work performed by the wind in pumping the hydraulic fluid 
through the relief valve is converted directly into heat that is 
conveyed to the heat exchanger for conversion into a useful form. 
By adjusting the relief valve to establish increasing pressure reduc- 
tions with increasing wind velocity, the system optimizes the rate of 
wind energy utilization. 11 Claims, 3 Figs. 


SITE CHARACTERISTICS 


18656 (BNWL-SA—6297) Methods for siting small wind ma- 
chines. Drake, R.L. (Battelle Pacific Northwest Labs., Richland, 
WA (USA)). May 1977. Contract EY-76-C-06-1830. 52p. (CONF- 
770539—4). Dep. NTIS, PC A04/MF AOl1. 

From American Wind Energy Association meeting; Boulder, 
CO, USA (13 May 1977). 

The question of siting wind energy conversion systems 
(WECS) represents a balance between the economic, technical and 
social values of the user and the local citizens. The technical issues 
are discussed. Before addressing the technical siting issues, as well as 
the social and economic ones, a determination of the potential user, 
the application of the WECS, and the geographical location of the 
installation must be made. Once these three determinations have 
been made, the meteorological and topographical characteristics of 
specific candidate sites must be assessed. Some of the topographical 
issues discussed are the effects of siting WECS near bodies of water, 
near or in trees and forests, around structures and buildings, and in 
hilly terrain; and some of the meteorological features considered are 
the effects of local wind circulations, velocity profiles, local turbu- 
lence, and hazardous weather elements. 


18657 (PB—282834) New wind energy site selection methodolo- 
gy. Final report 17 March 1975—16 April 1976. Freeman, B.E. 
(Science Applications, Inc., La Jolla, CA (USA)). May 1976. Con- 
tract NSF-C1006. 236p. (SAI—76-614-LJ). NTIS PC Al1/MF AOl. 

The objectives of this study were to develop simulation 
methods to make the siting of wind energy devices more accurate, to 
identify and obtain data on meteorological field experiments, and to 
begin the process of evaluation of computer codes by the compari- 
son of calculations with field data. One of the major tasks accom- 
plished was the adaptation, development, and initial testing of mete- 
orological simulation models. The mesoscale computer codes 
(SIGMET) were extensively modified to broaden the physical ef- 
fects to be taken into account, and a microscale computer code 
(MICMET) was selected, modified, and tested. 


ELECTRIC POWER ENGINEERING 


REFER ALSO TO CITATION(S) 19459 


18658 (EPRI-EL—724) Improvement and performance evalua- 
tion of an advanced hybrid simulator for power system dynamics. 
Walker, L.N.; Ott, G.E.; Harbourt, C.O.; Wong, D.T.Y. (Missouri 
= Columbia (USA)). Aug 1978. 160p. Dep. NTIS, PC A0&8/MF 
AOl. 

The results of an in-depth assessment of the technical and 
economic feasibility of a special purpose hybrid computer developed 
under a prior EPRI research project, RP908-Phase I are presented. 
The special purpose hybrid computer is an analog model of the 
power system, scaled to operate at 20 times faster than real time, that 
is controlled by a digital computer. The RP908-Phase I version is a 
useful device for studying long-term power system dynamic behav- 
ior under contingency conditions. The purpose of RP908-Phase II 
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was to further investigate the capabilities and potential of the hybrid 
computer to meet utility technical performance criteria while satisfy- 
ing cost objectives. RP908-Phase II consisted of three separate 
projects: RP908-2, performed by the University of Missouri to 
extend and demonstrate the capabilities of the hybrid computer; 
RP908-3, conducted by Mr. R. A. Bednarik to survey utility applica- 
tion of the hybrid computer; and RP908-4, conducted by Dr. L. 
Michaels and Mr. R. Embley to estimate the manufacturing cost of a 
commercial grade hybrid computer. A summary of these three 
projects is presented. 


POWER PLANTS AND POWER GENERATION 


18659 (EPRI-FP—893) Fluidized bed retrofit study on Consoli- 
dated Edison Arthur Kill No. 3 Generating Station. Step II. Conceptu- 
al boiler design. Covell, R.B.; Darling, S.L.; Tanca, M.C. (Combus- 
tion Engineering, Inc., Windsor, CT (USA)). Aug 1978. 130p. Dep. 
NTIS, PC A07/MF AOl1. 

The objective of this project was to study the feasibility of 
retrofitting an existing utility boiler to fire coal utilizing atmospheric 
fluidized bed combustion and to estimate the cost of a fluidized bed 
retrofit. The unit selected for the retrofit study was Consolidated 
Edison’s 500 Mw Arthur Kill Unit No. 3. The fluidized bed design 
parameters were based on those established for the Rivesville unit. 
Several conceptual retrofit boiler designs were proposed. These 
designs were evaluated considering the rework required, fuel feed, 
reliability, maintenance, and cost. The design selected has the flui- 
dized beds located in the furnace area and arranged in several 
elevations along all four furnace walls. Performance requirements 
for auxiliary systems and components such as fuel feed, particulate 
removal, air and gas handling and ash handling equipment were 
determined based on the retrofit design conditions. Where existing 
equipment was unsuitable, new equipment was selected. Costs were 
estimated for rework of the boiler and for addition of auxiliary 
equipment. The cost of the fluidized bed retrofit was compared to 
the cost of a wet scrubber retrofit. Results of the technical evalua- 
tion indicated that utility boilers can be retrofitted to fire coal in 
fluidized beds using existing technology. However, some auxiliary 
equipment such as the fuel feed, particulate removal, and ash han- 
dling equipment would require additional development. The estimat- 
ed cost of the fluidized bed retrofit is $230/Kw, while the estimated 
cost of a wet scrubber retrofit is $151/Kw. Estimated operating costs 
also indicate a slight advantage for the wet scrubber retrofit, due 
primarily to reduced limestone requirements. 


18660 (NP—23468) Short-time reliability calculations for moni- 
toring the fast power reserve of utilities in interconnected operation. 
Traeder, G. (Technische Hochschule Aachen (Germany, F.R.). Fa- 
kultaet fuer Elektrotechnik). 18 Feb 1977. 112p. (In German). Dep. 
NTIS (US Sales Only), PC A06/MF AOI1. 

A sufficient power reserve is absolutely necessary for reliable 
supply of electric power. To achieve this, the reliability as well as 
the size of the required power reserve is of importance. Methods for 
assessing the necessary power reserve, taking into account the time 
requirements for this reserve as a function of the probability for 
inadequate supply and in relation to the line of the load. In doing 
this, the calculation for monitoring and controlling the supply reli- 
ability in operation as an on-line duty for the process computer and 
the inclusion of the coupling lines into this calculation will find 
special consideration. 


18661 Purpose of control engineering in the thermal power sta- 
tion. Unbehauen, H. Brennst.-Waerme-Kraft; 30: No. 6, 243-245(Jun 
1978). (In German). 

Starting with a schematic description of the thermal power 
station process, the reasons for the automation of the process are 
discussed. The range of the control engineering in the thermal power 
station is then shown. Finally, the stage reached by the development 
and the further tendencies of the control engineering in thermal 
power Stations are considered. 


18662 Maneuverability of a 500-MW unit at the Hagenwerder 
III power station. Reichel, W.; Eidam, V.; Eichhorn, P. (Kombinat 
Kraftwerksanlagenbau Dresden, Ger). Energietechnik; 28: No. 4, 142- 
144(Apr 1978). (In German). 

This contribution supplements the experience with regard to 
the maneuverability of power units, gained during the testing and 
commissioning of the first two 500-MW units in the German Demo- 
cratic Republic. The differences in the commissioning technologies 
between these two units are discussed. 


18663 Coupling of units in conventional power stations from the 
viewpoint of heat engineering for maximum maneuverability. Jonas, 
K.; Kemnitz, R.; Berg, H. (Kombinat Kraftwerksanlagenbau Berlin, 
Ger). Energietechnik; 28: No. 4, 136-141(Apr 1978). (In German). 
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Some elements of thermal engineering coupling of a condens- 
ing unit are discussed in detail from the point of view of maneuver- 
ability in order to stimulate further development. The following 
guidelines are formulated: the arrangement of units should be, as far 
as possible, in mutually independent functional groups; long systems 
with two-phase flows should be avoided; equipment of high vari- 
able-load-parameter gradients should be developed and used; cou- 
plings should be designed that allow possibly constant steam tem- 
perature conditions. 


18664 Optimization of shutdown conditions for 200 mw power 
blocks switched over to standby service during load graph drops. 
Kobzarenko, L.N.; Madoyan, A.A.; Arakelyan, E.K. (All-Union 
Heat Eng Inst, USSR). Teploenergetika (Moscow); No. 3, 9-12(Mar 
1978). (In Russian). 

The temperature conditions of a 200 MW power block fol- 
lowing shutdown for standby service were experimentally investi- 
gated. On the basis of the results obtained, recommendations are 
given for reducing cyclic variations of temperatures in individual 
elements of the unit. In particular, it is stated that load shedding 
should be accompanied by maintenance of invariable steam tempera- 
tures after the steam generator. 


18665 Investigation of the maximum load of a 300 MW block. 
Leonkov, A.M. (Belorusskij Politekhnicheskij Inst., Minsk); Mysak, 
1L.S.; Prokopenko, A.G. Arch. Energiewirtsch.; 32: No. 2, 135-139(Feb 
1978). (In German). 

The maximum load of a supercritical 300 MW unit with 
switched-on regenerating system is 315 MW. The major inhibiting 
factors of a further power increase are the steam pressure inside the 
chamber of the turbine control stage (18,5 MPa) and the operating 
temperature of the boiler heating surfaces, in particular in the lower 
radiation section. With optimum furnace parameters at maximum 
load, the steam generator can be operated relatively slowly under 
excess load; the boiler efficiency will be about 74%. 


18666 Selection of initial technical and economic data for design 
investigations of freon power plants. Moskvicheva, V.N.; Ogurechni- 
kov, L.A.; Petin, Yu.M. (Acad of Sci of the USSR, Novosibirsk). 
Izv. Sib. Otd. Akad. Nauk SSSR, Ser. Tekh. Nauk; 135-140(1978). (In 
Russian). 

In application to the Central Region of the European part of 
the USSR, one of several possible variants of a closed-loop, freon 
power plant using low-potential heat of hot industrial waste waters, 
is considered. Within the range of the considered capacities of a 
freon plant from 0.75 to 72 MW, it is calculated that the specific 
costs of 1 kW*h of electric power produced would amount to 0.55- 
1.35 kopecks, while the prime costs would be from 0.24 to 0.92 
kopecks/kW*h and specific capital investments would amount to 
200-260 roubles/kW, depending on the capacity of the freon power 
plant. Experience of an experimental freon geothermal power plant 
using Paratun hot springs in Kamchetka in 1964-1971 is recalled. 12 
refs. 


18667 Thermal power plants and method of a thermal 
power plant. Rajakovics, G.E. (to Vereinigte Edelslshlwerke AG). 
US Patent 4,041,709. 16 Aug 1977. Priority date 22 Jun 1973, 
German, Federal Republic of (F.R. Germany). 8p. 

A thermal power plant is described in which an alkali metal 
vapor energy conversion circuit is arranged in heat transfer relation- 
ship with an additional circuit whose working medium does not 
vigorously react with alkali metal. Diphenyl, terphenyl are disclosed 
as suitable media. The additional circuit may in turn be in heat 
transfer relationship with a steam circuit, in which event the addi- 
tional circuit is interposed between the alkali metal energy conver- 
sion circuit and the water vapor (steam) circuit. The upper process 
temperature of the interposed energy conversion circuit is between 
about 420 and 480°C, preferably between 440 and 470°C. The 
transfer of the heat from the interposed circuit to the water vapor 
circuit preferably takes place in a temperature range in which the 
oe by the water vapor circuit proceeds substantially isother- 
mally. 


18668 Power generating system. Thompson, W.C. US Patent 
4,030,300. 21 Jun 1977. Filed date 10 Aug 1976. 8p. 

An electric power generating system is disclosed in which 
solid material is caused to flow by gravity from an upper level to a 
lower level onto a wheel or a series of wheels which are caused to 
rotate by the weight of the material on blades spaced along the 
periphery of the wheels. The wheels are interconnectable and in a 
system which drives electrical generators to produce power. 


18669 Dynamic analysis of a supercritical- and variable- pressure 
Benson boiler. Part I. Ohara, K.; Komeno, M.; Shimada, T.; Mor- 
iyama, T.; Sagawa, R.; Kurosaki, Y.; Yamamoto, K. Kawasaki Giho; 
No. 61, 32-37(Aug 1976). (In Japanese). 

In recent thermal power plants, especially middle load power 
stations, supercritical steam conditions and variable-pressure oper- 
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ation are used not only for raising plant efficiency but also for 
improving operating characteristics. In this paper a dynamic model 
of a supercritical pressure Benson boiler with variable-pressure oper- 
ation and its open- and closed-loop simulation are reported. This 
model involves not only boilers but also high-pressure turbines, 
intermediate- and low-pressure turbines, main steam piping and 
reheater piping. As a once-through boiler is essentially a distributed- 
parameter system, the distributed-parameter model is used respec- 
tively for the economizer, evaporator, superheater and reheater. As 
this boiler is a supercritical- and variable-pressure boiler, two models 
(supercritical and subcritical) are required, corresponding to full and 
partial loads. These models have been developed, therefore the 
simulation is available in both supercritical and subcritical pressure 
regions. The results of open-loop simulation show clearly the differ- 
ence between full-load and partial-load dynamics. 


COOLING AND HEAT TRANSFER EQUIPMENT AND 
SYSTEMS 


REFER ALSO TO CITATION(S) 18706, 20287 


18670 (CONF-7809109—1) Biological evaluation of devices used 
for reducing entrainment and impingement losses at thermal power 
plants. Cada, G.F.; Szluha, A.T. (Oak Ridge National Lab., TN 
(USA)). 1978. Contract W-7405-ENG-26. 53p. Dep. NTIS, PC A04/ 
MF AOl. 
From International symposium on the environmental effects 
of hydraulic engineering works; Knoxville, TN, USA (12 Sep 1978). 
A preliminary survey of fish protection devices either in use 
or proposed for water intake structures was conducted for the 
purpose of assessing their potential for reducing impingement and 
entrainment. All the designs examined can be divided into two basic 
categories: behavioral screening systems and physical screening sys- 
tems. The behavioral screening devices rely upon the ability of fish 
to sense artificial stimuli and respond by swimming away from 
hazardous areas. These systems are of little or no value in protecting 
planktonic fish eggs, larvae, and disoriented, heat-shocked, or lethar- 
gic adult fishes. Many of the physical screening devices, on the other 
and, require the impingement of organisms against a screen before 
they can be removed from the intake system, thus subjecting surviv- 
al. Some of the designs incorporate both behavioral and physical 
sceening concepts. Six devices were selected for further considera- 
tion based on their potential or demonstrated effectiveness in reduc- 
ing impingement and entrainment losses at a variety of intake situa- 
tions. The structures evaluated were modified vertical traveling 
screens, louvers, angled vertical traveling screens, horizontal travel- 
ing screens, center-flow screens, and wedge-wire screens. Since 
some of these intake structures represent new concepts, few labora- 
tory or in situ biological studies have been carried out. For others, 
actual reductions in fish losses have been demonstrated. The design 
features and status of biological testing is discussed for each device, 
and an evaluation of their fish protection potential is presented. 


18671 (NTIS/PS—78/0898) Cooling towers (citations from the 
NTIS data base). Report for 1964-August 1978. Hundemann, A.S. 
(National Technical Information Service, Springfield, VA (USA)). 
Aug 1978. 277p. 

Abstracts of Federally-funded research dealing with design 
and environmental impacts of wet and dry cooling towers are 
presented. Cooling tower drift instrumentation and thermal and 
chemical pollution control systems are covered. Citations primarily 
pertain to cooling towers used in nuclear power plants, with a few 
pertaining to cooling towers used in wastewater treatment. (This 
updated bibliography contains 271 abstracts, 51 of which are new 
entries to the previous edition.) 


18672 (NTIS/PS—78/0899) Cooling towers: design and perform- 
ance (citations from the Engineering Index Data Base). Report for 
1970-August 1978. Hundemann, A.S. (National Technical Informa- 
tion Service, Springfield, VA (USA)). Aug 1978. 312p. 

Abstracts from worldwide research on design and perform- 
ance of mechanical draft and natural draft wet, dry, and dry-wet 
combination cooling towers are discussed. Citations cover studies on 
size reduction, corrosion protection, and economic optimization of 
cooling towers primarily used with nuclear power plants and fossil 
fuel power plants. A few abstracts pertain to cooling towers used in 
wastewater treatment. (This updated bibliography contains 305 ab- 
stracts, 65 of which are new entries to the previous edition.) 


18673 (NTIS/PS—78/0900) Cooling towers: environmental stud- 
ies (citations from the engineering index data base). Report for 1970- 
August 1978. Hundemann, A.S. (National Technical Information 
Service, Springfield, VA (USA)). Aug 1978. 144p. 

Abstracts from worldwide research on thermal, meteorologi- 
cal, and ecological effects associated with cooling towers used 
primarily by fossil fuel and nuclear power plants are cited. Citations 
cover plume behavior studies, including measurement of airborne 
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particulate concentration, and characterization and management of 
drift as well as noise pollution and salt deposition effects on vegeta- 
tion. A few abstracts pertain to environmental effects from cooling 
towers used in wastewater treatment. (This updated bibliography 
contains 138 abstracts, 21 of which are new entries to the previous 
edition.) 


18674 (PB—281602) Power plant cooling water chlorination in 
northern California. Extramural report, 31 October 1975—30 Decem- 
ber 1976. Hergott, S.; Jenkins, D.; Thomas, J.F. (California Univ., 
Berkeley (USA). Sanitary Engineering Research Lab.). Mar 1978. 
78p. (UCB/SERL—77-3). NTIS PC A0S/MF AO1. 

A survey was conducted of chlorination practices at five 
power plants owned and operated by the Pacific Gas and Electric 
Company. Frequency and duration of chlorination varied significant- 
ly from plant to plant and was controlled analytically by the orthoto- 
luidine and/or amperometric methods. All the plants plan to change 
to using the amperometric method for future control purposes. In- 
plant studies were conducted during chlorination cycles to deter- 
mine oxidant residuals at both the condenser inlets and at a point 
near the outfall. Both free and total oxidant residuals were measured 
amperometrically for most studies. The DPD-FAS method was 
included in later studies to gain a better understanding of the nature 
of the oxidant residual. These results indicated that most of the 
oxidant residual at the Hunters Point and Moss Landing power 
plants was bromine residual. Decay studies were conducted at the 
plant sites on the chlorinated cooling water collected at the outfall. 
The slowest decay was observed at the Contra Costa plant where 
the cooling water was the freshest. The most rapid decay was at the 
Hunters Point plant. The presence of sunlight increased the rate of 
decay at all locations. 


18675 Dry/wet water cooling tower ventilated from ground level. 
Houx, J.R. Jr.; Landon, R.D.; Lindahl, P.A. Jr. (to Marley Co., 
Mission). German(FRG) Patent 2,751,111/A/. 24 May 1978. 3p. (In 
German). 

A cooling tower is described which gives off air in such a 
manner that the inner, hot and moist air is at least partly enclosed in 
hot dry air so that moisture deposition on near-by installations is kept 
at a minimum level. 


18676 In aqua veritas - water treatment in conventional power 
plants. Process alternatives. Bursik, A. (Grosskraftwerk Mannheim 
A.G. (Germany, F.R.)). Energie; 30: No. 4, 126-129(Apr 1978). (In 
German). 

Different methods of water treatment in conventional power 
plants are described. Some techniques to treat fresh water, conden- 
sate, cooling tower fresh water, and waste water are discussed. 


18677 Peaking heat and power plants with combined utilization of 
steam and gas turbine sets. Gribov, V.B.; Davydova, T.N_; 
Dlugosel'skii, V.I.; Zaretskaya, A.V.; Kaplan, M.P.; Kolosova, E.G.; 
Kostrova, T.A. (Cent Sci Res Boiler and Turbine Inst, USSR). 
Teploenergetika (Moscow); No. 4, 28-32(Apr 1978). (In Russian). 

Diagrams and technical and economic performance indices to 
obtain maneuverable (peaking) capacity at heat and power plants 
and spheres of its application are considered. It is concluded that the 
setting up of combined plants should be implemented in the first 
place on the basis of the T-175/210-130 turbines, whose design 
envisages the possibility of long disconnection of the high-pressure 
heater, and of the gas turbines GT-45 made in Khaskov and the GT- 
100-2 made in Leningrad. 


18678 Pressure behaviour of large-boiler plants on load dump. 
Oude-Hengel, H.H. (Technischer Ueberwachungs-Verein Rheinland 
e.V., Moenchengladbach (Germany, F.R.)). Waerme; 84: No. 1, 21- 
25(Mar 1978). (In German). 

Pressure variations to be anticipated in the steam generator 
and the turbine bypass system, including reducing and safety valves 
after load shedding of the turbine generator were studied. This was 
done by means of a mathematical model consisting of a number of 
components connected in series, simulating heated and non-heated 
sections as well as pumps and valves. It was assumed that within the 
‘problem time’ of about 20 seconds at maximum there is no heating 
and only a very smail change in feeding. By modification, the model 
may be used for all types of steam generators collectively called 
water-tube boilers. 


18679 Relation between internal corrosion of the boiler, boiler 
scale formation and the magnetic field of the steam generator tubes. 
Filimonov, O.V.; Wainman, A.B.; Gofman, I.N. Arch. Ener- 
giewirtsch.; 32: No. 3, 153-197(Mar 1978). (In German). 

Translated from Svjyaz vnutrikotlovoj korrozii i nakipeobra- 
zovanija s magnitnym pcolem parogenerirujuscich trub, in "Teploen- 
ergetika’, (Oct 1977) v. 24(10) p. 66-68. 

Investigations of pipe breaks in oil-fired steam generators 
(operating pressure 11.0 to 15.5 MPa) due to internal corrosion are 
reported. It was found that the materials were strongly magnetized, 
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in particular at the points of break. The causes for this magnetisation 
are not yet fully clarified; there seems to be some relation with 
operating conditions and material properties. The investigations 
show that the thermowave effect is the main factor here. 


18680 Air from new pipes. M.A.N. has developed a new dry- 
cooling system. Energie; 30: No. 3, 74-75(Mar 1978). (In German). 

The new dry-cooliag system method LRT (Luftrohr-Trock- 
enkuehlturm) developed by M.A.N. is designed so that the surface 
touched by the air is on the inner side of the pipe. Air and water- 
touched surfaces are hence practically equal in area without using 
ribs. In order to transfer an equally large amount of heat, one 
requires a considerally smaller air-side resistance with the LRT 
element compared to the outer ribbed pipe. The joining of the binary 
turbine to the direct process of dry cooling using the LRT element 
greatly increases the useful heat gradient for the turbine. The prima- 
ry energy utilization is thus improved and hence less burdening of 
the environment. The working agent for the binary process is MWA 
(methoxy propanol-water azeotrope) having high heat transfer 
values, is non-toxic and biologically decomposable. Compared to 
common construction materials in turbine building, it is not aggres- 
sive. MAN is planning a dry cooling tower according to the LRT 
system Nuernberg’s own power plant. 


18681 Phase composition of boiler slags containing vanadium. 
Slobodin, B.V.; Glazyrin, M.P.; Fotiev, A.A.; Glenov, V.P.; Yakhi- 
levich, F.M.; Arapova, LA.; Safronov, M.M. ’ (Moscow Cent Boiler 
and Turbine Inst, USSR). Teploenergetika (Moscow); No. 3, 40- 
43(Mar 1978). (In Russian). 

Phase composition of the slag formed on the bottom of the 
after-burning chamber of a cyclone boiler at the Konakovo district 
power station fired by residual oil containing vanadium was investi- 
gated by means of an integrated physical and chemical method. The 
slag deposit was divided into five layers differing by color and 
density. The composition of each layer was studied separately and a 
diagram showing various phase components is presented. It is shown 
that the maximum quantity of vanadium is concentrated in the 
“cold” layer at the bottom wall and the minimum quantity in the top 
“hot” layer. 


18682 Predicting salt composition of water in circulatory cooling 
systems. Kot, A.A.; Bodnar’, Yu.F.; Gronskii, R.K. (All-Union Heat 
Eng Inst, USSR). Teploenergetika (Moscow); No. 3, 58-60(Mar 1978). 
(In Russian). 

A method and formulas are presented for the calculation of 
the variation of the salt composition of circulating water in circula- 
tory cooling systems. The succession of calculations is shown by 
examples. The method in question makes use of the following 
concepts: degree of system equilibrium S, multiplicity of water reuse 
K, salinity factor f. 


18683 Drift modeling and monitoring comparisons. Chen, N.C.J. 
(Oak Ridge National Lab., TN); Hanna, S.R. Atmos. Environ.; 12: 
1725-1734(1978). 

Ten drift deposition models are compared using a set of 
standard input conditions for a natural draft cooling tower. Most of 
the models agree within a factor of three. However when all ten 
models are compared, the predicted maximum drift deposition differs 
by two orders of magnitude, and the downwind locations of the 
maximum differ by one order of magnitude. The discrepancies are 
attributed mainly to different assumptions in the model regarding the 
initial effective height of the droplets. Current programs measuring 
drift characteristics at the tower mouth and drift deposition down- 
wind of the tower are summarized. At the present time, drift 
deposition measurements, sufficiently comprehensive for model ver- 
ifications, are unavailable. Hopefully, the Chalk Point Program will 
satisfy this need. 


18684 Trickle plate for cooling towers. Henning, H.; Kliemann, 
S. (to Balcke-Duerr A.G.,  Ratingen (Germany, F.R.)). 
German(FRG) Patent 2,619,407/A/. 17 Nov 1977. 15p. (In 
German). 

It is proposed that the trickle plate for cooling towers should 
be modified so that it is made at both sides at the lower edge as a 
water collecting gutter. Such a trickle plate is suitable for counter 
flow and for transverse flow construction. Variations of shape and of 
the collecting gutter are described. 


18685 Contribution to the calculation of direct water-to-air heat 
exchangers, i.e. without partitions. Merigoux, J. (Centre Technique 
des Industries Aerauliques et Thermiques (CETIAT), 69 - Lyon 
(France)). Klima Kaelte Ing.; 5: No. 11, 385-388(Nov 1977). (In 
German). 

Two methods are presented, how to determine the heat and 
mass transfer coefficients in air-water heat exchangers: iterative 
integration of the heat transfer rate, use of the log mean enthalpy 
difference. 
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18686 Cooling tower. Jasch, E.; Schardt, R. (to Krupp (Friedr.) 
G.m.b.H., Essen (Germany, F.R.)). German(FRG) Patent 2,602,058/ 
A/. 28 Jul 1977. 11p. (In German). 

In a dry cooling tower, the main surfaces of the large up- 
wards channel are formed by a flexible cover, which is tensioned 
over a cable net in the form of a hyperboloid. The cable net hangs 
from an upper ring supported by cables from the top of the mast, has 
a distance ring of somewhat smaller diameter at about half its height 
and ends in a lower ring of somewhat greater diameter (than the 
higher one). From this closing ring at the lower end of the actual 
cooling tower, the surfaces of the cooling elements extend with a 
slight inclination to the inside and downwards. They end at a lower 
circle on the central mast. The cooling elements, according to the 
invention, are connected via bellows and mechanically solidly to the 
closing ring. Damaging outside air cannot flow in there. With a 
conically spread foot of the mast and suitable shaping of the cooling 
elements, these can be positioned freely between the foot of the mast 
and the closing ring, and expensive support frames and vertical 
supports can be saved. Also, cables acting as spokes between the 
closing ring and the foot of the mast take load from the cooling 
elements and stabilise the closing ring. As the cable net with the 
flexible cover is pretensioned by the weight of the closing ring, some 
cables of the cable net extended downwards with light floor anchor- 
ing are sufficient for further load relief. The foundations of the mast 
have a lower vertical load due to these relatively low load relief 
forces and the load reduction from the closing ring to the foot of the 
mast. 


18687 Evaporation heat exchanger. Niemens, W. German(FRG) 
Patent 2,558,969/A/. 7 Jul 1977. 11p. (In German). 

This principle of a heat exchanger should combine the advan- 
tages of the dry cooling tower (closed circuit) with the advantages 
of the wet cooling tower (intensive heat removal by evaporation) by 
the interposition of a third medium between the coolant circuit and 
the cooling air. For this purpose, the heat exchanger tubes which 
have cooling water flowing through them as the primary medium 
are equipped with annular discs as cooling ribs at equal spacing. The 
intermediate spaces between these ribs are filled with porous, heat 
conducting rings, so that the heat exchanger tube with the ribs and 
rings form a full cylinder. These rings are fed with water, as an 
intermediate medium to be evaporated via a pipe line of low diame- 
ter taken along the internal wall of the heat exchanger tube or 
outside. A liquid/gas interface is formed in the ring or evaporation 
body under the influence of the cooling air flowing past (as the 
second medium), from which the water intermediate medium is 
evaporated, taking away the heat. The heat exchanger according to 
the invention should be considered specially for cooling plant and 
should save investment and running costs. The cooling tower circuit 
as liquifier of a refrigeration plant can be omitted. For operation in 
parallel or in series with a refrigeration plant, its operating time 
should be restricted or (in special cases) the refrigeration plant can 
be dispensed with altogether. 


18688 Efficiency and utilization of cooling towers. Rogers, P. US 
Patent 4,031,173. 21 Jun 1977. Filed date 25 Mar 1976. 6p. 

The invention relates to cooling towers of the type currently 
in use for cooling water and/or condensing exhaust steam as for 
example in association with nuclear or fossil fuel type power plants. 
Typically towers are very y - and very high. The invention 
embodies an original concept for utilization of such towers, for 
example hyperbolic towers, for the generation of energy from wind 
and also for improving the efficiency of the cooling tower. In the 
exemplary form of the invention a large wind driven rotor is 
provided to be carried by the tower and to rotate around its axis at 
the position of the narrowed throat of the tower. Pressure is generat- 
ed by the rotor and discharged through nozzles arrayed on the inside 
of the walls of the tower to augment and enhance the draft within 
the tower. 


18689 Natural-draught dry cooling tower for steam power plants. 
Nasser, G.E.D. (to Linde A.G., Wiesbaden (Germany, F.R.)). 
German(FRG) Patent 2,454,055/C/. 21 Apr 1977. 5p. (In German). 

The problem of making natural-draught cooling towers for 
large steam power plants as simple, compact, and economical as 
possible can be solved by a combination of well-known structural 
features: The condenser elements, which are designed as stacks of 
plates with corrugated surfaces, are arranged in the form of a 
truncated pyramid enlarged at the top. In the cooling air flow, there 
are openings for feeding in superheated gas from the lower part of 
the cupola. 


18690 Method for the corpuscular irradiation of a preparate. 
Anger, K.; Lischke, B.; Oelmann, A.; Reschke, H. (to Siemens A.G. 
). German(FRG) Patent 2,547,079/A/. 21 Apr 1977. 7p. (In 
German). 

A further possibility is described for imaging etched patterns 
in the submicron region by means of corpuscular irradiation, to make 
the supporting structure disappear. After imaging the mask in a ratio 
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of 1:1 on the semiconductor plate, the parallel electron beam is tilted 
by an angle which in radian measure is equal to the ratio of the strip 
width and the distance between mask and preparate. The apparatus 
only requires small axial distances due to slight distances needed. 


POWER CYCLES 
REFER ALSO TO CITATION(S) 19378 


18691 High-temperature combined gas and steam power plant. 
Kirillov, LI. Energ oenie; No. 4, 5-6(1978). (In Russian). 

The prospects of application of high-temperature gas turbines 
with intensive cooling by steam are analyzed. An optimal combined 
power plant designed at the Leningrad Polytechnical Institute is 
described. It uses the main elements of a promising typical gas 
turbine power plant. The fundamental principles of design of an 
optimal thermal diagram are formulated. It is shown that scientific 
achievements and modern technical means permit construction of a 
—_ maneuverable combined gas and steam power plant having an 

iciency of 50% and higher. 16 refs. 





18692 Combined gas-steam turbine power plant. Baker, J.M.; 
Clark, G.W.; Harper, D.M.; Tomlinson, L.O. (to General Electric 
Co., Schenectady, N.Y. (USA)). German(FRG) Patent 2,721,168/A/ 
. 24 Nov 1977. 13p. (In German). 

A combined-cycle gas-steam turbine power plant is described 
which can undergo fast load changes without any great temperature 
changes in the gas turbine, the steam generator, or the steam turbine. 
Detailed description, two schematic drawings. 


WASTE-FUELED SYSTEMS 
REFER ALSO TO CITATION(S) 18268, 19377 


18693 Energy system producing electricity, hot water, and steam 
from combustible refuse. Edwards, R.S. US Patent 4,041,906. 16 Aug 
1977. Filed date 14 Apr 1976. 4p. 

An energy system is disclosed which burns refuse inside a 
steam chamber to drive a steam turbine and an electrical generator. 
In addition to the electrical energy produced, hot water and steam 
are delivered as by-products. 


18694 Utilization of solid wastes for the generation of electric 
power. Meyers, S.; Sussman, D.B. (Environmental Protection 
Agency, Washington, DC). Energy Dev. (N.Y.); No. 3, 30-33(1977). 

There are three basic thermal techniques currently seen as 
feasible alternatives for producing energy from municipal solid 
waste: (1) direct combustion of the raw or semiprocessed solid waste 
in a grate-fired steam generator; (2) mechanically processing the 
organic fraction of the solid waste into a more readily usable form so 
that it can be burned by itself or as a supplement to other solid or 
liquid fossil fuels in a suspension- or semisuspension-fired steam 
generator; and (3) pyrolyzing or gasifying the organic fraction of the 
solid waste into a gaseous or liquid fuel that can be substituted for or 
used in conjunction with solid, liquid, or gaseous fossil fuels in steam 
generators or gas turbines. This paper describes the systems broadly 
and indicates their developmental status. 10 refs. 


COMPONENTS 
REFER ALSO TO CITATION(S) 18752 


18695 (AD-A—055607) Control feasibility study for the joint 
technology demonstrator engine. Final technical report May 1976— 
January 1977. Weber, J.A.; Pieper, K.A.; Boyer, R.C.; O’Keefe, F.J.; 
Thomas, R.C. (General Motors Corp., Indianapolis, IN (USA). 
Detroit Diesel Allison Div.). Oct 1977. Contract F33657-76-C-0021. 
95p. (DDAD-EDR—9089). NTIS PC AO5/MF AOI. 

This report documents a program which demonstrated the 
feasibility of using a Bendix Model EH-K1 digital controller to 
operate the gas generator portion of a Joint Technology Demonstra- 
tor engine. The control modes were developed by Detroit Diesel 
Allison, Division of GMC, to achieve optimal specific fuel consump- 
tion and safe engine operation. A digital simulation of the control 
modes was interfaced with a digital simulation of the engine to 
determine schedules and compensation. The Energy Controls Divi- 
sion of Bendix Corporation, as subcontractor to Detroit Diesel 
Allison, then coded the control modes to be compatible with the 
EH-K1 instruction set. The software was tested on a ground-based 
version of the EH-K1 interfaced to a simplified, linear analog engine 
model. The testing demonstrated stable engine operation using the 
defined control modes. 


18696 (AED-Conf—77-421-002) DETNAFORM at power plant 
installations. Schroeder, J.W.; Berman, I. (Foster Wheeler Develop- 
ment Corp., Livingston, NJ (USA)). 1977. 26p. (CONF-770938—2). 
Dep. NTIS (US Sales Only), PC A03/MF AOl1. 
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From 6. international conference on high energy rate fabrica- 
tion; Essen, F.R. Germany (9 Sep 1977). 

Portions of document are illegible. 

The effective shop use of explosive forming has been amply 
demonstrated for twelve years by the success of the expansion of 
over three million DETNAFORM tubes into tubeshects. This proce- 
dure has reduced cost and lapsed time as well as produced a 
metallurgically superior product. The laboratory tests done to prove 
the general feasibility of pressure sealing the tubes, the shop and 
laboratory applications to provide a pressure tight seal and the 
laboratory development and on-site procedures for DETNAFORM 
tubes within an operating power plant are described. 


18697 (EPRI-FP—507) Structural design concepts for increased 
reliability and safety in power plant condensing systems. Soler, A.I. 
(Pennsylvania Univ., Philadelphia (USA)). Sep 1978. 186p. Dep. 
NTIS, PC A09/MF AOl1. 

The research work reported consists of a series of investiga- 
tions in the area of structural analysis of power plant condensers. 
The results of a study undertaken to evaluate the effect of the 
condenser tube bundle, acting as a foundation support, on the 
compressive load carrying capacity of tube support plates are pre- 
sented. Information is included on: the effective bending properties 
of rectangular tube sheets; stress analysis of a U-tube heat exchanger 
tube sheet with integral channel, head, and unperforated rim; devel- 
opment of a mathematical model for predicting the deformation of 
tube support; numerical results obtained; and verification of numeri- 
cal results with experimental data. 


18698 Ash removal equipment arranged on a lifting mechanism 
for pulverized-coal furnaces of large-capacity steam generators. Fuhr- 
man, G.G.; Krogmann, U.J.; Schroth, G.W. US Patent 4,112,856. 12 
Sep 1978. Priority date 11 May 1976, German, Federal Republic of 
(F.R. Germany). 4p. 

Ash removal equipment associated with pulverized coal fur- 
naces for large-capacity steam generators is disclosed. The equip- 
ment has a chain conveyor disposed beneath the combustion cham- 
ber of the furnace immersed in water and a protective hood prevent- 
ing entry of outside air to the combustion chamber with hinged flaps 
by which the ash outlet of the combustion chamber can be closed 
off. With the coal furnace out of operation, the ash removal equip- 
ment can be elevated so that the hinged flaps are immersed in the 
water and can be lowered or raised during operation of the coal 
furnace relative to the position of the ash outlet. 


18699 Testing of ceramic gas turbine components under service- 
like conditions. Siebmanns, W. (Motoren- und Turbinen-Union 
G.m.b.H., Muenchen (Germany, F.R.)). Ber. Dtsch. Keram. Ges.; 55: 
No. 8, 406-409(Aug 1978). (In German). 

From Discussion meeting of the Deutsche Keramische Ge- 
sellschaft e.V. on high-temperature properties of ceramic materials; 
Baden-Baden, Germany, F.R. (16 - 17 Feb 1978). 

If all gas turbine components which are in contact with hot 
gas are manufactured from special ceramics (silicon nitride, silicon 
carbide), cycle and component temperatures can be increased up to 
1600°K. MTU is developing various components, such as combustor 
and turbine wheel, step by step until they are ready for service. At 
present, combustors are surviving comprehensive service-like cyclic 
tests in hot gas at atmospheric pressure (1000 h, 1000 starts per 
component) without damage. Tests above atmospheric pressure (5 
bar) are underway. At MTU, a rotor wheel variant consisting of a 
metallic hub with inserted single blades is being constructed. The 
step to aerodynamically contoured airfoils will follow, as soon as the 
stress problems encountered in connection with the blade root are 
fully under control. The program will be completed in 1980 with a 
test run of a prototype turbine made from ceramic components 
developed by various companies under the leadership of the 
DFVLR (Aerospace Research and Testing Institute). 


18700 Modern high-capacity turbogenerators. Barozzi, A.; 
Maccio, G. (Ansaldo, Genova, Italy). Elettrotecnica; 65: No. 5, 441- 
449(May 1978). (In Italian). 

The most important aspects of the design of modern large 
turbogenerators are considered. Some design solutions to reduce 
shipment problems, rotor stresses, and maximum temperatures are 
described. 


18701 Arrangement for thermo-elastic support for waste gas 
chimney of a gas turbine plant. Meyer, J.; Puetz, H. (to Kraftwerk 
Union A.G. ). German(FRG) Patent 2,734,329/B/. 13 Apr 1978. 5p. 
(In German). 

The invention discloses an arrangement for the thermo-elastic 
support of the waste gas chimney of a stationary gas turbine plant, 
with a cylindrical outer jacket, and a cylindrical inner jacket at a 
spacing to the outer jacket, which is closed at the lower end with a 
horizontal chimney floor. 
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18702 Steam generators and furnaces. Swoboda, E. Brennst.- 
Waerme-Kraft; 30: No. 4, 176-180(Apr 1978). (In German). 

The documents published in 1977 in the field of steam gener- 
ators for conventional thermal power plants are classified according 
to the following subjects: power industry and number of power 
plants, planning and operation, design and construction, furnaces, 
environmental effects, dirt accumulation and corrosion, conservation 
and scouring, control and automation, fundamental research, and 
materials. 


18703 Gas turbines. Schmoch, O. Brennst.-Waerme-Kraft; 30: 
No. 4, 184-188(Apr 1978). (In German). 

The documents on gas turbines published in 1977 are classi- 
fied and discussed under the following aspects: Marketing survey, 
state of technology, compressors, film cooling of turbines, gas tur- 
bine power plants, pollutant emissions, operation and experiences. 


18704 Moscow energy institute apparatus for high-temperature 
Strain measurement of thermal power plant steam tubes. Elizarov, 
D.P.; Popov, A.B.; Fedorovich, L.A. (Moscow Power Eng Inst, 
USSR). Teploenergetika (Moscow); No. 4, 65-68(Apr 1978). (In Rus- 
sian). 

A mechanical-type roller strain gage with a differential-trans- 
former displacement transducer to transmit indications to a second- 
ary recording device is described. A specific feature of its design is 
the use of an elastic fork-shaped base plate and of a $pi$-shaped 
support shoe between which two rollers--a measurement and a guide 
roller--are clamped. A pin at one end of the support shoe is welded 
to the steam pipe. Another pin on the opposite end of the plate is 
welded to the pipe, too. The roller minimizes friction between the 
shoe and the plate. The distance between the pins (25 mm) forms the 
base of the strain gage. The gage is able to operatae at temperatures 
above 500$degree$C. 


18705 Raising operational reliability and corrosion stability of 
rods of fittings of high-capacity power plants. Umanskaya, L.G.; 
Khmel'niker, V.L.; Moshtakova, N.P.; Ivnitskii, B.Ya. (Cent Sci Res 
Boiler and Turbine Inst, USSR). Teploenergetika (Moscow); No. 4, 71- 
73(Apr 1978). (In Russian). 

Results of an investigation of corrosion resistance of materi- 
als, coatings, and gland packings of shut-off and control valves 
D$sub y$=10 and D$sub y$=20 mm are presented. It is shown that 
corrosion in the zone of contact between the rod and the gland 
packing is the main cause of damage of rods in steam fittings. The 
best results were obtained when rods were strengthened by means of 
galvanic chrominizing and when a low corrosive-activity packing 
was used. 


18706 Characteristic features of operation of a P-57 boiler fire 
chamber in a 500 MW monoblock, fired by Ekibastuz coal. Suchkov, 
V.1.; Oslopov, O.I. (All-Union Heat Eng Inst, Ural, USSR). Teploen- 
ergetika (Moscow); No. 3, 26-30(Mar 1978). (In Russian). 

Based on the investigations described, the specific characteris- 
tics of the combustion chamber of the P-57 boiler are analyzed. It is 
shown that the implemented technical solutions ensure reliable, 
economic and maneuverable operation. 


18707 Improvement of the quality of pipes for boiler collecting 
drums at steam power plants. Dolinskaya, L.A.; Gulyaev, G.I; Kho- 
lyavko, Z.I.; Khanina, M.M. (All-Union Sci Res Inst of Pipes, 
USSR). Teploenergetika (Moscow); No. 3, 72-74(Mar 1978). (In Rus- 
sian). 

In the course of supplementary tempering at boiler engineer- 
ing plants, changes in the structure of collecting drum pipes take 
place. These changes are accompanied by a decline in strength 
characteristics of the 12Cr1MovV steel. An investigation of 60 mm 
pipes cooled in three ways during normalization is described: by air 
in sprayers; accelerated cooling in the 850-500°C range by a water/ 
air mixture in sprayers; and accelerated cooling in the 850-500°C 
range by water in a mechanized bath. It is found that application of 
accelerated cooling increases the quantity of tempered bainite in the 
streel structure and improves strength characteristics in the initial 
state and after supplementary tempering. 


18708 Axial flux penetration into the stator end laminations in 
large turbogenerators. Timotin, Al.; Tugulea, A. (Inst Polytech de 
Bucarest, Rom). Rev. Roum. Sci. Tech., Ser. Electrotech. Energ.; 23: 
No. 1, 21-41(Jan-Mar 1978). (In French). 

The effects of magnetic reaction are estimated and a tech- 
nique for the calculation of slot-generated magnetic field is pro- 
= Theoretical results are compared to those obtained with a 
model. 


18709 Layout of high-capacity steam turbine plants. Nesterov, 
Yu.A. Energomashinostroenie; No. 4, 45-48(1978). (In Russian). 
Problems of designing the layout of steam turbines are consid- 
ered. Brief descriptions and technical characteristics of the equip- 
ment are given. In particular, the layout of the close-coupled K-800- 
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240-2, K-800-240-3, K-500-166-2, and L-1200-240-3 turbines is de- 
scribed. 


18710 Arrangement of moving blades of a turbine wheel whith 
continuous connection. Krol, S. (to Groupe Europeen pour la Tech- 
nique des Turbines a Vapeur G.E.T.T., 75 - Paris (France)). 
German(FRG) Patent 2,550,159/A/. 26 May 1977. 9p. (In German). 

The arrangement is to prevent vibrations in turbine moving 
blades which are stiffened into a relatively rigid body which can 
vibrate by bandaging in groups or intentional loading during assem- 
bly. This produces a special form of caps by which each blade is 
terminated on the outside. These caps are meshed by cutouts and 
projections so that their tangential sequence forms a closed outer 
ring of blades, which can be deformed axially. The caps (or every 
other cap) contain a slightly bent T-groove on the outside centre, 
running tangentially, into which a flexible strip made of an alloy 
with a high coefficient of expansion, is inserted. This strip is a little 
longer than the width of the cap, so that when the blades are 
assembled it is deformed by the adjacent caps. Thus a relatively rigid 
system which can only vibrate aperiodically is formed, which is 
particularly suitable for the control stage of a turbine, where alter- 
nating forces at high frequency are produced in the first fixed row of 
blades. Detailed information is given on the imortant type of bending 
of the T-shaped grooves and the inserted strips and for their fixing in 
the grooves. 


18711 Materials selection and component design in stationary 
turbine construction. Gruenling, H.W. pp 115-126 of Behaviour of 
materials and components under thermal stress. Duesseldorf, Ger- 
many, F.R.; VDI-Verl. (1977). (In German) 

From Meeting on the behaviour of materials and components 
under thermal stress; Muenchen, Germany, F.R. (24 - 25 Nov 1977). 

A short historical survey of gas turbine constrution is given. 
Constructive and material optimisation measures for stationary gas 
turbine blades are discussed, including control of mechanical-thermal 
and chemical loads. It is concluded that with similar amounts of 
cooling air and similar cooling losses, all metallic materials could be 
used at the same gas temperatures as ceramic materials. Ceramic 
blades can withstand these temperatures without cooling and thus 
without losses. 


18712 Outlet facility for gas turbines. McNair, R.E. (to Wes- 
tinghouse Electric Corp., Pittsburgh, Pa. (USA)). German(FRG) 
Patent 2,224,249/C/. 23 1976. 4p. (In German). 

The aim of this outlet facility is to obtain minimum pressure 
losses in pressure recuperation from the kinetic energy of the turbine 
exhaust gas and to improve sound attenuation. This is achieved by 
corresponding dimensioning of the flow cross-sections for the differ- 
ent sections of the outlet facility. The essential feature of it is the 
creation of equal (average) cross-sections and therewith equal gas 
velocities for the diffusor outlet, a transition channel, and the silenc- 
er. Though the cross-section, in passing from the round diffusion 
outlet along the transition channel, containing no internals, and a 
corner bend until the inlet of the rectangular silencer is increasing in 
this way producing (the desired) turbulence, the free flow cross- 
section in the latter corresponds to the average one of the previous 
flow paths, because this section contains the sound-attenuating flow 
baffles. Tapered deflecting blades, placed before the baffles in cup- 
steam direction, keep the flow losses down during deflection from 
horizontal to vertical direction; the tapered end sections hace a 
similar effect. Besides reduced abrasion of the sound-attenuating 
elements, formed by the baffle plates, these results from the new 
design an increase of the kinetic energy of the exhaust gas from 35% 
to 70% (measured values) corresponding to an increase in turbine 
power by more than 6%. 


18713 Cooled turbine blades. Meloni, B. (to Brown, Boveri and 
Co. Ltd., Baden (Switzerland)). German(FRG) Patent 2,526,277/A/. 
25 Nov 1976. lip. (In German). 

The cooling of gas turbine blades is further improved upon or 
the coolant needed and the required power is reduced, as compared 
to the patent D-PS 24 53 801 by the same author. This is achieved by 
further subdivision of the coolant flow within the blade. Starting 
from the known construction (according to the above-mentioned D- 
PS), the cavity of the blade is not only flowed through by one 
channel and in two main directions; rather, several channels with 
stepwise overlapping walls and boreholes in the latter enable a 
specific and dosed distribution of the cooling air corresponding to 
the expected temperature increases. The cooling air leaves the blades 
from the pressure side - at the blade end - as well as on the suction 
side through single openings, as well as after combination of several 
part-flows, through cooling air outlets. 


18714 Electrical governor for a steam turbine. Eggenberger, 
M.A.; Troutman, P.H.; Callan, P.C. (to General Electric Co., Schen- 
ectady, N.Y. (USA)). German(FRG) Patent 1,426,802/C/. 23 Sep 
1976. 4p. (In German). 
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The combination of several control systems should make the 
control of a large turbine as regards nominal load and nominal speed 
of revolution (possibly with time controlled accelleration) possible 
without mechanical aid such as coupling rods, cams, etc.. The 
various valves controlling the flow of working medium, such as 
interceptor, fast shut-down and group or nozzle control valves have 
an adjustible multiplier in circuit before them which matches the 
control characteristics to one another or for special requirements. 
The input signal for these 3 multipliers is the same speed error signal, 
which is formed in an adding circuit as a difference between actual 
and specified speeds. The speed error signal multiplied by a selected 
factor goes to a further adding circuit in each control circuit, which 
is also fed with the separately set load nominal value signal. The 
combined signal, produced by the speed error signal and nominal 
value of load, controls the valve concerned via a servo amplifier and 
a hydraulic setting motor. Function generators produce linearisation 
of the valve function, i.e. proportionality between valve setting and 
flow of working medium. By a potentiometer pickoff at variable 
voltage, the actuating point of the control i.e. the start of opening or 
closing of each valve can be set. The displacement of the function 
generators into a feedback of the valve setting, which may be 
provided, makes their switching simpler. The ncminal load may be 
stated independent of speed of rotation, even with a solid supply 
network at constant, unchanged speed of rotation. All details of the 
arrangement are explained by means of a schematic diagram. 


18715 Steam raising unit. Wolfgarten, H. (to GHH Gutehoff- 
nungshuette Sterkrade A.G., Oberhausen (Germany, F.R.)). 
German(FRG) Patent 2,259,629/B/. 27 Nov 1975. 4p. (In German). 

The modification of a well known type of steam raising unit 
has the following aims: optimum heat transfer between the media 
concerned, material saving configuration of the heat transfer sur- 
faces, prevention of corrosion and deposits, equal tube stressing, and 
even heating of the tube floor. To further these aims, there is entry 
of the feed water from above through a central tube closed at the 
bottom to closely above the tube floor, feed water outlet into a 
preheating chamber surrounding the central tube and the inner shank 
of the U-tubes, additional adjustable extraction of part of the feed 
water flow above the pipework zone. The vertical boiler (in a well 
known arrangement) also contains a tube floor in the lower part 
which — U-shaped symmetrical tubes. The tube shanks open- 
ing into the outer radius of the tube floor are heated in a distribution 
chamber, situated below the tube floor which takes the fuel. The 
tube shanks situated on the inside (which are colder in operation) 
open into an outlet connected below the tube floor. The results in 
detail, according to the invention are: Heat transfer for the greatest 
heat gradient requires smaller heating surfaces. Radial flow of feed 
water from one side and return water flow from the other side 
prevents deposits due to insufficient water. All heating surfaces are 
completely used by the symmetrical arrangement of the U-tubes and 
the preheating chamber. 


18716 Regenerative heat exchanger of a gas turbine. Neubrand, 
F. (to Daimler-Benz A.G. ). German(FRG) Patent 2,419,376/A/. 6 
Nov 1975. 9p. (In German). 

The invention pertains to an improvement in the drive of heat 
exchangers by reducing space requirement and temperature-depend- 
ent secure fastening of the heat exchanger plate and torque transfer 
free of slippage. 


18717 Radial turbine wheel whith centripetal flow. Hagen, H. (to 
Motoren- und Turbinen-Union G.m.b.H., Muenchen (Germany, 
F.R.)). German(FRG) Patent 1,576,970/C/. 23 Oct 1975. 3p. (In 
German). 

The danger of cracks being formed due to thermal shocks, 
which occur during start-up, shut-down and load change of such 
turbines, is avoided by this construction. It consists, apart from a 
well known toroidal thickening of the wheel disc at its outer 
circumference, in increasing thickness of the running blades in the 
region of the leading edges. This construction also offers the possi- 
bility of giving the wheel disc extra strength against thermal cracks 
at the outer circumference and giving the running blades extra 
strength in the region of the leading edges by chromium plating and/ 
or material coating. 


WASTE HEAT UTILIZATION 
REFER ALSO TO CITATION(S) 18469, 19387, 19397 
18718 Waste heat recovery: the steam turbine in combined cycle 


= Platt, G.H. Energy Dig. (London) ; 7: No. 3, 21-26, 46(Jun 
8). 


Major items of plant in a combined cycle arrangement are gas 
turbine, heat recovery boiler, and steam turbine. In the simplest 
arrangement, no additional fuel is burned to that used in the gas 
turbine. This is known as the ‘simple recuperation cycle’ where the 
heat in a gas turbine exhaust raises steam in a simple-heat-recovery 
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boiler for expansion in a steam turbine. This is the arrangement of 
plant which forms the subject of this article. The gas turbine 
provides most of the output power in a simple recuperation com- 
bined cycle, with the steam turbine contributing approximately 33% 
to the total output. This represents an increase of some 50% to the 
power output from the gas turbine, and is achieved without any 
additional fuel consumption. The boiler is in its simplest and chea- 
pest form with no combustion control system. Combustion is entirely 
under the control of normal gas turbine systems. An overall net 
thermal efficiency of 30% or more can readily be achieved without 
plant complexity even at relatively small total outputs. 


ECONOMICS 


18719 Coal and nuclear costs: USA. Johnston, K. Nucl. Eng. 
Int.; 23: No. 270, 28-30(Apr 1978). 

An examination is made of a recent study by the Electric 
Power Research Institute into the cost of electricity generation in 
the USA using coal and nuclear power. The analysis was made on a 
regional basis with the US divided into six regions each representing 
a different set of circumstances affecting generating costs, the major 
regional effects being site labor and material cost. Cost estimates 
were for plants entering service in 1986 and were based on a 
common reference PWR design. One conclusion was that nuclear 
power was found to have a slight advantage in all regions, more 
especially in the East of the US where coal delivered prices are 
higher. 


18720 Coal and nuclear costs - UK. Masters, R. Nucl. Eng. Int; 
23: No. 270, 30-31(Apr 1978). 

A comparison of coal-fired and nuclear powered station costs, 
prepared by the UK Department of Energy for the Energy Commis- 
sion, is discussed. Comparisons were on costs for a single station. 
The technique of ‘standardized system costs’ was used. The compari- 
son covered SGHWR, PWR and AGR types of reactors and four 
profiles of possible future costs of coal were taken. The comparison 
of a new coal-fired and a nuclear station depends upon a balance of 
construction costs, generating costs, and of savings on the cost of the 
whole electrical system by reducing operation of older and more 
expensive plants. The report confirms that for coal-fired stations the 
key factors is the cost of the coal. For nuclear stations construction 
costs and plant performances are dominant rather than fuel cycle 
costs. 


OFF-PEAK ENERGY STORAGE 
REFER ALSO TO CITATION(S) 19291, 19292, 19460, 19970 


FUELS 
REFER ALSO TO CITATION(S) 17865 


18721 (LBL—8434) Interim validation report: major fuel burning 
installation system. Alter, S.; Baum, A.; Hinds, S.; Levinson, A.; 
Seeburger, R. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). Dec 1978. Contract W-7405-ENG-48. 234p. Dep. NTIS, 
PC All/MF AOl. 

The Major Fuel Burning Installation (MFBI) survey was 
undertaken to implement the Energy Supply and Environmental 
Coordination Act of 1974 (ESECA). ESECA was enacted (1) to 
provide for a means to assist in meeting the essential needs of the 
United States for fuels, in a manner which is consistent, to the fullest 
extent practicable, with existing national commitments to protect 
and improve the environment and (2) to provide requirements for 
reports respecting energy resources. The Act created a data collec- 
tion and regulatory program designed, inter alia, to (1) reduce power 
plants’ and MFBIs’ use of natural gas and petroleum products, (2) 
encourage these facilities to use coal as their primary energy source, 
and (3) accomplish these objectives without compromising air qual- 
ity. Responsibility for the program was vested in the newly created 
Federal Energy Administration (FEA). The information system 
validated here collected data on existing MFBIs. ESECA did not 
authorize the FEA to issue an order requiring an existing MFBI to 
convert to coal as its primary energy source. However, the FEA 
was vested with the discretion to issue an order prohibiting an 
existing MFBI from burning natural gas or petroleum products as its 
primary energy source. The issuance of a prohibition order to an 
MFBI effectively forced it to convert to coal or cease operations. 
ESECA required the FEA to make four substantive findings dis- 
cussed in the report before issuing a prohibition order. ESECA 
vested the FEA with broad discretion to implement the MFBI 
prohibition order program. The information system is criticized with 
respect to meaningfulness, accuracy, missing and inconsistent data 
and its age. 
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ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 18670, 18674, 20287, 20289, 
20301, 20328, 20370, 20413 


18722 (PB—283508) A guide to mathematical models used in 
steam electric power plant environmental impact assessment. Bloom, 
S.G.; Cornaby, B.W.; Martin, W.E. (Battelle Columbus Labs., OH 
(USA)). Feb 1978. Contract DI-14-16-0008-2108. 164p. NTIS PC 
A08/MF AOl1. 

The purpose of the guide is to provide the beginner or layman 
with a basic, nontechnical, and nonmathematical introduction to the 
principal types of mathematical models currently used as aids for 
predicting the environmental impacts of thermal power plant oper- 
ation. Its objectives are to provide a general overview of the 
modeling approach to impact prediction; to identify the principal 
kinds of problems to which modeling is applied; and to explain what 
models are, why they are used, how they work, what data they 
require, what they predict, how to interpret results, and how to 
recognize the limitations and uncertainties associated with these 
results. 


THERMAL EFFLUENTS 
REFER ALSO TO CITATION(S) 20477 


NOXIOUS GAS AND PARTICULATE ABATEMENT AND 
CONTROL 


REFER ALSO TO CITATION(S) 17706, 17748, 17749, 17751, 
19702, 20305 


18723 (AD-A—054767) Operating cost evaluation of sulfur diox- 
ide removal systems for boiler applications. Report for January— 
September 1977. Slaminski, J.M. (Civil Engineering Lab. (Navy), 
Port Hueneme, CA (USA)). Apr 1978. 41p. (CEL-TR—864). NTIS 
PC A03/MF AO1. 

Seven commercial processes for extracting sulfur dioxide 
from steam or steam-electric generating plants are analytically com- 
pared. The operation and economics of lime and limestone slurry 
scrubbing, dilute and concentrated double alkali, and dilute sulfuric 
acid processes with gypsum disposal products are contrasted with 
sodium sulfite/bisulfite and activated char sulfur recovery systems. 
Each process is critically analyzed to yield system flows and operat- 
ing expenses (including equipment power consumption, product 
disposal costs or credits, reagent requirements and operating and 
maintenance costs). The laws for scaling these results to any given 
plant capacity and coal sulfur content are developed and parametri- 
cally graphed. This information is a valuable guide for the Navy or 
utility engineer to perform accurate system evaluations. 


18724 (EPRI-FP—887) Application of acoustic agglomeration 
for fine particle emission control. Shaw, D.T.; Patel, S.; Cheng, M.T.; 
Wegrzyn, J. (State Univ. of New York, Buffalo (USA)). Aug 1978. 
24p. Dep. NTIS, PC A02/MF AOl1. 

Flue gases are routinely purged of their suspended fly ash 
burden by passing through (1) an electrostatic precipitator, (2) a 
scrubber, or (3) a fabric filter. These devices remove the coarser 
particles more efficiently than they do the finer. If the dusty gas 
were first pretreated by passing it through a sonic agglomerator, so 
that nearly all the finer particles were agglomerated into coarser 
ones before entering any of the above collector types, the overall 
collection efficiency would be improved. This report investigates the 
economic feasibility of such an approach. The investigation has been 
of a theoretical nature, supplemented by experiments on a laboratory 
scale, in order to evaluate sonic agglomeration constants with poly- 
styrene latex particles, dioctyl phthalate particles, Fe2Os particles, 
and others. The investigation indicates that intense acoustic fields 
cause the finer suspended particles to collide with the coarser ones in 
a process called orthokinetic interaction. To maintain the essential 
supply of coarse particles, the use of a spray to inject droplets into 
the sonic field appears to be helpful. The results clearly indicate that 
the sonic agglomerator, when viewed as a prospective auxiliary to 
present day electrostatic precipitators, is not an economically attrac- 
tive option due to the high power requirements. In a typical modern 

ulverized-coal-firing utility station with a gas flow rate of 1 million 
t’/min, the agglomerator would require about 1000 hp. This is 
certainly more power than used by current fabric-filter technology, 
which meets all proposed emission and opacity standards. Moreover, 
with the required intense sound levels of 150 decibels, sound muf- 
fling problems become serious. Assuming that a sonic agglomerator 
in tandem with an electrostatic precipitator would meet emissions 
standards at a power station, there would be sound-level code 
violations unless elaborate and expensive sound-deadening measures 
were used. 
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18725 (PB—281078) Control of utility boiler and gas turbine 
pollutant emissions by combustion modification - phase I. Report for 
June 1974—June 1976. Crawford, A.R.; Manny, E.H.; Bartok, W. 
(Exxon Research and Engineering Co., Linden, NJ (USA)). Mar 
1978. Contract EPA-68-02-1415. 150p. NTIS PC A0O7/MF AOl. 

The report gives results of a field study to assess the applica- 
bility of combustion modification techniques to control NOx and 
other pollutant emissions from utility boilers and gas turbines with- 
out causing deleterious side effects. Comprehensive, statistically 
designed tests were used to evaluate the effect of combustion modifi- 
cations. The most extensively studied combustion modification for 
utility boiler applications was staged firing at low excess air, which 
can reduce NOx emissions by up to about 50%, based on the results 
of short term tests. With emphasis on NOx emission control for coal- 
fired utility boilers, special attention was paid to the determination of 
potentially adverse side effects: increased combustible emissions, 
unwanted changes in particulate mass loading and size distribution, 
reduced boiler efficiency, increased furnace slagging and tube wall 
corrosion, and flame problems. Short term tests indicate that staged 
combustion may be applied to coal-fired utility boilers. The extent of 
furnace tube wall corrosion and slagging could not be determined 
conclusively, based on the results of 300-hour corrosion probing runs 
under low NOx and baseline operating conditions. For this reason, a 
long term furnace tube wall corrosion test of at least 6 months 
duration was initiated on a 500 MWe front-wall-fired boiler at Gulf 
Power Company’s Crist Station. 


18726 (PB—281317) Regeneration of calcium-based SO, sor- 
bents for fluidized-bed combustion: engineering evaluation. Annual 
report December 1975—January 1977. Newby, R.A.; Katta, S.; 
Keairns, D.L. (Westinghouse Electric Corp., Pittsburgh, PA (USA). 
Research and Development Center). Mar 1978. Contract EPA-68- 
02-2132. 148p. NTIS PC A07/MF AOl1. 

The report gives results of an engineering evaluation of 
regeneration of calcium-based SO, sorbents (limestone and dolomite) 
for application in both atmospheric and pressurized fluidized-bed 
combustion (FBC) processes. Economics of FBC power plants, 
operated with regeneration, are projected based on current estimates 
of regeneration process performance. Coal-fueled reductive decom- 
position is the regeneration process considered for atmospheric FBC; 
three regeneration schemes (two reductive decomposition processes 
and a two-step process) are evaluated for pressurized FBC. Estimat- 
ed costs of FBC power plants with regeneration are compared with 
costs of FBC plants using once-through sorbent (no regeneration). 
The economic feasibility of the regenerative system depends on 
several variables, including in particular the sulfur concentration 
achievable in the regenerator off-gas, the reduction in fresh sorbent 
feed rate possible through ragnuetcss and the cost of fresh sorbent 
and of solid residue disposal. The performance required for the 
regenerative FBC system to achieve economic feasibility is project- 
ed, and critical development needs are discussed. An integrated 
regeneration system for both atmospheric and pressurized FBC, 
capable of achieving the performance necessary, has yet to be 
demonstrated experimentally. 


18727 (PB—281331) Energy requirements for controlling SO. 
emissions from coal-fired steam/electric generators. Final report. 
Thomas, W.C. (Radian Corp., Austin, TX (USA)). Jan 1978. Con- 
tract EPA-68-02-2608. 136p. NTIS PC A07/MF AOI. 

The report is an analysis of the energy required by various 
methods of reducing sulfur dioxide emissions from coal-fired boilers. 
The energy required for limestone, lime double alkali, magnesium 
slurry, and Wellman-Lord/Allied flue gas scrubbing systems is dis- 
cussed. The variation of energy requirements with coal sulfur con- 
tent, emission level achieved and plant size is presented. The energy 
required to transport low sulfur coal to the mid-west or to physically 
clean sulfur from the coal is presented also. 


18728 (PB—281332) Energy requirements for controlling SO. 
emissions from coal-fired steam/electric generators - executive sum- 
mary. Final report. Thomas, W.C. (Radian Corp., Austin, TX 
(USA)). Jan 1978. Contract EPA-68-02-2608. 18p. NTIS PC A02/ 
MF AOl. 


The report is an executive summary of the main report. The 
main report is an analysis of the energy required by various methods 
of reducing sulfur dioxide emissions from coal-fired boilers. The 
energy required for limestone, lime, double alkali, magnesium slurry, 
and Wellman-Lord/Allied flue gas scrubbing systems is presented 
The variation of energy requirements with coal sulfur content, 
emission level achieved and plant size is presented. The energy 
required to transport low sulfur coal to the mid-west or to physically 
clean sulfur from the coal is presented also. 


18729 (PB—281333) Impact of modification/reconstruction of 
steam generators on SQ» emissions. Final report. Bornstein, M.L.; 
Fennelly, P.F.; Hall, R.R.; Roeck, D. (GCA Corp., Bedford, MA 
(USA). GCA Technology Div.). Dec 1977. Contract EPA-68-02- 
2607. 29p. (GCA-TR—77-21-G). NTIS PC A03/MF AO!1 
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This report discusses the terms ‘modification’ and ‘reconstruc- 
tion’ as related to New Source Performance Standards (NSPS) for 
SO, emissions from coal-fired boilers greater than 250 million Btu 
per hour input. An analysis of current boiler technology indicates 
there are few physical or operational changes that would qualify as 
modifications or reconstruction in the sense of altering SO2 emissions 
from a boiler system. This is true because SO2 emissions are a 
function of the sulfur content of the fuel and are not affected by 
furnace and boiler design and operating parameters. Two situations 
which could be construed as modifications affecting SO2 emissions 
would be conversion of a wood burning facility to coal or the use 
coal/oil slurries in a boiler originally designed for oil. Neither of 
these are expected to be widespread occurrences. First, there are few 
wood-fired boilers in the size range covered by NSPS and, secondly, 
it is doubtful there would be any incentive for such units to switch 
from a cheap waste fuel to a more expensive primary fuel. Boilers 
using coal/oil slurries have only recently been proposed and are still 
at an experimental stage. Also discussed in this report are some of 
the constraints that could inhibit an existing facility from installing 
flue gas desulfurization equipment. 


18730 (PB—281366) The effect of flue gas desulfurization avail- 
ability on electric utilities. Volume I. Executive summary. Final task 
report April—December 1977. Delleney, R.D. (Radian Corp., Austin, 
TX (USA)). Mar 1978. Contract EPA-68-02-2608. 43p. (RAD—78- 
200-187-07-13). NTIS PC A03/MF AOI. 

The report gives results of an analysis of the effect of the 
availability of a flue gas desulfurization system on the ability of an 
individual power plant to generate electricity at its rated capacity. 
(The availability of anything is the fraction of time it is capable of 
service, whether or not it is actually in service.) Also analyzed are its 
effects on a power generating system (a group of several coal-, oil-, 
and gas- fired power plants plus nuclear and hydroelectric plants). 


18731 (PB—281367) The effect of flue gas desulfurization avail- 
ability on electric utilities. Volume II. Technical report. Final task 
report April—December 1977. Delleney, R.D. (Radian Corp., Austin, 
TX (USA)). Mar 1978. Contract EPA-68-02-2608. 99p. NTIS PC 
A05/MF AOl1. 

The report gives results of an analysis of the effect of the 
availability of a flue gas desulfurization system on the ability of an 
individual power plant to generate electricity at its rated capacity. 
(The availability of anything is the fraction of time it is capable of 
service, whether or not it is actually in service.) Also analyzed are its 
effects on a power generating system (a group of several coal-, oil-, 
and gas- fired power plants plus nuclear and hydroelectric plants). 


18732 (PB—281469) Boiler design and operating variables affect- 
ing uncontrolled sulfur emissions from pulverized coal-fired steam 
generators. Final report. Castaldini, C.; Angwin, M. (Acurex Corp., 
Mountain View, CA (USA). Aerotherm Div.). Dec 1977. Contract 
EPA-68-02-2611. 80p. NTIS PC A05/MF AOI. 

The report presents an analysis of the data from eight field 
test reports for twenty-one steam generator/coal type combinations. 
The data were analyzed to determine boiler design and operating 
variables which affect SO. emissions, the extent to which emissions 
were affected, and trends in conversion of sulfur in coal to SO2, SOs, 
and solid sulfates. 


18733 Simultaneous treatment of SO, containing stack gases and 
waste water. Frosch, R.A.; Poradek, J.C.; Collins, D.D. US Patent 
4,123,355. 31 Oct 1978. Filed date 21 Nov 1977. 8p. 

A process is disclosed for simultaneously removing sulfur 
dioxide from stack gases and the like and purifying waste water such 
as derived from domestic sewage in which a portion of the gas 
stream and a portion of the waste water, the latter containing 
dissolved iron and having an acidic pH, are contacted in a closed 
loop gas—liquid scrubbing zone to effect absorption of the sulfur 
dioxide into the waste water. A second portion of the gas stream and 
a second portion of the waste water are controlled in an open loop 
gas—liquid scrubbing zone, the second portion of the waste water 
containing a lesser amount of iron than the first portion of the waste 
water, contacting in the open loop scrubbing zone being sufficient to 
acidify the waste water which is then treated to remove solids 
originally present. 


18734 Process for removing sulfur and NO/sub x/ components 
from a gas stream. Hass, R.H. (to Union Oil Co. of California). US 
Patent 4,123,507. 31 Oct 1978. Filed date 23 Jun 1977. 24p. 

A feed gas containing one or more components selected from 
the class consisting of H2S, SO2, SOs, COS, CS2, light mercaptans, 
and sulfur vapor is desulfurized by (a) hydrogenating and hydrolyz- 
ing essentially all non-H2S sulfur components to H2S, (b) oxidizing 
most of the HeS in the resulting product gas to sulfur, and removing 
the latter by condensation, (c) oxidizing the residual HeS to SOz, (d) 
absorbing essentially al! the SO. in an aqueous ammonia solution, (e) 
passing a portion of the SO2-containing ammonia solution to step (a), 
and (f) discharging from step (d) a purified product gas essentially 
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free of sulfur components. A feed gas, such as a stack gas, which 
contains only SO. and SOs; components to be removed therefrom, 
may be treated if alternative embodiments of the invention involving 
the passage of all or a major proportion of the feed gas directly to 
absorption step (d). In all embodiments of the invention a substantial 
proportion of NO/sub x/ components, if present in the feed gas, is 
also removed. 


18735 Liquid-cooled turbine rotor blade with improved heat 
transfer characteristics. Kydd, P.H. (to General Electric Co.). 
German(FRG) Patent 2,750,985/A/. 24 May 1978. 15p. (In 
German). 

A liquid-cooled turbine blade with a carrying-wing profile 
part is described. The latter has a number of cooling channels 
running below its surface which run spirally and are periodically 
interrupted in order to achieve a whirling motion. 


18736 Effect of multiplicity of chimney shafts on the rise and 
dissipation of smoke plumes. Vokov, E.P.; Gribkov, A.M. (Moscow 
Power Eng Inst, USSR). Teploenergetika (Moscow); No. 4, 81-83(Apr 
1978). 

Based on natural-location data, the effect of bunching of 
chimney shafts on the height of the rise of the smoke plume is 
determined. It is shown that decrease of the rise is in the main a 
result of a decrease in its thermal component. 


18737 State of the art in flue gas desulfurization. Davids, P. 
(Umweltbundesamt, Berlin (Germany, F.R.)). Tech. Mitt.; 71: No. 3, 
131-135(Mar 1978). (In German). 

The present situation of the desulphurization of flue gas in the 
USA and Japan is compared. Europe is still far off the operational 
use of desulphurization plants. The SO. emission limiting values 
have been considerably reduced in individual federal countries in 
recent years in efforts to protect the environment, or the reduction 
of these values is at any rate under discussion. Due to the large 
bandwidth for emissions in the fuels commonly used in furnaces in 
the FRG, keeping the emissions within the limiting values in practice 
is primarily an expenditure problem. The technical realization has 
been demonstrated in 3 processes developed in the FRG which meet 
all expected boundary conditions regarding sorption principle, mode 
of operation and final product: The activated carbon desulphuriza- 
tion plant of the mining research in Luenen (50 MW, adsorption- 
desorption, Claus plant), the Saarberg-Hoelter plant in Weiher (40 
MW; lime washing process producing gypsum) and the 700 MW 
power plant Wilhelmshaven with the at present largest flue gas 
desulphurization plant (150 MW; Bischoff process, slurry deposit). 


18738 Gas cleaning procedure at high pressure and at high tem- 
perature. Weber, E (Essen Univ. (Gesamthochschule) (Germany, 
F.R.). Inst. fuer Mechanische Verfahrenstechnik). Tech. Mitt; 71: 
No. 3, 161-167(Mar 1978). (In German). 

The development of suitable high-temperature, high-pressure 
gas purification systems was made necessary above all by the opti- 
mum conversion of new coal technologies for energy production. In 
this context, special washing processes seem to be very suitable. The 
realisation of solid matter precipitation at high temperature and 
pressure is feasible, too, while body force separators are not interest- 
ing on account of their low effectivity. It is to be expected that in 
two to three years the first high-pressure and high-temperature gas 
purification systems will be technically realised. 


18739 Reduction of atmospheric pollutants during the burning of 
residual fuel oil in large boilers. Cunningham, A.T.S.; Jackson, P.J. 
(Central Electricity Generating Board, Southampton, England). J. 
Inst. Fuel; 51: No. 406, 20-29(Mar 1978). 

From Conference on advancing energy technology; East- 
bourne, England (31 Oct 1977). 

Methods of reducing the concentrations of particulate solids, 
nitrogen oxides and sulphuric acid, applicable to full-scale plant, 
were investigated using a 0.5 MW combustor with a CEGB standard 
design burner register, supplemented by measurements in power 
stations. The concentration of particulate solids varied inversely 
with air and oil temperatures and with excess oxygen and increased 
with the use of gas recirculation; it appeared to depend inversely on 
peak flame temperature. Burn-out was also accelerated by emulsify- 
ing water with the oil or by adding organically combined iron. The 
oil—water emulsions yielded a peculiarly low gradient of the solids/ 
oxygen relationship. The techniques for reducing solids—increasing 
oil temperature, adding water or adding iron—were compared on a 
cost basis. Very little nitrogen dioxide was formed: the nitric oxide 
concentration depended strongly on air temperature and fuel flow 
rate, but weakly on oil temperature and excess oxygen. Flue gas 
recirculated to the combustion air or to the early part of the flame 
caused marked reduction of nitric oxide formation but when added 
after completion of combustion had negligible effect. The oxidation 
of molecular nitrogen in the air showed a greater coefficient with 
peak flame temperature than that of nitrogen in the fuel. Modifica- 
tion of combustion to reduce nitric oxide concentration can have a 
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substantially useful effect only at low fuel nitrogen contents. Use of 
flue gas recirculation to reduce nitric oxide formation results in more 
unburned carbon. The concentration of sulphuric acid was slightly 
dependent on combustion air temperature and strongly on excess 
oxygen, though with a coefficient dependent on other plant condi- 
tions. None of the other methods of controlling nitric oxide or solids 
had a significant effect on sulphuric acid formation. The best addi- 
tional means of reducing sulphuric acid concentrations is by adding a 
basic magnesium compound to neutralize it. 


18740 M-gas process for production of fuel gas from heavy oil. 
Funaki, M.; Ueda, M. J. Inst. Fuel; 51: No. 406, 38-44(Mar 1978). 

From Conference on advancing energy technology; East- 
bourne, England (31 Oct 1977). 

A new steam gasification process, the M-Gas process, uses a 
two-vessel fluidized bed system. This can handle a wide range of 
petroleum hydrocarbons down to vacuum residual oil continuously 
without an oxygen plant and produces useful pollution-free gases 
such as fuel gas. An alkaline earth metal catalyst was developed for 
the process. The authors describe the steps taken in developing the 
process. As the result of bench-scale study and pilot-plant operation, 
it was found that, apart from the catalyst, steam/carbon ratio and 
reaction temperature were important for efficient gasmaking and 
plant operation. The optimum steam/carbon ratio and reaction tem- 
perature would be 1.5 to 2.5 and 900 to 920°C respectively. The 
preliminary cost estimate for production of 2 million m*/day of fuel 
gas based on vacuum residual oil suggests that the process is eco- 
nomically feasible. 


18741 Stack for a power plant unit with gas/steam cycle. 
Schwab, G. (to Maschinenfabrik Augsburg-Nuernberg (M.A.N.) 
A.G. ). German(FRG) Patent 2,310,218/C/. 26 Aug 1976. 3p. (In 
German). 

The invention has the objective to lower the waste gas 
emission temperature by a special design of the mouth of the 
auxiliary stack. 


SITE SELECTION AND LAND USE 
REFER ALSO TO CITATION(S) 20301 


POWER TRANSMISSION AND DISTRIBUTION 
REFER ALSO TO CITATION(S) 18660 


18742 (AD-A—054005) Method for utility load management 
using short term load forecasting. Final report. Ottesen, R.B. (Ver- 
mont Univ., Burlington (USA). Dept. of Electrical Engineering). 4 
May 1978. 188p. NTIS PC A09/MF AOI. 

Thesis. 

Several models for forecasting short term utility system loads 
are examined. A hybrid linear model is developed and used to 
simulate improvements to a utility load factor by providing the basis 
for scheduling deferred loads (TES). Results of simulations for 1976- 
1977 on a Vermont utility yielded average hourly forecast errors of 
5%. 


18743 (AD-A—054554) Planning in interconnected power sys- 
tems. An example of two-stage programming under uncertainty. Tech- 
nical summary report. Prekopa, A. (Wisconsin Univ., Madison 
(USA). Mathematics Research Center). Mar 1978. Contract 
DAAG29-75-C-0024. 27p. (MRC-TSR—1835). NTIS PC A03/MF 
AOl. 


The problem of planning in interconnected power systems is 
formulated as a stochastic programming model, a variant of the 
model: two stage programming under uncertainty. In this case the 
solvability of the second stage problem is required only for a 
probability near unity. 


18744 (NTIS/PS—78/0580) Microwave electric power transmis- 
sion (a bibliography with abstracts). Final report for 1964—May 1978. 
Reed, W.E. (National Technical Information Service, Springfield, 
VA (USA)). Jun 1978. 56p. NTIS PC NO1/MF NOI. 

The citations cover research on the transmission of electric 
power from one point to another using wireless free space radiated 
microwave beams. Some of the studies deal with the feasibility of 
these microwave transmission systems to transmit power from satel- 
lite solar power stations. (This updated bibliography contains 51 
abstracts, 14 of which are new entries to the previous edition.) 


18745 Efficiency - quantitative or qualitative. Enchelmaier, W. 
(Stadtwerke Pforzheim (Germany, F.R.). Abt. Fernheizung). Fern- 
waerme Int.; 7: No. 2, 32-34(May 1978). (In German). 

In power economics competitive thinking orientated towands 
sales is completely erroneous and often results in incorrect decisions 
which are inexcusable. Unfortunately, completely unusable quantita- 
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tive data on efficiencies for energy considerations are often dishon- 
estly applied by individual interests. Since care for the future re- 
quires the best possible guarantee of power supply, all decisions with 
regard to reliability must be based on the qualitative efficiency of 
energy utilisation. 


18746 Future outlook for underground cables transmitting large 
powers at extra high voltages. Morello, A. (Ind Pirelli, Milano, Italy). 
Elettrotecnica; 65: No. 5, 405-413(May 1978). (In Italian and English). 

In next decades 400 1100 kV underground cables will be 
needed to transmit 5000 MVA per circuit. After a short survey of 
the present state of the art, the report provides some information on 
the developments necessary to fulfil the above mentioned goal. The 
most promising solutions consist of oil-filled cables and compressed 
gas insulated cables. Then the possibility to transmit such large 
powers by means of DC cables is considered: here again the solution 
with oil-filled cables appears very promising. The report is complet- 
ed with a brief description of some important Italian full size 
experimental plants. 


18747 Preventive steps: structural and functional characteristics 
of the electric power transmission and generating equipment and of the 
operating conditions. Barret, J.; Jacob, B.; Maury, F. (Electricite de 
Fr). Rev. Gen. Electr.; 87: No. 5, 365-373(May 1978). (In French). 

The steps taken to prevent breakdowns in the French electric 
power system are described. The structural characteristics of the HV 
equipment of the network installed to limit the failure of the equip- 
ment and the occurrence of short-circuits to acceptable values are 
considered. The characteristics of automatic protection devices of 
these plants are also described. Similar data are given for active and 
reactive power production equipment and for the performance of 
speed and voltage regulating systems. The measures taken at the 
level of network operation, including definition of the operating 
programs of the production equipment, selection of network dia- 
grams, maintenance scheduling for the plants and operation of the 
secondary power and voltage regulation facilities, are examined. 


18748 Safety measures in power transmission and distribution 
systems, limitation of the consequences of a severe failure and accel- 
eration of restarting. Bertigny, F.; Gaborit, J.; Giudicelli, M. (Electri- 
cite de Fr). Rev. Gen. Electr.; 87: No. 5, 374-381(May 1978). (In 
French). 

The safety measures taken to limit the spread of severe 
failures occurring in the French electric power system are consid- 
ered. The safeguarding plans are described, involving the following 
steps: load limitation plan, with or without frequency drop; protec- 
tion plan against synchronism disruptions. The measures taken to 
facilitate and accelerate the resumption of service following a failure 
that has affected all or part of the French network, as described in 
the "Plan for resuming service after a power failure”, are then 
considered. 


18749 Safeguarding the operation of electric power generation 
and transmission systems in West Germany. Mathis, C.H. (Soc Ba- 
denwerk, Ger). Rev. Gen. Electr.; 87: No. 5, 389-398(May 1978). (In 
French). 

The diversity of solutions available to resolve the same prob- 
lems in particular systems, depending on their nature and design, is 
shown. The structure of the electric power generation and transmis- 
sion system in West Germany is described and its specific character- 
istics are stressed. The preventive and remedial measures applied to 
this network are defined. A description of the measures taken to 
ensure resetting following a failure is given. 


18750 Lessons to be drawn from major failures. Lautensach, H. 
(Soc Bayernwerk, Munich, Bavaria, Ger). Rev. Gen. Electr.; No. 5, 
399-401(May 1978). (In French). 

Major failures that occurred in the West German electric 
power system in 1976 are described. Their causes are analyzed and 
the shortcomings of the system thus brought to light are pointed out. 
The improvements and changes to be made in the existing safety 
arrangements are described. 


18751 Safeguarding the Italian electric power generation and 
transmission system under interference conditions. Di Perna, A. (Ente 
Naz per l'Energ Elettr, Rome, Italy). Rev. Gen. Electr.; 87: No. 5, 
402-406(May 1978). (In French). 

After brief characteristics of the Italian electric power 
system, the organization of the control of the ENEL network and 
control actions in degraded conditions are described. The automatic 
load shedding plan based on frequency relays is then considered. In 
addition to this plan, there is also a plan for immediate manual 
tripping. Finally, the measures adopted to cope with anticipated 
interference conditions or with interference conditions that evolve 
gradually are listed. The peculiarities of the Italian resetting system 
are specified. 
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18752 Interaction of steam generator and turbine in frequency 
output control. Perycz, S. (Politech Gdanska, Inst Okretowy, Pol). 
Energietechnik; 28: No. 4, 149-153(Apr 1978). (In German). 

The requirements with regard to the frequency output control 
of a steam turbine depend on the operating conditions of the electric 
network. The structure and the principles for the setting of output 
and pressure regulators of a unit ensuring the necessary control 
quality as well as maintainability and economic operation of the unit 
are discussed. 


18753 Determination of the breakdown voltage of supporting 
glass insulators. Metusala, T.L.; Taupere, O.0.; Ojdram, R.O.; 
Annus, A.J.; Grossmann, O.I. (Tallinskij Politekhnicheskij Inst. 
(USSR)). Arch. Energiewirtsch.; 32: No. 3, 248-253(Mar 1978). (In 
German). 

In view of the higher sensitivity of glass rim discharges as 
compared to porcelain, the breakdown test of glass insulators in 
high-grade transformer oil cannot be taken as technically justified. 
Rim discharges in transformer oil with addition of distilled water 
correspond in character to the rim discharge in air. In order to be 
able to test glass insulators for breakdown, it is recommended to use 
a mixture of oil with 0.3 to 0.5 vol.% distilled water. 


18754 Distribution networks in underdeveloped countries. Fair- 
burn, J.B. (Kennedy and Donkin, Consulting Engineers, London 
(UK)). Arch. Energiewirtsch.; 32: No. 3, 188-192(Mar 1978). (In 
German). 

When establishing distribution networks in developing coun- 
tries, one has to find individual solutions for the given situation and 
the given requirements. The following points should be observed: 
selecting the material for masts and lines with regard to cost and 
availability; taking into account the climatic conditions when design- 
ing the insulation system; taking special care when transporting 
components; taking into account possible future expansions when 
designing the network; careful planning of construction; and financ- 
ing. 


18755 Certain properties of a position model of electric power 
networks. Lukasev, E.S. (AN SSSR, Novosibirsk). Arch. Ener- 
giewirtsch.; 32: No. 2, 152-159(Feb 1978). (In German). 

The modern theory of transient processes and of the stability 
of electric supply systems is based on the so-called position model, 
reflecting the most important data of real interconnected supply 
systems. It is shown that an electric system with a position idealiza- 
tion can be subject to permanent acceleration even if exterior forces 
are absent; in addition, the physical nature and the mechanism of this 
phenomenon, resulting from the law of energy conservation (and not 
in contradiction to it as it may seem at the first glance), are 
evaluated. 


18756 Electric power supplied by BEWAG. Duewall, P. (Berlin- 
er Kraft- und Licht (BEWAG)-A.G. (Germany, F.R.)). Elektro- 
Fachmann; 24: No. 9, 182-187(Sep 1977). (In German). 

BEWAG is often criticized by certain groups of the popula- 
tion. Main points of attack are power stations under construction 
required for technical reasons or the enlarging of existing plants 
whereby the cons come from the environmental protection sector. 
District heating, however, renders an essential tribute to relief the 
atmosphere. Furthermore the monopoly of BEWAG regarded as 
being unrestricted is criticized, disregarding the fact-that apart from 
electricity there are other energy sources, namely gas, mineral oil 
and solid fuels. The percentage in overall energy consumption as 
well as electrical and non-electrical energy requirements of consum- 
er groups is presented by means of an energy flow chart for 1976 
grouping the gross energy use according to ways of utilization and 
to consumer groups. 


AC SYSTEMS, EHV AND UHV 


18757 (CONF-7805137—) Proceedings of the symposium on ehV 
ac power transmission. (Bonneville Power Administration, Portland, 
OR (USA)). 1978. 477p. Dep. NTIS, PC A21/MF AOI1. 

From Symposium on EHV AC power transmission; Tash- 
kent, USSR (15 May 1978). 

Thirteen papers were presented at the meeting. A separate 
abstract was prepared for each paper. (LCL) 


18758 (CONF-7805137—, pp 1-71) Development of an overvol- 
tage protective system for 1200-kV ac transmission with the intent of 
limiting overvoltages to 1.3, 1.5 and 1.8 per unit. Schaufelberger, 
F.G.; Anderson, J.G.; Kilar, L.A. 1978. 

From Symposium on EHV AC power transmission; Tash- 
kent, USSR (15 May 1978). 


The results of a series of switching overvoltage studies on a 
1200-kV system are presented. The studies were made on a digital 
computer using the Bonneville Power Administration (BPA) Elec- 
tromagnetic Transients Program (EMTP) with frequency depen- 
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dence in the zero-sequence network. The line configuration modeled 
in the studies corresponds to the 1200-kV prototype installation of 
BPA. Three line lengths of 150, 300 and 450 km were simulated with 
(1) source impedances of 20, 40 and 60 GVA and (2) with and 
without 70% shunt reactor compensation. Three-phase and single- 
phase reclosing studies were made for each line length and each 
source impedance. Controlled closing of the power circuit breaker 
(PCB) was simulated when required to minimize the line switching 
overvoltage. Bus recovery voltages were investigated for interrup- 
tion of single-phase and three-phase faults on the line side terminals 
of circuit breakers. Studies were made with and without opening 
resistors. Results indicate that these overvoltages can be limited to 
1.5 per unit by using properly sized opening resistors. Overvoltages 
on the sound phases were investigated for single line-to-ground 
faults on lines of each length and source impedance. Two methods of 
reducing this overvoltage were studied: surge absorbing filters at 
each end of the line and use of zinc oxide surge arresters connected 
at intervals along the line. Results indicate that these methods are 
effective in limiting overvoltages from fault surges. 


18759 (CONF-7805137—, pp 73-113) Development of a protec- 
tion system for 1200 kV against transmission line overvoltages that 
occur during single line fault switching. Gutsenko, E.G.; Davidov, 
V.Y.; Levinstein, M.L.; Lyskov, Y.I. 1978. 

From Symposium on EHV AC power transmission; Tash- 
kent, USSR (15 May 1978). 


The overvoltages occurring during and upon disconnection 
of a single line fault were studied. The computations were conducted 
on a computer using the characteristics method. It is shown that 
overvoltages on the non-faulted phases can reach 1.3 p.u. Obtained 
were the dependencies of these overvoltages from the line length, 
from the severity of the fault in the power systems, location of the 
fault, the point in time on the voltage wave when the fault occurred, 
the angle between EMF of the power systems at each end. The 
computations were conducted for evaluation of the influence of the 
ground plane effect on damping of the transition process. An analo- 
gous study of overvoltages with 3-phase line opening at one end 
during a single phase fault is presented. 


18760 (CONF-7805137—, pp 115-152) Investigations on means 
of regulating power frequency voltages and reactive volt-amperes in 
power transmission systems rated 1100 kV nominal and 1200 kV 
maximum. Maliszewski, R.M. (American Electric Power Service 
Corp., New York, NY); Rudasill, C.L. 1978. 

From Symposium on EHV AC power transmission; Tash- 
kent, USSR (15 May 1978). 


The two basic purposes of the study were to (1) provide a 
technical base for planning 1100/1200 kV facilities by analyzing, on 
a conceptual basis, the general principles of controlling voltage and 
reactive volt-amperes and (2) improve the understanding of 1100/ 
1200 kV system characteristics by analyzing the application of this 
voltage level to a regional, interconnected power system. The results 
of the conceptual investigations show the effects of variations in line 
lengths, source and receiving end impedances, shunt compensation 
levels, conductor size, and circuit loadings. A limited comparison of 
the effects of operating a 1100/1200 kV circuit at 50 Hz and at 60 Hz 
is included in the results. The effects monitored include power 
transfer capability, open end voltage magnitudes, and center of line 
voltage for the unloaded line condition. The results of applying 
1100/1200 kV lines to the supply of a regional interconnected power 
system is reported. Approximately 2000 miles of 1100/1200 kV lines 
were used in a system supplying a peak load of some 45,000 MW. 
The results are indicative of what would be expected from a normal 
planning study of such a system. The investigations indicated no 
unforeseen or unusual problems in the control and regulation of 
power frequency voltages and reactive volt amperes at 1100 kV. It is 
concluded that conventional techniques seem to be generally ade- 
quate to control voltage and reactive volt amperes on 1100/1200 kV 
transmission systems. 


18761 (CONF-7805137—, pp 153-174) Research of regulation 
methods for power frequency voltage and for the active and reactive 
components of the 1200 kV power transmission. Ershevich, V.V.; 
Illarionov, G.A.; Lyskov, Y.I. 1978. 

From Symposium on EHV AC power transmission; Tash- 
kent, USSR (15 May 1978). 


The purpose of the 1150 kV networks in the U.S.S.R., the 
possibilities in development, and expected operating conditions are 
described. Detailed are the main calculated reasons for selection of 
reactive power compensation and voltage regulation. Given are the 
research results for extra high voltage power transmission by selec- 
tion of phase conductor construction and the parameters of 1150 kV 
transmission line. An analysis of voltage condition at each end and in 
the center of line for unleaded state and for various magnitudes of 
loading at various voltage drops was conducted. Evaluation of 
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effectiveness is given for utilization of various methods for the 
increase of power transmitting ability on 1150 kV transmission lines: 
series compensation, synchronous compensators, and shunt reactors. 
The results of technical and economic analysis for selection of 
voltage regulation methods and compensation installations for 1150 
kV power transmission in U.S.S.R. are listed as follows: the coeffi- 
cient of the autotransformer transformation, the mechanism of volt- 
age regulation loading transformers of voltage regulators in parallel, 
capacity and placement of shunt reactors, synchronous compensa- 
tors. 


18762 (CONF-7805137—, pp 175-210) Electrical strength of 
1200-kV tower insulator strings and air gaps for a wide range of times 
to crest. Young, F.S. (Electric Power Research Institute, Palo Alto, 
CA); Schneider, H.M.; Gutman, Y.M.; Tikhodeyev, N.N.; . 1978. 

From Symposium on EHV AC power transmission; Tash- 
kent, USSR (15 May 1978). 


The joint USA-USSR test program, procedures, test objects 
and facilities are described. This report provides initial results of the 
investigations on 1200-kV line insulator strings and air gaps for a 
comprehensive range of times to crest of applied switching impulses 
extending from about 100 microseconds to 6 ms. The program was 
implemented in the USA with an outdoor impulse generator and in 
the USSR with an outdoor cascade of test transformers. This com- 
plete set of volt-time characteristics, obtained for the first time on 
similar test objects, has been applied in an example for coordination 
of insulation on a 1200-kV overhead line. 


18763 (CONF-7805137—, pp 211-248) Design of 1200-kV sus- 
pension tower. Zobel, E.S.; Jensen, G.; Tedesco, P.; Wilhoite, G.; 
Anderson, J. 1978. 

From Symposium on EHV AC power transmission; Tash- 
kent, USSR (15 May 1978). 


The first phase of a cooperative exchange for design of a 
1200-kV structure is discussed. The U.S. Working Group has identi- 
fied specific criteria to be used in designing a 1200-kV structure. A 
guyed V tower was then designed to this criteria. The criteria and 
design will be compared to the criteria and design developed by the 
Soviet group. 


18764 (CONF-7805137—, pp 249-268) Development of 1200 kV 
support tower design to decrease electrical clearances, the right of way 
width with consideration for environment and minimization of con- 
struction and material expenses. Lyashenko, V.S.; Lyalin, F.I.; Smir- 
nov, B.I.; Smirnov, I.M. 1978. 

From Symposium on EHV AC power transmission; Tash- 
kent, USSR (15 May 1978). 


The construction of a support tower for 1150 kV transmission 
line that passes through a region of rather rough climatic conditions 
is described. The list of mechanical loads is given for conductors, 
overhead ground wires and tower design for wind, icing, erection 
and failure modes. The optimal span length and tower diagram are 
determined. The phase components, positioning of conductors and 
ground wires and the air gaps (phase-phase and phase-ground) are 
described. Questions of the influence on the environment (the width 
of right-of-ways, the strength of the electrical field and the clear- 
ances of transmission line above crossed objects) are analyzed. The 
technical requirements for towers are analyzed considering Soviet 
and American Standards. Technical solutions for optimizing the 
design cf 1150 kV line support towers are outlined. 


18765 (CONF-7805137—, pp 269-292) Switching overvoltage 
measurements in the ehV transmission system of the USA. Scherer, 
H.N. Jr.; Edwards, L.; Ramberg, H.C.; Young, F.S. 1978. 

From Symposium on EHV AC power transmission; Tash- 
kent, USSR (15 May 1978). 


Methods are discussed for the acquisition of reliable data 
during field testing in ehv substations in the presence of severe 
electro-magnetic interference. Field test results are compared with 
data obtained in transient network analyzer (model system) and 
digital computer studies. Methods for switching surge reduction and 
results obtained are presented. 


18766 (CONF-7805137—, pp 293-346) Measurements of switch- 
ing overvoltages in Soviet uhV power transmission. Rashkes, V.S.; 
Kuzmicheva, K.I.; Khoetsian, K.V. 1978. 

From Symposium on EHV AC power transmission; Tash- 
kent, USSR (15 May 1978). 


The extensive experience and basic results of internal over- 
voltage measurement in Soviet ehV transmission systems is summa- 
rized. The report examines problems of these measurements, the 
equipment and connection circuits used in their performance, the 
results of studies of certain types of switching and temporary over- 
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voltages and measures to limit them, the general statistical character- 
istics of the overvoltages and the magnetization characteristics of 
ehV autotransformers and shunt reactors. 


18767 (CONF-7805137—, pp 347-392) Operating experience on 
high voltage transmission lines in the U.S. Johnson, W.R.; Denbrock, 
F.A.; Gillies, D.A.; Lambert, E.G.; Retallack, R.L.; Zobel, E.S. 
1978. 


From Symposium on EHV AC power transmission; Tash- 
kent, USSR (15 May 1978). 


Design parameters and operating experience data for high- 
voltage ac transmission lines in the U.S. are presented. Information is 
included for 765 kV, 500 kV, and double-circuit 345 kV lines. 
Operating experience data is for the two year period 1975-76 and 
covers outages caused by lightning, icing, wind, and conductor 
vibration. A great variety of transmission structure designs are used 
in the various parts of the U.S. Operating experience with all lines 
has been satisfactory with respect to the types of faults reported 
upon. The variation in frequency of lightning caused outages reflects 
the large geographical spread in isokeraunic level as well as the 
effect of different line designs. Outages due to wind were generally 
the result of unusual storm conditions, such as tornadoes. 


18768 (CONF-7805137—, pp 393-428) Summary of operating 
experience for high voltage transmission lines 500 kV class in U.S.S.R. 
Vershkov, V.A. 1978. 

From Symposium on EHV AC power transmission; Tash- 
kent, USSR (15 May 1978). 


The major aspects of HV transmission line operation are 
discussed. The first part of the report relates some principles of 500 
kV transmission line design in U.S.S.R., the major 500 kV transmis- 
sion line construction details, namely the towers, conductors, insula- 
tors. Data on service disruption characteristics for overhead (OH) 
500 kV lines in U.S.S.R. due to climatic stresses during the period of 
1950 through 1977 are presented and include statistics on 500 kV line 
service disruption due to lightning te in different climatic 
regions of the land; disruption of 500 kV OH line service by the 
wind pressures exceeding design value for given climatic region by 
wind severity; and the disruption of 500 kV OH line service due to 
icing loads and disruption of service due to conductor galloping. 
Such phenomena as conductor vibration, conductor oscillation and 
vibration due to corona are not characteristic for lines in operation 
within our jurisdiction and are not a cause of service disruption. 


18769 (CONF-7805137—, pp 429-430) Summary of presentation 
on U.S. research in the field of health and ecological effects of electric 
fields. Mehn, W.H.; Phillips, R. 1978. 

From Symposium on EHV AC power transmission; Tash- 
kent, USSR (15 May 1978). 


A very brief summary is presented of research projects at 
Penn State Univ., Illinois Institute of Technology Research Institute, 
and Battelle Northwest Laboratories on the biological effects of 
electric fields. These projects related to ehV transmission lines 
include studies of damage to plants, effects on pacemakers in 
humans, flow of electric current in tissues of living organisms, effects 
on honey bees, health hazards to humans and large animals, and 
laboratory experiments on rats and mice. (LCL) 


18770 (CONF-7805137—, pp 431-432) Research methods and 
evaluation criteria of the biological effects of industrial 
fields. Savin, B.M.; Shandala, M.G.; Morozov, Y.A. 1978. 

From Symposium on EHV AC power transmission; Tash- 
kent, USSR (15 May 1978). 


Research being conducted in the U.S.S.R. on the biological 
effects to human organisms of electric fields such as occur near ehV 
and uhV overhead transmission lines are described. The purpose of 
these studies is to develop health and safety standards to protect 
workers servicing overhead transmission lines and to protect humans 
living near such lines. The physical and psychological testing meth- 
ods and evaluation procedures are discussed. (LCL) 


18771 (DOE/ET—0005) Program plan for research, develop- 
ment, and demonstration of Distribution Automation and Control on 
the Electric Power System. (Department of Energy, Washington, DC 
(USA). Div. of Electric Energy Systems). Jan 1978. 24p. Dep. 
NTIS, PC A02/MF AO1. 

A program for the research, development, and technical 
demonstration of automation and control of electric power distribu- 
tion systems is described. The purpose of this program is to provide 
control and data acquisition techniques for improved management of 
electrical distribution operations and the emerging distribution func- 
tions of load management including local generation and storage. 
The expected result is a distribution system technically capable of 
adapting to significant changes in generation, load and operating 
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procedures, and improved power system performance as evaluated 
on economic, reliability and efficiency grounds. The program is 
structured to bring about efficient utilization of facilities and energy 
resources by means of load control techniques and integration of 
dispersed storage; alternative energy resources and to increase avail- 
ability of power to the user through reliable system design and 
improved fault handling techniques; to improve overall system per- 
formance by developing automated methods for functional oper- 
ations such as voltage regulation, load dispatch and emergency 
control; and to minimize the quantity and maximize the quality of 
available data such that system performance aad reliability can be 
economically and technically optimized. An overview of the pro- 
gram plan is presented. The following subjects are discussed: com- 
munications systems for transmitting data on load management and 
distribution automation; metering and management of customer 
loads; dispersed storage and generation in the distribution system; 
distribution system design and control;integration with utility con- 
trol center; and technical and economic impact assessment technol- 
ogy. (LCL) 


18772 (EPRI-EL—935) Installed cost comparison for self-con- 
tained and pipe-type cable. Final report. Eich, E.D. (Power Technol- 
ogies, Inc., Schenectady, NY (USA)). Nov 1978. 159p. Dep. NTIS, 
PC A08/MF AOl. 

This study examines capital costs for self-contained, oil-filled 
cable and oil-filled pipe cable over the range of 230 kV to 765 kV for 
large power ratings. Emphasis is on precision of the comparison 
between the two types, but to the extent possible, care has been 
taken to produce numbers of good absolute accuracy, so that mean- 
ingful comparisons can be made with other cable types. Three 
approaches were used: a single, real-life case has been studied in 
detail; over the range of 230—525 kV, a broad study has been made 
using traditional design practices, with emphasis on precision of 
comparison; and for 230—765 kV cables, sophisticated design prac- 
tices were introduced, to explore something approaching the inher- 
ent capability of the systems for the near term. Notwithstanding the 
attempts at accuracy, certain judgmental conclusions arise as data 
are not available for both cable types manufactured in a single 
country. Factors not dealt with such as the cost of raw materials aiid 
competitive conditions are identified and some likely implications 
drawn, where possible. 


18773 Transient stability augmentation with a braking resistor 
using optimal aiming strategies. Sen, A.; Meisel, J. (Wayne State 
Univ., Detroit, MI). Proc. Inst. Electr. Eng. (London); 125: No. 11, 
1249-1258(Nov 1978). 

A braking resistor is used to improve the transient stability of 
a one-machine, infinite-busbar system. The minimum-angle and mini- 
mum-norm aiming strategies are used to provide explicit feedback 
solutions to the control problem. Several choices of the aim state are 
proposed. Simulation results show that both these methods result in 
an improvement of the critical clearing time, and that they result in a 
more desirable state trajectory than simple on/off control based on 
angular-velocity measurements. The sensitivity of the control strate- 
gies to inaccurage angle information is discussed. 


18774 1000 KV project. Bagala, E.; Galli, F.; Paris, L.; Valtorta, 
M.; Sforzini, M. (Ente Naz per l’Energ Elettr, Italy). Elettrotecnica; 
65: No. 5, 383-403(May 1978). (In Italian and English). 

ENEL’s 1 000 kV Project is a research and development 
project aiming at the study of the future UHV Italian network, and 
at the design, construction and experimentation of its components. 
The Project involves, in its final stage, the construction of a pilot 
plant i.e. a prototype installation including all the main components 
of the future UHV system. This pilot plant will be operated within 
the existing transmission system. Its rated voltage will be 1 050 kV, 
but the test facilities constructed for the 1 000 kV Project, that are 
now in operation, make it possible to carry out tests on system 
components in the full UHV range, up to 1 500 kV. 


18775 Illustration of a “frequency” failure: failure at the mions 
substation on June 15, 1970. Adnet, M. (Electricite de Fr). Rev. Gen. 
Electr.; 87: No. 5, 382-388(May 1978). (In French). 

Referring to the role and importance of the UHV substation 
at Mions in the Lyon area, the sequence of failures and actions that 
occurred there on June 15, 1970 are described. The beginning of 
cascade--which resulted in an interconnection break of the French 
network as well as in a switching off of what remained from the 
neighboring country networks--occurred at 7:50 am. Restoration of 
the regular supply of all the stations concerned occurred at 9:23 am 
on the same day. The consequences of these failures and, in particu- 
lar, the conserving measures adopted, are then examined. 


18776 Economic effectiveness of introducing means of determin- 

ing fault locations of power transmission lines. Braude, L.I.; Grigor- 

“ V.L; Shalyt, G.M. Elektr. Stn.; No. 3, 46-48(Mar 1978). (In 
ussian). 
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A new method is proposed for evaluating the economic 
effectiveness of introducing means for determining fault locations of 
power transmission lines. The method is based on assuring identical 
duration of breakdown interruptions of the power supply under 
various conditions. The evaluation discussed can be used during 
norm setting for the reliability of projects for power supply consum- 
ers. Model calculations of the annual economic effect from the 
introduction of an automatic locator of discrete action faults on 300 
kV and 500 kV power transmission lines are presented. 


18777 Protection of high-voltage substations against lightning. 
Horvath, I.; Berta, I. (Technical Univ., Budapest, Hungary). Elektro- 
technika; 70: No. 11-12, 437-440(Nov 1977). (In Hungarian). 

Planning the lightning protection of substations with a poten- 
tial of more than 220 kV presents problems which do not appear in 
installations of lesser voltage. A new method of designing lightning 
protection for high-voltage substations is discussed. In a detailed 
theoretical study of lightning strokes, a relationship between the 
protected and attracting area is demonstrated. The protected area is 
dependent on the strength of the lightning current. A numerical 
process is presented which can be used in a model experiment to 
estimate the probable number of lightning strokes. Instructions are 
given for the most beneficial placement of the lightning rods and a 
method is presented for calculating the probability of one or more 
direct strikes to the protected installations during the life of the 
substation. 


DC SYSTEMS 


18778 (PB—283388) Implementation of a high speed, heavy cur- 
rent, dc switching system. Final report. Hamilton, H.B.; Strangas, E. 
(Pittsburgh Univ., PA (USA). Dept. of Electrical Engineering). Feb 
1978. Contract H0366013. 77p. NTIS PC A05/MF AO1. 

Laboratory performance of mercury-filled current limiting 
devices (CLD) used for high speed switching of dc circuits (600 
volts and below, up to 1,000 amperes) using a system involving a 
parallel connected vacuum switch with CLD and an additional 
series connected vacuum switch was verified. The report details 
analytical work and field experimental tests to predict and control 
voltage surges associated with the high switching speed associated 
with the switching system. It also details tests conducted to demon- 
strate the fault cu rent limiting ability of the CLD. Problems associ- 
ated with designing a fault current limiting system are discussed. 


SUPERCONDUCTING AND CRYOGENIC SYSTEMS 


18779 (BNL—24935) 10 m NbsSn cable for 60 Hz power trans- 
mission. Garbert, M. (Brookhaven National Lab., Upton, NY 
(USA)). 1978. Contract EY-76-C-02-0016. 4p. (CONF-780952—40). 
Dep. NTIS, PC A02/MF AOl. 

From Applied superconductivity conference; Pittsburgh, PA, 
USA (25 Sep 1978). 

Portions of document are illegible. 

A 10 m NbsSn cable for 60 Hz power transmission was 
constructed. The coaxial cable is of flexible, multiple helix, tape 
wound form. It has been designed and instrumented for short circuit 
current tests. The inner and outer conductor idameters are approxi- 
mately 24 and 30 mm respectively. The cable is installed in a 
horizontal cryostat with its ends fixed to room temperatures sup- 
ports. Measuremens have been made of ac losses, fault corrents, 
sharing, and recovery from local quenches. 
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REFER ALSO TO CITATION(S) 18469, 19366, 20144 


18780 (NUREG—0464(Vol.1)) Site security personnel training 
manual, (Nuclear Regulatory Commission, Washington, DC (USA). 
Office of Standards Development). Oct 1978. 127p. NTIS, A06/MF 
AOl. 


As required by 10 CFR Part 73, this training manual provides 
guidance to assist licensees in the development of security personnel 
training and qualifications programs. The information contained in 
the manual typifies the level and scope of training for personnel 
assigned to perform security related tasks and job duties associated 
with the protection of nuclear fuel cycle facilities and nuclear power 
reactors. 


18781 (ORO—5270-3) Information management for nuclear 
power stations. Appendix A-D. Halpin, D.W. (Georgia Inst. of Tech., 
Atlanta (USA). School of Civil Engineering). Mar 1978. Contract 
EY-76-S-05-5270. 684p. Dep. NTIS, PC A99/MF AOl1. 
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This volume contains chapters on project management, con- 
struction planning and scheduling, computerized network proces- 
sors, and project services. 


18782 Performance of nuclear power plants in 1977. Moraw, G.; 
Szeless, A. (Osterreich Elektr-Wirtschafts, Vienna, Aust). Power 
Eng.; 82: No. 7, 62-65(Jul 1978). 

In a presentation of 1976 and 1977 cumulative load and 
operation factors for 145 reactor units worldwide, including the 119 
reactor units in the United States and Europe, the load factor shows 
an increasing trend as operating years increase. For 1977, the load 
factor of U.S. reactors, at 65%, exceeded the world average of 63%. 
The operations factor for both world and U.S. reactors was 73%, 
with gas reactors reaching 89%. 


18783 Atommash takes shape. Nuc/. Eng. Jnt.; 23: No. 270, 56- 
57(Apr 1978). 

The technical planning of the first phase of the giant Volga- 
donsk nuclear power plant factory - ‘Atommash’ - in the Soviet 
Union has been completed by the State Institute of Heavy Mechani- 
cal Engineering Plant Planning. Atommash will produce large scale 
reactor and associated components as well as complete systems for 
atomic power stations. Construction of this unique and massive 
complex is well under way and some of the plant is now being 
commissioned. The principle production methods are described. 


18784 Review of nuclear power station achievement - 1977. 
Howles, L.R. (Nuclear Power Co. (Whetstone) Ltd. (UK)). Nucl. 
Eng. Int.; 23: No. 270, 25-28(Apr 1978). 

Achievements of nuclear power stations of 150 MWe gross, 
and over in the Western World are reviewed. Cumulative and 
annual load factors are listed in order of achievement, together with 
figures for stations operating for less than one year. Average annual 
load factors are examined in the system PHWR, PWR, Magnox and 
BWR and these figures are compared with annual load factors 
weighted for output. The return on investment in these systems is 
examined. The achievement by country is considered on a current 
annual load factor basis. 


18785 Coordinated design reviews to improve access and reduce 
radiation exposure. Anderson, R.C.; Shor, S.W.W. Nucl. Eng. Int.; 
23: No. 268, 45-48(Mar 1978). 

A more systematic application in the design phase of feedback 
from operating plants, and the use of large-scale models, is being 
used to ease the problem of maintaining nuclear plants both on load 
and during major shut downs. Models also help to ensure that 
changes are cost effective. The advantage of the resulting reduction 
in radiation exposure is that utilities can make greater use of their 
own staff, with their closer knowledge of the plant. 


18786 Designing for inservice inspection. Porter, D.W. (Wash- 
ington Public Power Supply System, Richland). Trans. Am. Nucl. 
Soc.; 30: 626-627(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18787 Startup scheduling. Poirier, W.P. (Westinghouse Electric 
Corp., Jenkinsville, SC). Trans. Am. Nucl. Soc.; 30: 646-647(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18788 Nuclear station administrative controls procedural pro- 
gram: coping with regulatory requirements. Reeves, D.L. Jr.; Herman, 
K.L. (EDS Nuclear, San Francisco, CA). Trans. Am. Nucl. Soc.; 30: 
651-652(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18789 RECORDS: a system for retrieval and evaluation of oper- 
ating reactor data. Carew, J.F.; Diamond, D.J. (Brookhaven Nation- 
al Lab., Upton, NY). Trans. Am. Nucl. Soc.; 30: 652-653(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18790 Training today’s supervisor. Spoerry, D. (NUS Corp., 
Rockville, MD). Trans. Am. Nucl. Soc.; r: 661-662(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978) 


18791 training system descriptions: a tool for training power 
plant personnel, Francis, R. (NUS Corp., Rockville, MD); Nelson, 
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D.; Cody, D. Trans. Am. Nucl. Soc.; r: 662-663(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18792 General employee training videotapes. Morris, B. (Pilgrim 
Nuclear Power Station, Plymouth, MA). Trans. Am. Nucl. Soc.; r: 
663-664(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18793 Analysis of plant operation experience for performance 
improvement. Sabri, Z.A.; Husseiny, A.A. (lowa State Univ., Ames). 
Trans. Am. Nucl. Soc.; r: 666-667(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18794 Meeting the training needs through simulation with 
PLATO computer-based education. Thorson, J. (Control Data Corp., 
Chicago, IL); Hodges, D.; Grow, R. Trans. Am. Nucl. Soc.; 30: 667- 
667(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18795 Organization for operations quality assurance. McDonald, 
R.P. (Alabama Power Co., Ashford). Trans. Am. Nucl. Soc.; 30: 680- 
681(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18796 Procuring spare parts for nuclear power plants. Shelley, 
H. (Baltimore Gas and Electric Co., MD). Trans. Am. Nucl. Soc.; 30: 
683-684(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18797 Quality audit: a management information feedback system. 
Lee, T.B. (Tennessee Valley Authority, Chattanooga). Trans. Am. 
Nucl. Soc.; 30: 685(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18798 Interactive fuel management using a CRT. Williamson, 
E.A. Jr.; Terney, W.B.; Huber, D.J. (Combustion Engineering, Inc., 
Windsor, CT). Trans. Am. Nucl. Soc.; 30: 341(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, BOILING WATER 
COOLED 


REFER ALSO TO CITATION(S) 18111, 18811, 18984, 19009, 
19010, 19013, 19119, 19120, 19121, 19122, 19126, 19131, 19136, 
19195, 19197, 19214, 19222, 19223. 19224, 19229, 19233, 19235, 
19238, 19240, 19249, 19267, 19273, 19274, 19275, 19780, 19903, 20213 


18799 Reactor noise - SMORN II. Williams, M.M.R. (ed.). 
Oxford; Pergamon Press Ltd. (1977). vp. (CONF-770902—). 

From Specialists meeting on reactor noise; Gatlinburg, TN, 
USA (19 Sep 1977). 

Each paper has been separately processed for the Energy 
Data Base. (DG) 


18800 (CNEN-RT/DISP—77-6) Computer codes for provisional 
values of radioactive wastes from a nuclear power plant. Part 1 Boiling 
water reactors, Laraia, M. (Comitato Nazionale per I’Energia Nu- 
cleare, Rome (Italy)). 1977. 88p. (In Italian). Dep. NTIS (US Sales 
Only), PC AOS/MF AOI 

Two NRC codes (STEFEG and GALE) providing provi- 
sional values of average annual radioactive discharges-both liquid 
and gaseous-from L.WR _ power stations are now available and have 
been tested. Such evaluation is based on the main features of the 
plant-including its effluents treatment systems. Grouping of effluents 
according to the various discharge routes is performed. STEFEG 
deals with 30 radionuclides (noble gases, halogens, particulates) and 
tritium; on the other hand, GALE deals with a library of 800 
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radionuclides but prints out only the ones whose input found at the 
discharge is significant. 


18801 (COO—4174-1) BWR Servicing and Refueling Improve- 
ment Program: Phase I summary report. Perry, D.R. (General Elec- 
tric Co., San Jose, CA (USA). Nuclear Energy Products Div.). Sep 
1978. Contract EN-77-C-02-4174. 328p. (NEDG—21860). Dep. 
NTIS, PC A15/MF AOl1. 

Under the U.S. Department of Ener, By sponsorship, General 
Electric Co. (GE) undertook a study of boiling water reactor 
(BWR) refueling outages for the purpose of recommending the 
development and demonstration of critical path time savings im- 
provements. The Tennessee Valley Authority (TVA) joined the 
study as a subcontractor, providing monitoring assistance and 
making the Browns Ferry Site available for improvement demon- 
strations. Agreement was also reached with Georgia Power Co., 
Power Authority of the State of New York, and Commonwealth 
Edison Co. for monitoring and data collection at Hatch 1, FitzPa- 
trick, and Quad Cities 1 nuclear plants, respectively. The objective 
was to identify, develop, and demonstrate improved refueling, main- 
tenance, and inspection procedures and equipment. The improve- 
ments recommended in this study are applicable to BWR nuclear 
plants currently in operation as well as those in the design and 
construction phases. The recommendations and outage information 
can be used as a basis to plan and conduct the first outages of new 
plants and to improve the planning and facilities of currently operat- 
ing plants. Many of the recommendations can readily be incorporat- 
ed in plants currently in the design and construction phases as well 
as in the design of future plants. Many of these recommended 
improvements can be implemented immediately by utilities without 
further technical development. 


18802 (EPRI-NP—892) BEHAVE-4: light water reactor fuel rod 
analysis code. Stuart, R.; Oldberg, S. Jr.; Stevenson, D.; Rumble, E. 
(Science Applications, Inc., Palo Alto, CA (USA)). Aug 1978. 113p. 
Dep. NTIS, PC A06/MF AO1. 

This report describes the BEHAVE-4 code for light water 
reactor fuel rod analysis and provides instructions for its use. The 
code employs the finite element method with cylindrical symmetry 
and generalized plane strain to predict fuel and cladding tempera- 
tures, stresses, and deformations during normal power operations. 
The method of solution is generally similar to that in BEHAVE-2, a 
fast reactor code, since BEHAVE-2 was modified to form a basis for 
BEHAVE-4. 


18803 (EPRI-NP—928) Comparisons of RETRAN and two-ve- 
locity two-phase flow models with experimental data. Interim report. 
Hughes, E.D.; Fujita, R.K. (Energy, Inc., Idaho Falls, ID (USA)). 
Nov 1978. 341p. Dep. NTIS, PC A15/MF AO1. 

Several aspects of two-phase flow models and computer 
programs associated with steady-state and transient analyses of nu- 
clear steam supply systems have been investigated. The areas investi- 
gated include: comparisons of homogeneous equilibrium mixture and 
two-fluid model predictions with experimental data and with each 
other; numerical solution techniques; comparison of RETRAN pre- 
dictions with experimental data; application of RETRAN to simple 
multi-dimensional flows; and derivation of macroscopic balance 
equations for two-fluid models of two-phase flows. The results of the 
investigations have shown the accuracy and ease of application of 
RETRAN, some of the limitations associated with homogeneous 
equilibrium mixture models of two-phase flow, and some of the areas 
in which RETRAN can be improved. 


18804 BWR simulation diagnosis by noise analysis. Ando, Y.; 
Kanemoto, S.; Takigawa, Y. (Nippon Atomic Industry Group Co. 
Ltd., Kawasaki, Kanagawa. Nuclear Research Lab.); Tanabe, A. pp 
163-174 of Reactor noise - SMORN II. Williams, M.M.R. (Queen 
Mary Coll., London (UK). Dept. of Nuclear Engineering) (ed.). 
Oxford; Pergamon Press Ltd. (1977). 

From Specialists meeting on reactor noise; Gatlinburg, TN, 
USA (19 Sep 1977). 

This paper discusses BWR control system diagnosis. Hitherto, 
many malfunction diagnosis studies using noise analysis were focused 
in the reactor core. However, malfunctions may occur more fre- 
quently in the control system than in the reactor core. So early 
detection of malfunctions in a control system may be of great use for 
determining plant availability. The following three kinds of malfunc- 
tions, which may occur in an actual plant, were simulated: Case 1. 
proportional gain change in the main controller, Case 2. noise 
addition to the feedwater control valve, Case 3. dead band genera- 
tion in the main controller. 


18805 (NUREG—0298(Vol.1)(No.4)) Fire protection action 
plan, status summary report. Data for decisions, management by 
objectives. (Nuclear Regulatory Commission, Washington, DC 
(USA)). 4 Dec 1978. vp. NTIS. 

This management report, "Fire Protection Action Plan, 
Status Summary Report” was established by the Executive Director 
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for Operations, to provide information for monitoring and dsplaying 
the progress of NRC activities related to fire prevention and protec- 
tion. It utilizes data pertaining to project plans, schedules, and status 
which have been integrated into a network-based management infor- 
mation system. As part of this system's initial development, informa- 
tion has been collected and analyzed by the Office of Planning and 
Analysis from the Offices of Standards Development Inspection and 
Enforcement, Nuclear Reactor Regulation, Regulatory Research 
and International and State Programs. The purpose of this publica- 
tion is to provide a vehicle for review of the current status and 
overall progress of the fire protection action plan from a managerial 
point of view. 


18806 (NUREG/CR—0038) LWR pressure vessel irradiation 
surveillance dosimetry. Quarterly report, July—September 1977. 
Guthrie, G.L.; Lippincott, E.P.; McElroy, W.N.; Gold, R. (Hanford 
Engineering Development Lab., Richland, WA (USA)). Nov 1978. 
Contract EY-76-C-14-2170. 147p. Dep. NTIS, PC A07/MF AOl. 

Program objectives and progress to date by the national 
laboratories in LWR pressure vessel irradiation surveillance dosi- 
metry are summarized. Participants in the program include Atomics 
International, Hanford Engineering Development Laboratory, Na- 
tional Bureau of Standards, Oak Ridge National Laboratory, and 
Pacific Northwest Laboratories. 


18807 (NUREG/CR—0127) LWR pressure vessel irradiation 
surveillance dosimetry. Quarterly progress report, October—Decem- 
ber 1977. Guthrie, G.L.; McElroy, W.N.; Lippincott, E.P.; Gold, R. 
(Hanford Engineering Development Lab., Richland, WA (USA)). 
Jun 1978. Contract EY-76-C-14-2170. 63p. (HEDL-TME—78-5). 
Dep. NTIS, PC A04/MF AO1. 

Program objectives and progress to date by the national 
laboratories in LWR pressure vessel irradiation surveillance dosi- 
metry are summarized. Participants in the program include Atomics 
International, Hanford Engineering Development Laboratory, Na- 
tional Bureau of Standards, Oak Ridge National Laboratory, and 
Pacific Northwest Laboratories. 


18808 (TREE-NUREG—1180) Matpro—version 10: a hand- 
book of materials properties for use in the analysis of light water 
reactor fuel rod behavior. Reymann, G.A. (comp.). (Idaho National 
Engineering Lab., Idaho Falls (USA)). Feb 1978. Contract EY-76-C- 
07-1570. 439p. Dep. NTIS, PC A19/MF AOl1. 

The materials properties correlations and computer subcodes 
(MATPRO—Version 10) developed for use with various LWR fuel 
rod behavior analytical programs at the Idaho National Engineering 
Laboratory are described. Formulations of fuel rod material proper- 
ties, which are generally semiempirical in nature, are presented for 
uranium dioxide and mixed uranium—plutonium dioxide fuel, zirca- 
loy cladding, and fill gas mixtures. 


18809 (VTT-YDI—34) Comparative evaluation of the steady 
state fuel rod thermal behaviour code GAPCON-THERMAL-2 and 
the integral fuel rod performance code URANUS. Lassmann, K.; 
Kelppe, S.; Mattila, L. (Valtion Teknillinen Tutkimuskeskus, Otan- 
iemi (Finland). Ydinvoimatekniikan Lab.). Apr 1978. 32p. Dep. 
NTIS (US Sales Only), PC A03/MF AO1. 

A comparison between the steady state fuel rod thermal 
behaviour code GAPCON-THERMAL-2? and the integral fuel rod 
performance code URANUS was made by analyzing with both 
codes a few sample data cases representing idealized LWR fuel 
conditions. The results reveal certain discrepancies in the thermal 
submodels of the codes, but quite consistent fuel maximum tempera- 
ture predictions are achieved. Capabilities of the GAPCON-THER- 
MAL-2 for mechanical performance analyses appear very limited, 
but as far as the calculation of thermal behaviour is concerned the 
mechanical parts of the code seem to be quite acceptable. The 
URANUS results for mechanical phenomena seem very plausible. 
Yet, no reference to experimental dn ndings was made at this stage of 
the evaluation. The running times of URANUS appear very short, 
especially if demands for detail are optimized. After refining certain 
submodels and sufficient verification against experimental data 
URANUS is potentially a most valuable tool for a wide variety of 
practical LWR fuel applications. 


18810 Low-d tamination approach to a proliferation-resistant 
fuel cycle. Asquith, J.G.; Grantham, L.F. (Rockwell International, 
Canoga Park, CA). Nucl. Technol.; 41: No. 2, 137-148(Dec 1978). 

To prevent the diversion of nuclear material from power 
production to weapon production either by a nation or by clandes- 
tine groups within a nation, the nuclear fuel cycle must be prolifera- 
tion-resistant and safeguarded. Potentially proliferation-resistant and 
safeguarded fuel cycles based on low-decontamination pyrorepro- 
cessing have been developed for the light water reactor (LWR), fast 
breeder reactor (FBR), and FBR-LWR combination. The major 
penalty for recycling fission products to the LWR is that fuel 
enrichment must be somewhat greater to overcome parasitic fission 
product absorption of neutrons. In the FBR, the major penalty is a 
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slight reduction in breeding ratio due to the displacement of fertile 
material by fission products. Preliminary cost analysis indicates that 
these fuel cycles are economically competitive with fuel cycles using 
conventional reprocessing or those using virgin uranium if spent fuel 
storage costs are considered. 


18811 Some plutonium recycle program fuel cycles having re- 
duced proliferation characteristics. Eschbach, E.A. (Battelle-Pacific 
Northwest Labs., Richland, WA). Nucl. Technol; 41: No. 2, 168- 
179(Dec 1978). 
A review of the plutonium fuel recycle program (1955-1967) 
did not reveal an economically compelling alternative fuel cycle to 
slightly enriched uranium, plutonium recycle, or the plutonium 
breeder. The review included systems involving no chemical separa- 
tions compared with slightly enriched uranium once through. Nor 
did freestanding thorium systems appear economic, although syner- 
gisms between uranium and thorium may be worth considering, 
including reduced-density thorium fuels with high fuel durability as 
an alternative to uranium load following and peaking fuel. The 
crossed progeny system involving ***U enrichment of uranium in 
light water reactors (LWRs) and conversion of the plutonium to 
U in fast reactors may offer a method of providing a high- 
performance denatured LWR fuel for the period beyond the avail- 
ability of economic slightly enriched uranium. 


18812 Reduction of radiation levels in light water reactor power 
stations by means of design measures. Berg, D. (Rheinisch-Westfae- 
lisches Elektrizitaetswerk A.G., Essen (Germany, F.R.)). VGB 
Kraftwerkstech.; 58: No. 4, 256-261(Apr 1978). (In German). 

Numerous measures by manufacturers and operators to 
reduce radiation levels already pertain to the engineering design 
process. The paper comprises a summary of these design measures, a 
comparison of costs and benefits and also measures for ensuring the 
application of radiation protection techniques during the design and 
construction stages. 


18813 TVA gains its first practical experience in outage control. 
Draper, B.D. (Tennessee Valley Authority, Power Production Dept. 
(USA)). Nucl. Eng. Int.; 23: No. 268, 55-57(Mar 1978). 

The organisation of preparations for the maintenance and 
refuelling outage work on TVA’s first nuclear plant is discussed. 
Special temporary facilities installed to cope with the additional 
security and other requirements such as laundry facilities are de- 
scribed. 


18814 GE offers a process for plant performance improvement. 
Elhoff, W.C. Nucl. Eng. Int.; 23: No. 268, 48-5SO(Mar 1978). 

A process started in 1975 to integrate a number of plant 
improvement programmes and to apply them to the needs of a 
specific BWR plant is described. The plant improvement pro- 
grammes are discussed and examples are given of solutions to 
practical maintenance problems that were generated from them. 


18815 Recommendations of the Reaktorsicherheitskommission 
during its 125th meeting on June 22nd, 1977. Kernkraftwerk Obrigh- 
eim 1. construction of an emergency system and an external fuel 
storage pool. Bundesanzeiger; 30: No. 60, 2(Mar 1978). (In German). 

KWO GmbH has applied for construction and operation of 
an emergency system and an external fuel storage pool. For both an 
emergency building will be constructed, designed to withstand exter- 
nal impacts, which will be located between the reactor containment 
and the reactor auxiliary building. The RSK considers the emergen- 
cy system proposed by the operator to be an improvement as regards 
safety. The RSK has no misgivings concerning the proposed con- 
cept. The same goes for the concept presented for the construction 
of an external fuel storage pool in the emergency building. 


18816 Saving fuel by regular stretch-out operation. Wolf, R.; 
Lahner, K. (Nuklear-Ingenieur Service G.m.b.H., Hanau (Germany, 
F.R.)). Atomwirtsch., Atomtech.; 23: No. 2, 83- 85(Feb 1978). (In 
German). 

As nuclear fuel shortages and reprocessing delays become 
apparent, nuclear fuel conservation measures constantly gain in 
importance. Is full-load operation of a nuclear power plant replaced 
by a combined operation with full-load and subsequent stretch-out 
operation, then the refuelling quantity can be reduced aad fuel 
saved. However, the proposed mode of operation means, on account 
of lower output during stretch-out operation, less energy production. 
Thus, fuel savings and production losses have to be brought into 
comparison. 


18817 In situ dynamic tests and seismic records on the RHR 
system building ENEL-IV nuclear plant/Caorso (Italy). Castoldi, A.; 
Casirati, M. (Istituto Sperimentale Modelli e Strutture, Bergamo 
(Italy). Dynamic Department); Scotto, F.L. (Ente Nazionale per 
l'Energia Elettrica, Rome (Italy)). Nucl. Eng. Des.; 45: No. 2, 497- 
505(Feb 1978). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, USA (15 - 19 Aug 1977). 
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The tests on the RHR Building of the Caorso Nuclear Plant 
are part of a program of dynamic tests on large structures sponsored 
by ENEL, which ISMES is presently carrying out. The main 
purposes of this program are: - to collect information on the effec- 
tiveness of different excitation methods; - to set up the most suitable 
recording and processing technique; - to compare the experimental 
results with the computed ones, in view of the validation of the 
adopted computing schemes. The structure has been excited by a 
mechanical vibrator delivering sinusoidal forces in a frequency range 
2 to 20 cps, in conditions of empty, 1/3, 2/3 and completely full 
pools. The response, recorded by 36 velocity transducers was digi- 
tally processed by means of a Fourier Analyzer. Moreover, a 
number of Friuli earthquake aftershocks could be picked up, and the 
building response recorded in many points. 


18818 Start-up and first operational experience of the Kernk- 
raftwerk Brunsbuettel. Chudzienski, E. (Keruxraftwerk Brunsbuettel 
G.m.b.H. (Germany, F.R.)). VGB Kraftwerkstech.; 58: No. 1, 1-7(Jan 
1978). (In German). 

In March 1976 the reactor pressure vessel was loaded with 
the fuel elements. The first criticality was in June. The zero and 
power tests followed in the course of 1976. Trial operation having 
come to an end, the facility was handed over to the operator on 
February 9th, 1977. There were two phases to commissioning, the 
‘system start-up’ and the ‘power tests’. In the second phase, the 
complete plant was tested at various operational conditions and 
various performance levels. Test results were subjected to a continu- 
ous control of expert, advisory body on safety, and licensing authori- 
ty. 


18819 Observations and hypotheses on pellet-clad interaction 
failures, Garzarolli, F.; Manzel, R.; Peehs, M.; Stehle, H. (Kraftwerk 
Union A.G., Erlangen (Germany, F.R.). Hauptbereich Reaktortech- 
nik). Kerntechnik; 20: No. 1, 27-31(Jan 1978). (In German). 

Pellet-clad interaction (PCI) failures in fuel rods of older 
PWR and BWR plants have been carefully examined and compared 
with the results of special power ramp tests as well as literature data. 
Out-of-pile tests especially on the subject of iodine stress corrosion 
cracking and iodine chemistry within a fuel rod have been per- 
formed in order to shed more light upon the mechanisms and their 
related critical conditions. 


18820 Inservice inspection examination experiences. Whiting, 
A.R. (Southwest Research Inst., San Antonio, TX). Trans. Am. 
Nucl. Soc.; 30: 631-633(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18821 statistical data analysis of forced outages. Khericha, S.; 
Sabri, Z.A.; Husseiny, A.A. (Iowa State Univ., Ames). Trans. Am. 
Nucl. Soc.; 30: 636-637(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18822 Brunswick unit no. 1 startup test experience. Pearson, 
J.L.; Tucker, W.M. (Carolina Power and Light Co., Southport, NC). 
Trans. Am. Nucl. Soc.; 30: 642-643(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18823 Temporary non-nuclear steam supply for enrico fermi unit 
2 preoperational testing. Locke, F.J. (Detroit Edison Co., MI); 
Reagan, P.L. Trans. Am. Nucl. Soc.; 30: 647-648(1978). (CONF. 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18824 Maneuvering to system load demand at Brunswick steam 
electric plant. Ontko, P.N. (General Electric Co., San Jose, CA). 
Trans. Am. Nucl. Soc.; 30: 653-654(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18825 Summary of chemical decontamination and seal ring re- 
pairs at Peach Bottom Station. Rohner, M.M. (Philadelphia Electric 
Co., PA). Trans. Am. Nucl. Soc.; 30: 656-657(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18826 Overview of the Dresden Unit 1 modification/chemical 
cleaning outage. Yungk, R.J. (Dresden Nuclear Power Station, 
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Morris, IL). Trans. Am. Nucl. Soc.; 30: 6571978). (CONF-7811109— 
). 


From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18827 Experience in decontamination and repair of radwaste 
concentrator at Millstone Unit 1. Summa, J. (Northeast Utilities 
Service Corp., Hartford, CT); Kallfisch, K. Trans. Am. Nucl. Soc.; 
30: 676(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18828 Radwaste management. Leach, B. (Vermont Yankee Nu- 
clear Power Corp., Vernon). Trans. Am. Nucl. Soc.; 30: 678- 
679(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18829 Isotopic measurements of BWR fuel irradiated in quad 
cities. Choong, T.P. (General Electric Corp., San Jose, CA); Keys, 
T.A.; Reager, R.D.; Smith, R.E.; Tilley, R.M.; Wolters, R.A.; Zolo- 
tar, B.A.; Crowther, R.L. Trans. Am. Nucl. Soc.; 30: 688-690(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18830 Evaluation of BWR void and Doppler feedback. Cheng, 
H.S.; Diamond, D.J. (Brookhaven National Lab., Upton, NY) 
Trans. Am. Nucl. Soc.; 30: 710-711(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18831 Temperature effects in light-water lattices. Edenius, M. 
(Electric Power Research Inst., Palo Alto, CA). Trans. Am. Nucl. 
Soc.; 30: 711-712(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18832 Sensitivity of LWR fuel cycle costs to fission product data. 
Ryskamp, J.M.; Becker, M.; Caro, E.; Harris, D.R. (Rensselaer 
Polytechnic Inst., Troy, NY). Trans. Am. Nucl. Soc.; 30: 736- 
738(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18833 Effect of multiple boiling channels on void fluctuation 
spectra in BWRs. Sweeney, F.J. (Univ. of Tennessee, Knoxville). 
Trans. Am. Nucl. Soc.; 30: 743-745(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18834 Multivariate analysis of neutron noise signals for BWR 
parameter estimation. Upadhyaya, B.R. (Univ. of Tennessee, Knox- 
ville). Trans. Am. Nucl. Soc.; 30: 745(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18835 Current interests in reactor water chemistry. Lindsay, 
W.T. Jr. (Westinghouse Electric Corp., Pittsburgh, PA). Trans. Am. 
Nucl. Soc.; 30: 132-133(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18836 Nuclear plant operating margin optimization. Trapp, E.L.; 
Lepine, C.W. (Combustion Engineering Inc., Windsor, CT). Trans. 
Am. Nucl. Soc.; 30: 336(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18837 New method for optimizing core reloads. Huang, H.Y.; 
Levine, S.H. (Pennsylvania State Univ., University Park). Trans. 
Am. Nucl. Soc.; 30: 339-340(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18838 Moderator temperature coefficient in BWR core. Naito, Y. 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki. Tokai Re- 
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search Establishment). J. Nucl. Sci. Technol. (Tokyo); 14: No. 11, 826- 
832(Nov 1977). 

Temperature dependences of infinite multiplication factor k 
sub(infinity) and neutron leakage from the core must be examined 
for estimation of moderator temperature coefficient. Temperature 
dependence on k sub(infinity) has been investigated by many re- 
searchers, however, the dependence on neutron leakage of a BWR 
with cruciformed control rods has hardly been done. Because there 
are difficulties and necessity on calculations of three space dimen- 
sional and multi-energy groups neutron distribution in a BWR core. 
In this study, moderator temperature coefficients of JPDR-II (BWR) 
core were obtained by calculation with DIFFUSION-ACE, which 
is newly developed three-dimensional multi-group computer code. 
The results were compared with experimental data measured from 
20 to 275°C of the moderator temperature and the good agreement 
was obtained between calculation and measurement. In order to 
evaluate neutron leakage from the core, the other two calculations 
were carried out, adjusting criticality by uniform absorption rate and 
by material buckling. The former underestimated neutron leakage 
and the latter overestimated it. Discussion on the results shows that 
in order to estimate the temperature coefficient of BWR, neutron 
leakage must be evaluated precisely, therefore the calculation at 
actual pattern of control rods is necessary. 


18839 Method to treat gaseous nuclides and gas system to air 
containers with radioactive liquid. Queiser, H. (to Kraftwerk Union 
A.G., Muelheim an der Ruhr (Germany, F.R.)). German(FRG) 
Patent 2,608,162/A/. 8 Sep 1977. 13p. (In German). 

The invention deals with the ventilation system of nuclear 
reactor plants. In order to be able to handle quantities of gas in the 
system without large operational expenditure, it is suggested to 
discharge excess amounts of gas via an exit filter into a chimney and, 
should it be necessary to add gas, to introduce it in the opposite 
direction. The previous exit filter now becomes the inlet filter. The 
example performed on a boiling water reactor clarifies the proposal. 


18840 Crud separation from equipment drain of BWR atomic 
power station. Hayashi, M. (Tokyo Electric Power Co., Inc., Okuma, 
Fukushima (Japan). Fukushima Atomic Power Station); Yamaguchi, 
H.; Moriya, Y.; Koshiba, Y.; Ota, Y. Karyoku Genshiryoku Hatsuden; 
28: No. 9, 853-859(Sep 1977). (In Japanese). 

In the primary cooling systems of BWR nuclear power sta- 
tions, radioactive crud is generated and accumulates in reactors and 
circulating systems, which causes the radiation exposure of workers 
at the time of the inspection and maintenance of reactors. The 
chemical composition and grain size distribution of crud differ 
largely according to the construction of primary systems, the oper- 
ational conditions of reactors, and the process of operation. The 
study on the application of nuclear pore membrane filter NPMF to 
the separation of crud in the waste water from equipment drain 
systems has been carried out. With the NPMF, clarified filtrate can 
be obtained without any filter aid, therefore the secondary waste of 
filter sludge is not generated. When the filter is clogged, the filtra- 
tion capability can be regenerated by reverse flow washing, and 
continuous filtration is possible actually because the regeneration 
takes only short time. The NPMF is the polycarbonate membrane of 
about 10 um thick, to which charged particles are irradiated verti- 
cally, and the flight tracks are etched with alkali solution, thus the 
required pore treatment is applied. The basic investigation of waste 
liquid, the endurance test of actual filters, the filtration test with the 
pilot apparatus, the demonstration test with an actual equipment, and 
the design of the actual equipment have been carried out for three 
years. 


18841 Manufacturing techniques and qualities of zircaloy clad- 
ding tubes. Okada, T.; Tsuda, T. (Kobe Steel Ltd. (Japan)). R and D, 
Kobe Seiko Giho; 27: No. 3, 39-44(Jul 1977). (In Japanese). 

Manufacturing techniques of Zircaloy cladding tubes in Kobe 
Steel, which has a capacity of 300 km (75,000 tubes) per annum, 
qualified for J.N.F. authorization in March, 1976. The manufacturing 
process, qualities of the product, the relationship between those two 
and the outline of the quality assurance system of the product are 
described here. 


18842 Improvement and standardization of LWR in Japan. 
Matsuo, S. (Agency of Natural Resources and Energy, Tokyo 
(Japan)). Nippon Genshiryoku Gakkaishi; 19: No. 6, 391-396(Jun 
1977). (In Japanese). 

In Japan, the technology of LWR plants has accumulated the 
experiences over ten years of construction and operation. So, the 
public acceptance toward nuclear power generation must be secured 
by way of high degree of the safety and reliability through the 
improvement and standardization of LWRs. On the other hand, the 
LWR technology suitable for the conditions in Japan must be fixed 
with the improvement of operating ratio. From these viewpoints, the 
improvement and standardization of BWR and PWR plants have 
been studied in the Ministry of International Trade and Industry. 
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18843 Plant for carrying out process for removing radioactive 
waste. Baatz, H.; Rittscher, D. (to STEAG Kernenergie G.m.b.H., 
Essen (Germany, F.R.)). German(FRG) Patent 2,544,447/A/. 7 Apr 
1977. 13p. (In German). 

The proposal concerns a plant for filling ultimate-storage 
containers for radioactive waste of nuclear power stations, which 
works according to main patent 2511957. It is concerned particularly 
with the filling of ion exchange resins from the primary circuit of 
nuclear power stations, i.e. sedimentary suspensions which can be 
pumped with water. The equpment therefore contains a pressure 
pump and vacuum transporting equipment, which is described in 
detail. 


18844 Rod-shaped components between fuel elements of boiling 
water reactors. Kim, J.D. (to Kraftwerk Union A.G., Muelheim an 
der Ruhr (Germany, F.R.)). German(FRG) Patent 2,543,626/A/. 31 
Mar 1977. 9p. (In German). 

The patent deals with the equipping of rod-shaped compo- 
nents such as core flow measuring tubes or supporting tubes for 
neutron sources, with spacers to prevent vibrations which are caused 
by the main coolant of the reactor flowing along the components. 
Some of these components with circular cross-section and about the 
same length as the fuel elements are in the gaps between the corners 
of each 4 in squares, neighbouring fuel element casings. There is a 
distance allround of about 3 mm and the cylindrical component, e.g. 
measuring tube. The spacer - a slit piece of tubing fitting on the 
diameter of the component - has a wall thickness of, e.g., 1 mm as 
well as a one-sided type of can with an eccentricity of 2 mm. Such 
jacket-type spacers (at least 4) are pushed onto the component to be 
supported at equal axial distances and fixed by stretch welding. By 
displacing the cams each by 90°, the component is supported against 
each of the 4 fuel element corrers. If the eccentricity or cam in the 
mentioned numerical example is somewhat more than 2 mm, each 
spacer can support the component that carries it even on two 
neighbouring fuel elements. The resistance to the coolant flow in 
axial direction is kept small by sloping both sides of the cam in axial 
direction. Favourable distance and the number of spacers necessary 
depend on the natural vibrational behaviour of the rod-shaped 
component to be supported, i.e. from material and size. It is best to 
determine it for each individual case. 


18845 Publication concerning licensing notices for the Kernk- 
raftwerk Kruemmel. GRS Kurz-Inf., Reihe B; No. 28, 1-2(1977). (In 
German). 

The 3rd supplement to the 2nd partial licence sector concerns 
the change of concept regarding the scram system by going over 
from the scram collecting tank system to the individual tank system. 
The 7th partial licence notice refers to the construction of 1) the 
control rod drive and the scram system including the related oper- 
ational controls; 2) the emergency power diesel aggregates; 3) the 
condensation pipe transverse system (transverse system in the con- 
densation chamber). 


18846 Observation of in-core instrumentation tube vibrations in a 
boiling water reactor by evaluating reactor noise data. Behringer, K.; 
Kostic, L.; Seifritz, W. (Eidgenoessisches Inst. fuer Reaktorfors- 
chung, Wuerenlingen (Switzerland)). pp 183-185 of Reactor noise - 
SMORN II. Williams, M.M.R. (Queen Mary Coll., London (UK). 
ash of Nuclear Engineering) (ed.). Oxford; Pergamon Press Ltd. 

From Specialists meeting on reactor noise; Gatlinburg, TN, 
USA (19 Sep 1977). 

Using reactor noise techniques, a vibrating in-core instrument 
tube in the Muehleberg Boiling Water Reactor could be detected. 
The normalized auto power spectral density (NPSD) of the current 
fluctuations of a mini in-core chamber, fixed within the instrument 
tube, has been analysed before and after repair. There was strong 
evidence of a peak at the resonance frequency of the vibration at 2.6 
Hz in the NPSD. It vanished promptly after the bypass-streaming at 
the lower core plate, being the physical origin of the vibrating 
instrument tube, was re-arranged. 


18847 Study of two-phase flow characteristics using reactor noise 
techniques. Crowe, R.D.; Eisenhawer, S.W.; McAfee, F.D.; Al- 
brecht, R.W. (Washington Univ., Seattle (USA). Dept. of Nuclear 
Engineering). pp 85-97 of Reactor noise - SMORN II. Williams, 
M.M.R. (Queen Mary Coll., London (UK). Dept. of Nuclear Engi- 
neering) (ed.). Oxford; Pergamon Press Ltd. (1977). 

From Specialists meeting on reactor noise; Gatlinburg, TN, 
USA (19 Sep 1977). 

Recent work at the University of Washington has demonstrat- 
ed the potential for studying two-phase flow characteristics using 
neutron noise techniques. This method offers the advantage of 
measuring global characteristics of two phase phenomenon without 
disturbing the flow or requiring large numbers of sensors. Not only 
can the presence of the injected air into the the flow loops be seen in 
the neutron spectrum but also the neutron spectrum reflects the type 
of flow by producing a characteristic signature. 
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18848 Experimental and theoretical noise analysis investigations 
in boiling water reactors. Gebureck, P.; Singh, O.P.; Stegemann, D. 
pp 187-203 of Reactor noise - SMORN II. Williams, M.M.R. (Queen 
Mary Coll., London (UK). Dept. of Nuclear Engineering) (ed.). 
Oxford; Pergamon Press Ltd. (1977). 

From Specialists meeting on reactor noise; Gatlinburg, TN, 
USA (19 Sep 1977). 

The stochastic neutron flux fluctuations in boiling water 
reactors represent a significant source of information about thermo- 
hydraulic parameters. In this paper, experimental results of in core 
measurements are described together with the development of a 
theoretical model. 


18849 Identification of BWR dynamics from autoregressive anal- 
ysis of multivariable experiments. Kitamura, M. (Tohoku Univ., 
Sendai (Japan). Faculty of Engineering); Matsubara, K.; Oguma, R. 
pp 231-240 of Reactor noise - SMORN II. Williams, M.M.R. (Queen 
Mary Coll., London (UK). Dept. of Nuclear Engineering) (ed.). 
Oxford; Pergamon Press Ltd. (1977). 

From Specialists meeting on reactor noise; Gatlinburg, TN, 
USA (19 Sep 1977). 

A method of time series analysis was applied to study dynam- 
ics of a boiling water reactor. The main aim of this work is to 
examine the usefulness of a multivariable autoregressive modelling 
technique for identifying a complicated reactor dynamics. Two 
kinds of experimental data were treated by this method; one from a 

rturbation experiment, and the other from a measurement of 

uctuations of variables under normal operation conditions. Several 
open loop dynamics and closed loop dynamics were successfully 
identified from the perturbation experiment, and some specific open 
loop dynamics were also obtained from the measurement of fluctu- 
ations. The identified models were compared with each other in 
order to clarify the difference in identifiability of the reactor dynam- 
ics under these experimental conditions. An attempt was made to 
validate a theoretical model, and some uncertain parameters in the 
model were estimated by using the identified model. These results 
suggest that the present method is useful not only for study of 
dynamics but also for diagnosis and surveillance of nuclear power 
plants. 


18850 Investigation of the local component of the neutron noise 
in a BWR and its application to the study of two-phase flow. Kosaly, 
G.; Kostic, L.; Miteff, L.; Varadi, G.; Behringer, K. (Eidgenoes- 
sisches Inst. fuer Reaktorforschung, Wuerenlingen (Switzerland)). 
pp 99-117 of Reactor noise - SMORN II. Williams, M.M.R. (Queen 
Mary Coll., London (UK). Dept. of Nuclear Engineering) (ed.). 
Oxford; Pergamon Press (1977). 

From Specialists meeting on reactor noise; Gatlinburg, TN, 
USA (19 Sep 1977). 

In the paper the local component of the neutron noise of the 
Muehleberg BWR is investigated. Noise measurements have been 
performed below 10 Hz and in the frequency region between 4 Hz 
and 50 Hz. The measured transit times have been applied to the 
study of the two-phase flow in the core, i.e. validity of some 
prescriptions used in current calculational models is investigated. 
Semi-empirical values of void fractions are evaluated and compared 
to corresponding results obtained by y-technique. At high frequen- 
cies a new phenomenon, interpreted as a second transit time, has 
been observed in the upper part of the core. 


18851 Experimental studies of core flow fluctuations and neutron 
noise in a BWR. Matsubara, K. (Japan Atomic Energy Research 
Inst., Oarai, Ibaraki. Oarai Research Establishment); Oguma, R.; 
Kitamura, M. pp 137-149 of Reactor noise - SMORN II. Williams, 
M.M.R. (Queen Mary Coll., London (UK). Dept. of Nuclear Engi- 
neering) (ed.). Oxford; Pergamon Press Ltd. (1977). 

From Specialists meeting on reactor noise; Gatlinburg, TN, 
USA (19 Sep 1977). 

Using the instrumented fuel assemblies (IFA) installed in the 
Japan Power Demonstration Reactor (JPDR)-II core, fluctuations of 
the inlet and outlet channel flow rates were observed under both 
conditions of at-power operation and cold core flow circulation. The 
correlation analysis revealed that the flow fluctuations in any IFA 
channel showed almost uncorrelated cross-covariance function with 
other IFA channel flow. To explain the mechanism of the channel 
flow fluctuations, some hypothetical ideas are introduced. 


18852 Description of void effects in a large BWR by means of a 
stochastic theory and simulation in a zero-power reactor. Matthey, M. 
(Ecole Polytechnique, Lausanne (Switzerland). Lab. de Genie Ato- 
mique). pp 151-162 of Reactor noise - SMORN II. Williams, M.M.R. 
(Queen Mary Coll., London (UK). Dept. of Nuclear Engineering) 
(ed.). Oxford; Pergamon Press Ltd. (1977). 

From Specialists meeting on reactor noise; Gatlinburg, TN, 
USA (19 Sep 1977). 

A summary is presented of the stochastic point model devel- 
oped in previous papers to describe void effects in a large BWR and 
the results are also summarised. The most important of these is the 
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existence of a resonance frequency in the auto-power spectral densi- 
ty of the neutron noise (APSD), the position of which depends on 
the reactor characteristics, such as power or void coefficient. In 
order to check the validity of this model, experiments were made 
simulating heat transfer and steam fluctuations in a BWR. A stochas- 
tic interpretation of the experiments is developed, and results are 
found to be similar to those obtained with the BWR model. In 
particular, the zero-power reactor with the simulation device exhib- 
its a resonance frequency showing an identical behaviour to the one 
predicted for a BWR. The APSD resulting from experiments in the 
zero-power reactor CROCUS, at a given power level, is fitted on 
the theoretical curves by means of the least square method, which 
provides the resonance frequency. The behaviour of this frequency 
as a function of the power level agrees fairly well with the theoreti- 
cal prediction. If the feedback mechanisms are the same in a large 
BWR, then the stochastic model gives correctly the resonance 
frequency. 


18853 New correlation method for transit-time estimation. Nishi- 
hara, H.; Konishi, H. (Kyoto Univ. (Japan). Faculty of Engineering). 
pp 219-229 of Reactor noise - SMORN II. Williams, M.M.R. (Queen 

ary Coll., London (UK). Dept. of Nuclear Engineering) (ed.). 
Oxford; Pergamon Press Ltd. (1977). 

From Specialists meeting on reactor noise; Gatlinburg, TN, 
USA (19 Sep 1977). 

A new correlation for transit-time estimation is proposed. The 
transit-time of a propagating quantity between two points along the 
propagation path could be measured by noise analysis technique 
when this quantity conveys some measureable stochastic signal with 
it. This is usually performed by observing directly the peak in the 
cross-correlation function of the stochastic signal measured at two 
points in the propagation path, or indirectly by reading the slope of 
the phase-angular frequency curve. The proposed method presents 
the transit-time information directly in the same way as in the 
ordinary cross-correlation technique, but with it a better resolution 
when the conveyed noise signal is band-limited. It also rejects 
extraneous noise contamination when such noise appears in a narrow 
frequency band. The usefulness of this method was tested in an air- 
water two-phase flow channel to estimate the transit-time of the 
bubbles. 


18854 Experimental and numerical investigation of the local and 
global components of boiling noise. Valko, J.; Mesko, L. (Kozponti 
Fizikai Kutato Intezet, Budapest (Hungary)). pp 205-218 of Reactor 
noise - SMORN II. Williams, M.M.R. (Queen Mary Coll., London 
(UK). Dept. of Nuclear Engineering) (ed.). Oxford; Pergamon Press 
Ltd. (1977). 

From Specialists meeting on reactor noise; Gatlinburg, TN, 
USA (19 Sep 1977). 

A description is given of the theoretical investigation, in two 
group diffusion theory, of the neutron flux fluctuations caused by the 
generation and movement of steam bubbles in water moderated 
power reactors. A transfer function is defined. Special model experi- 
ments have been reported previously, where the local and global 
structure of the flux response to propagating perturbation was meas- 
ured and analysed directly in the time domain. These experiments 
are briefly summarised in the present paper. In later sections, numeri- 
cal calculations are presented where similar experiments are simulat- 
ed by time dependent calculation. The validity of the adiabatic 
approximation is examined, and this approximation is used for the 
interpretation of the experiments. The frequency dependence of the 
global term is investigated analytically, and a comparison of experi- 
mental and theoretical results is presented. 


18855 Nuclear fuel assembly. Sekiguchi, M.; Kaneko, M. (to 
Nuclear Fuel Industries Ltd., Tokyo (Japan)). Japanese Patent 1977- 
97,096/A/. 10 Feb 1976. Sp. (In Japanese). 

A method is described to prevent box creep deformation 
while minimizing at a constant level the leakage of coolant from the 
gap between the channel box and lower tie plate. A leakage control 
member consisting of a thin plate having an outwardly projecting 
central portion and provided in the upper half portion with a 
plurality of slits is interposed between the lower portion of the 
channel box and side surface of the lower tie plate, and upper and 
lower keep members are mounted on the lower tie plate to restrict 
the movement of the control member within a constant range. The 
control member is held in forced contact with the inner surface of 
the channel box by the pressure of the coolant passing through the 
slits of the lower tie plate from the inner side thereof, thereby 
preventing the coolant from leaking from the inner side of the 
channel box to the outside. The thin plate of the control member is 
readily oscillable so that it can readily follow the deformation of the 
channel box. Thus, it is possible to keep the quantity of coolant 
leakage at a constant low value. 
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REFER ALSO TO CITATION(S) 18802, 18803, 18805, 18806, 
18807, 18808, 18809, 18810, 18816, 18819, 18820, 18821, 18831, 
18835, 18836, 18837, 18842, 18843, 18847, 19009, 19010, 1901/1, 
19012, 19014, 19015, 19016, 19017, 19020, 19116, 19132, 19178, 
19181, 19187, 19188, 19189, 19190, 19194, 19195, 19214, 19216, 
19218, 19220, 19221, 19223, 19224, 19229, 19232, 19233, 19239, 
19240, 19242, 19243, 19246, 19254, 19259, 19263, 19268, 19271, 
19272, 19279, 20213, 20462, 20854 


18856 (EPRI-NP—939) Sources of radioiodine at pressurized 
water reactors. Final report. Pelletier, C.A.; Cline, J.E.; Barefoot, 
E.D.; Hemphill, R.T.; Voilleque, P.G.; Emel, W.A. (Science Appli- 
cations, Inc., Rockville, MD (USA)). Nov 1978. 330p. Dep. NTIS, 
PC A15/MF AOl. 

The report determines specific components and operations at 
operating pressurized water reactors that have a potential for being 
significant emission sources of radioactive iodine. The relative mag- 
nitudes of these specific sources in terms of the chemical forms of 
the radioiodine and the resultant annual averages from major compo- 
nents are established. The data are generalized for broad industry use 
for predictive purposes. The conclusions of this study indicate that 
the majority of radioiodine emanating from the primary side of 
pressurized water reactors comes from a few major areas; in some 
cases these sources are locally treatable; the interaction of radioio- 
dine with plant interior surfaces is an important phenomenon mediat- 
ing the source and affecting its release to the atmosphere; the 
chemical form varies depending on the circumstances of the release. 


18857 (GRS—8) Theoretical determination of noble gas nuclide 
spectra in the waste air from nuclear power plants with PWR. Holm, 
D. (Gesellschaft fuer Reaktorsicherheit m.b.H. (GRS), Koeln (Ger- 
many, F.R.)). Jan 1978. 24p. (In German). Dep. NTIS (US Sales 
Only), PC A03/MF A0Ol1. 

This report shows a possible means of calculating theoretical- 
ly the composition of noble gas activity in gaseous effluents of 
nuclear power plants with PWR. The calculations of the noble gas 
nuclide spectra are based on generated data of the activity source 
terms in the core and plant-specific design features. How the noble 
gas nuclide spectrum varies by altering the discharge pathway 
combination is examined. The proposed mathematical model was 
verified via real measurement data. For a noble gas activity dis- 
charge of 40 000 Ci per year from PWR (KWU) a sufficient 
conservative nuclide spectrum is given. 


18858 (IEA-DT—030) Utilization of thorium in PWR type reac- 
tors. Correa, F. (Instituto de Energia Atomica, Sao Paulo (Brazil); 
Sao Paulo Univ. (Brazil). Escola Politecnica). Oct 1977. 76p. (In 
Portuguese). Dep. NTIS (US Sales Only), PC AOS/MF A0O1. 

Thesis. 

Uranium 235 consumption is comparatively evaluated with 
thorium cycle for a PWR type reactor. Modifications are only made 
in fuels components. U-235 consumption is pratically unchanged in 
both cycles. Some good results are promised to the mixed U-238/ 
Th-232 fuel cycle in 1/1 proportion. 


18859 (NUREG—0224) Reactor vessel pressure transient pro- 
tection for pressurized water reactors. Zech, G. (Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Nuclear Reactor 
Regulation). Sep 1978. 90p. NTIS, AOS/MF AOl1. 

During the past few years the NRC has been studying the 
issue of protection of the reactor pressure vessels at Pressurized 
Water Reactors (PWRs) from transients when the vessels are at a 
relatively low temperature. This effort was prompted by concerns 
related to the safety margins available to vessel damage as a result of 
such events. Nuclear Reactor Regulation Category A Technical 
Activity No. A-26 was established to set forth the NRC plan for 
resolution of the generic aspects of this safety issue. The purpose of 
the report is to document the completion of this generic technical 
activity. 


18860 (PB—282383) Technology, safety and costs of decommis- 
sioning a reference pressurized water reactor power station. Volume 1. 
Final report Jan 1976—May 1978. Smith, R.I.; Konzek, G.J.; Kenne- 
dy, W.E. Jr. (Battelle Pacific Northwest Labs., Richland, WA 
(USA)). Jun 1978. Contract ERDA-EY-76-C-06-1830. 316p. NTIS 
PC Al4/MF AOl. 

Safety and cost information was developed for the conceptual 
decommissioning of a large (1175 MW(e)) pressurized water reactor 
(PWR) power station. Two approaches to decommissioning, Imme- 
diate Dismantlement and Safe Storage With Deferred Dismantle- 
ment, were studied to obtain comparisons between costs, occupa- 
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tional radiation doses, potential radiation doses, potential radiation 
dose to the public, and other safety impacts. 


18861 (PB—282863) Technology, safety and costs of decommis- 
sioning a reference pressurized water reactor power station. Volume 2. 
Appendices. Final report January 1976—May 1978. Smith, R.I.; 
Konzek, G.J.; Kennedy, W.E. Jr. (Battelle Pacific Northwest Labs., 
Richland, WA (USA)). Jun 1978. Contract ERDA-EY-76-C-06- 
1830. 418p. NTIS PC A18/MF AOl1. 

Safety and cost information was developed for the conceptual 
decommissioning of a large (1175 MW(e)) pressurized water reactor 
(PWR) power station. Two approaches to decommissioning, Imme- 
diate Dismantlement and Safe Storage With Deferred Dismantle- 
ment, were studied to obtain comparisons between costs, occupa- 
tional radiation doses, potential radiation dose to the public, and 
other safety impacts. 


18862 Seal arrangement. Dempsey, J.D. (to Babcock and 
Wilcox Co.). US Patent 4,095,806. 20 Jun 1978. Filed date 5 Jul 1977. 
10p. 

A hydraulically balanced face type shaft seal is provided in 
which the opening and closing seal face areas retain concentricity 
with each other in the event of lateral shaft displacement. All of the 
areas affected by the hydraulic force balance are embodied either by 
the rotating or stationary seal member, and the radial width of the 
sealing face of a second seal member is sufficiently wider than that of 
the first member so as to preclude runoff at maximum lateral 
displacement of the shaft at the seal. 


18863 Steady state thermal analysis of PWRs by a single-pass 
procedure using a simplified nodal layout. Moreno, P.; Liu, J.; Khan, 
E.; Todreas, N. (Massachusetts Inst. of Tech., Cambridge (USA). 
Dept. of Nuclear Engineering). Nucl. Eng. Des.; 47: No. 1, 35- 
48(May 1978). 

A single-pass procedure using a prescribed nodal layout has 
been developed for steady state PWR core analysis. Recommended 
nodal patterns for modelling the reactor core by th. one stage 
analysis method have been proposed. By using this one-stage simpli- 
fied method, DNBR analyses of cores having either one hot sub- 
channel or two equally hot sub channels can be accomplished by a 
thermal-hydraulic computer code with a capacity of seven or seven- 
teen radial nodes, respectively. The advantages of the simplified 
method over the multistage approaches also are discussed and com- 
pared. 


18864 Concentration of stress in cladding produced by the expan- 
sion of cracked fuel pellets. Roberts, G. (Central Electricity Generat- 
ing Board, Berkeley (UK). Berkeley Nuclear Labs.). Nucl. Eng. Des.; 
47: No. 2, 257-266(May 1978). 

The intensification of hoop stress in the cladding which 
attends the expansion of a cracked fuel pellet is examined using a 
Fourier series technique. Stress and displacement distributions are 
obtained for nominal thickness Pressurized Water Reactor cladding, 
and the effect of increasing cladding thickness is examined. Some 
comparison is made with simpler analyses in the literature. Finally, 
the implications of the results for the mechanism of stress corrosion 
cracking in Light Water Reactors are discussed. 


18865 AVT proves to be a suitable chemistry for Westinghouse 
steam generators. Nucl. Eng. Int.; 23: No. 270, 43-46(Apr 1978). 

The use of sodium phosphate for steam generator corrosion 
control has been replaced by Westinghouse by an all-volatile treat- 
ment (AVT), because of thinning of Inconel tubes at the top of the 
tube sheet. The thinning was associated with sludge accumulation, 
not adequately limited by the phosphate. An examination of the 
phenomena of ‘denting’ is described, which was first identified after 
the change to ATV. It is a plastic deformation of steam generator 
tubes at the tube/tube plate intersections, that result from corrosion 
of the carbon steel in the annulus formed at the function. Various 
procedures for minimizing denting suggested by data from labora- 
tory and field examination are described. Recent design changes to 
further protect steam generators from contamination are outlined. 


18866 Improving the productivity of LWRs. Lang, P.M. Nucl. 
Eng. Int.; 23: No. 270, 13-14(Apr 1978). 

The US Department of Energy is conducting programmes to 
improve the availability of PWRs. The principal categories of ou- 
tages are: refuelling and maintenance operations, others, either 
scheduled or forced, for maintenance and testing, and equipment 
failures. Projects therefore are directed to improving procedures for 
refuelling/maintenance operations, developing techniques for chemi- 
cal decontamination, and for chemical cleaning of steam generators. 
Other projects are aimed at improving component reliability, em- 
ploying acoustic emission monitoring in order to reduce inspecting 
requirements, preventing pellet-cladding interactions, and improving 
primary system purification. Improvement of plant availability de- 
pends also upon organisation so that, if the results are to be properly 


NUCLEAR POWER PLANTS 1975 


implemented, institutional problems do not restrict technological 
achievement. e 


18867 Managing for minimal outage times at Biblis. Meyer, F. 
(Rheinisch-Westfaelisches Elektrizitaetswerk A.G., Biblis (Germany, 
F.R.). Kernkraftwerk). Nucl. Eng. Int.; 23: No. 268, 57-60(Mar 1978). 

An extensive programme of preventive maintenance has been 
initiated at Biblis power station in West Germany. The use of work 
orders and cumulative fault statistics shows where effort needs to be 
increased and where costs can be reduced. A special team is formed 
for the annual outage work aided by specialists from the power 
station monitoring and engineering departments. By using this work 
distribution and qualified staff, high-efficiency and hence minimal 
outage times are being achieved. 


18868 Chemical operational experiences in the nuclear 
power plants Doel and Tihange. Roofthooft, R. (Laboratoire Belge de 
I'Industrie Electriquae (LABORELEC), Rhode-St. Genese). VGB 
Kraftwerkstech.; 58: No. 1, 33-41(Jan 1978). (In German). 

The condensate purification plant of Doel is described and 
the main results are presented. The biggest problem of this nuclear 
power plant was the behaviour of the condensate pipes. After 1 resp. 
2 years of operation, there was serious corrosion, and new pipes had 
to be installed. In the steam generators in Doel and Tihange there 
were deposits of several centimeters. The denting problem has 
started, too. Tihange has been working one year with a leakage in 
one of the steam generators. Blowdown was carried out via ion 
exchangers. 


18869 K-1000-60/3000 type close-coupled steam turbine made by 
the “leningrad metal works” turbine engineering association. Ogurt- 
sov, A.P. Energomashinostroenie; No. 4, 1-4(1978). (In Russian). 

The design of a steam turbine envisaged for driving a 1 
million kW capacity ac generator in a monoblock with a PWR 
reactor of the VVER-1000 type is described. The turbine is a single- 
shaft five-cylinder unit consisting of a high-pressure cylinder (HPC) 
and four low-pressure cylinders. The HPC is situated in the middle 
of the common turbine shaft. Specifications, the main characteristics 
and unitization of assemblies and whole cylinders with turbines made 
for operation on fossil fuel are described. 4 refs. 


18870 Experimental investigation of the operation of the VVER- 
440 power block towards the end of the working period under sliding 
initial steam pressure. Ivanov, V.A. Energ troenie; No. 4, 
38-39(1978). (In Russian). 

The Leningrad Polytechnical Institute, together with the 
Kola nuclear power plant, carried out tests at the end of the working 
run of the power block VVER-440 to check the calculations that it 
is advantageous for PWR nuclear power plants to operate at sliding 
steam pressure both under normal operating conditions and at the 
end of the working run. 5 refs. 





18871 Evaluation of steam generator eddy-current test data, 
Sanders, R.C. (Univ. of Missouri, Rolla). Trans. Am. Nucl. Soc.; 30: 
629-630(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18872 Operating experience with the boron thermal regeneration 
system. Hairston, W.G.; Kingsley, O.D. Jr.; Williams, L.S. (Alabama 
Power Co., Ashford). Trans. Am. Nucl. Soc.; 30: 642(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18873 Crystal River Unit 3: startup experiences. Bright, R.M. 
(Florida Power Corp., St. Petersburg). Trans. Am. Nucl. Soc.; 30: 
643-644(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18874 Salem Unit No. 1 startup and operating experience. Hsu, 
D.K.; Nichols, J.A. (Public Service Electric and Gas Co., Newark, 
NJ). Trans. Am. Nucl. Soc.; 30: 644-645(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18875 Nuclear plant startup: the benefits of standardization. Led- 
dick, R.S. (Northern States Power Co., Minneapolis, MN); ne 
R.L.; Kuroyama, A.M.; Brown, C.D. Trans. Am. Nucl. Soc.; 
645(1978). (CONF-7811 109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 





1976 ENERGY RESEARCH ABSTRACTS 


18876 New procedures and tooling for removing spent-fuel racks 
with divers. Leech, W.S. (Underwater Construction Co., Essex, CT); 
Jennings, C. Trans. Am. Nucl. Soc.; W: 657-658(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18877 Turkey Point Units 3 and 4 steam generator repair licens- 
ing evaluation. Flugger, F.G.; Burford, J.N.; Gonzalez, J.O. (Florida 
Power and Light Co., Miami). Trans. Am. Nucl. Soc.; ¥: 659- 
660(1978). (CONF- 7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 





a Quad cities radiation-chemistry technician training pro- 
u, P. ¢ Cities, Cordova, IL). Trans. Am. Nucl. Soc.; r: 
scio78). ‘(CONF-781 1109—). 
From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18879 Quality assurance during nuclear plant outages. Parker, 
R.C. (Tennessee Valley Authority, Chattanooga). Trans. Am. Nucl. 
Soc.; 30: 684-685(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18880 Benchmarking of the ARMP system against large-scale 
mockup experiments. Mosteller, R.D. (Science Applications, Inc., 
McLean, VA); Dirilten, M.; Eich, W.J. Trans. Am. Nucl. Soc.; 30: 
690-692(1978). (CONF-7811 i09—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18881 Spectral and density components of the MTC for PWR 
assemblies. Todosow, M.; Diamond, D.J. (Brookhaven National 
Lab., Upton, NY). Trans. Am. Nucl. Soc.; 30: 693-694(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18882 Comparison of temperature coefficient calculations with 
measurements in PWRs. Woods, J.J.; Wilson, T.L. (Babcock and 
Wilcox Co., Lynchburg, VA). Trans. Am. Nucl. Soc.; 30: 712- 
713(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18883 Method of measuring and evaluating the temperature coef- 
ficient in the at-power condition. Kerr, R.A.; Freeman, T.R.; Lucoff, 
D.M. (Westinghouse Electric Corp., Pittsburgh, PA). Trans, Am. 
Nucl. Soc.; 30: 713-715(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18884 Parameter identification in the xenon oscillation problem 
using the method of maximum likelihood. Onega, R.J. (Virginia 
Polytechnic Inst. and State Univ., Blacksburg); Kisner, R.A. Trans. 
Am. Nucl. Soc.; 30: 745-747(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18885 Automated optimal multiple-cycle PWR fuel management 
code. Huang, H.Y.; Levine, S.H. (Pennsylvania State Univ., Univer- 
sity Park). Trans. Am. Nucl. Soc.; 30: 338-339(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18886 Conceptual design and performance of a 1300-MW(e) spec- 
tral shift conveted reactor. Matzie, R.A.; Menzel, G.; Shapiro, N.L. 
(Combustion Engineering, Inc., Windsor, CT). Trans. Am. Nucl. 
Soc.; 30: 344-345(1978). ( ONF- 7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18887 Guidelines concerning the information required in licensing 
ures for nuclear power plants. Gemeinsames Ministerialbl., A; 
28: No. 33, 739(Dec 1977). (In German). 
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Information on the pressurizer and pressurizer relief system 
required for examination in licensing procedures (as per: 11th Oct. 
1977) is presented. Contents include manufacture of semi-finished 
products; further processing of semi-finished products; first pressure 
performance testing of components; installing components; taking 
system into operation; power operation. 


18888 Experience with the determination of steam moisture 
during the acceptance tests in Biblis nuclear power plant. Dibelius, G.; 
Ederhof, A. (Technische Hochschule Aachen (Germany, F.R.). 
Lehrstuhl und Inst. fuer Dampf- und Gasturbinen); Doerr, A. 
(Rheinisch-Westfaelisches Elektrizitaetswerk A.G., Biblis (Germany, 
F.R.). Betriebsverwaltung); Koziorowski, K.; Natusch, K. (Rhein- 
isch-Westfaelisches Elektrizitaetswerk A.G., Essen (Germany, 
F.R.)); Meier, F.; Osserdorf, E. (Gutehoffnungshuette Sterkrade 
A.G., Oberhausen-Sterkrade (Germany, F.R.)); Schermann, W. VGB 
Kraftwerkstech.; 57: No. 9, 610-619(Sep 1977). (In German). 

The experiments are made in the main-steam pipe of steam 
generator 3. The results of steam moisture determination by means 
of light-scattering technique, throttling calorimeter, and 7*Na tracer 
were compared. The tracer method alone is no absolute measuring 
method for determining steam moisture. Because of the simple 
measurement which may be carried out at any time and at all 
operating conditions, this technique may be applied by every plant 
laboratory as an operational and control measurement to provide 
information about the useful life of the steam generators and the 
efficiency of the water separators. The results of the tracer method 
are sufficiently representative for power plant operation. In connec- 
tion with a more extensive measurement in technological respect, a 
calibration of the method is possible. 


18889 Operation records of Takahama Nuclear Power Station. 
Ooishi, T. (Kansai Electric Power Co., Inc., Osaka (Japan)). Nippon 
Genshiryoku Gakkaishi; 19: No. 7, 469-472(Jul 1977). (In Japanese). 

Takahama Nuclear Power Station Unit-1 and -2 (both rated 
for 826 MW) were placed into commercial operation on Nov. 14, 
1974 and Nov. 14, 1975, respectively. Incidentally, the unit capacity 
at Takahama station is the largest among PWR units operating in 
Japan. Because of steam generator tube leak Unit-1 was shut down in 
Jan., 1977, and immediately thereafter the unit was placed into*the 
2nd annual overhauling, which is still under way. Unit-2 underwent 
its lst annual overhauling in Apr., 1977, and at present is operating 
without any trouble. This paper briefly describes the operation 
records of Unit-1 and -2 and troubles experienced in operation and 
found in overhauling. 


18890 PWR reactor plant. Greischel, C.; Harand, E.; Maritsch, 
F.; Michel, E. (to Siemens A.G., Berlin (Germany, F.R.); Siemens 
A.G., Muenchen (Germany, F.R.)). German(FRG) Patent 
2,619,353/B/. 16 Jun 1977. 4p. (In German). 

The device refers to the improvement of the PWR reactor 
plant described in the main patent 2261477, especially the design of 
the primary coolant circuit. According to the main patent, the in- 
and output lines of the coolant are formed by a pipe which is divided 
by a separating wall. According to the invention, now the suggestion 
is made that this separating wall should have an insulated slit parallel 
to the length of the pipe, at least in the region of the reactor pressure 
vessel. This is to avoid deformations caused by heat insulation. 


18891 Nuclear power plant with a heat exchanger as steam 
generator. Kollmar, W. (to Kraftwerk Union A.G., Muelheim an der 
Ruhr (Germany, F.R.)). German(FRG) Patent 2,362,046/C/. 2 Jun 
1977. 3p. (In German). 

In a nuclear power plant with a heat exchanger as steam 
generator whose secondary side has a main-steam pipeline and a 
feed-water pipeline, the consequences of a rupture of the main-steam 
pipeline are to be counteracted. According to the invention a pipe- 
line is connected between the main-steam pipeline and the feed- 
water inlet side which has a closing organ (valve or burst plate) that 
opens as soon as the pressure on the feed-water side exceeds the 
pressure in the main-steam pipeline by a given amount. 


18892 Steam generator for pressurized water reactor with a 
straight tube bundle flowed through by pressurized water and a part- 
flow heater. Michel, R. (to Kraftwerk Union A.G., Muelheim an der 
Ruhr (Germany, F.R.)). German(FRG) Patent 2,343,576/B/. 13 Jan 
1977. 6p. (In German). 

The invention deals with a steam generator having straight 
tubes in which however, great differences of temperature between 
the tube bundels and casing are avoided even when starting up the 
system. An additional part-flow heater for feedwater, separate from 
the actual steam generator, is designed which is heated by a part- 
flow of the pressurized water. The quantity of pressurized water can 
be controlled by a regulating valve. 


18893 Gemeinschaftskernkraftwerk Neckar. Wiedemann, H. 
Staedtetag; No. 5, 279-280(1977). (In German). 
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Description of and operational experience with the GKN, 
which has operated since October 76 full-load and which supplies 
the central Neckar region and the Federal Railways with electric 
power are given. 


18894 Nuclear reactor. Bauer, A.; Poerner, H. (to Kraftwerk 
Union A.G., Muelheim an der Ruhr (Germany, F.R.)). 
German(FRG) Patent 2,434,196/A/. 5 Feb 1976. 7p. (In German). 

The invention is concerned with a refuelling device for fuel 
assemblies in a nuclear power plant with pressurized water reactor, 
especially with the design of the tilting device lowering the fuel 
assemblies. It is intended to keep the fuel pit as small as possible and 
therefore to design the tilting device not very projectingly. Accord- 
ing to the invention a guide rail is contacting the tilting device, 
provided with a supporting beam at one end, while at the other a 
swivel arm is mounted. Design details are described, which are to 
secure that a favorable vertical end position for removing the fuel 
assemblies is obtained. 
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REFER ALSO TO CITATION(S) 18964, 19022, 19118, 19176, 
19177, 19200, 19223, 19270, 19380, 20875 


18895 (AEOI—82) Gas-cooled reactors. A survey of perform- 
ance, development status and future potentials. Part 2: High tempera- 
ture reactors. Vakilian, M. (Atomic Energy Organization of Iran, 
Teheran. Nuclear Research Centre). May 1977. 71p. (NRC—77-49). 
Dep. NTIS (US Sales Only), PC A05/MF AOl. 

The present study is the second part of a general survey of 
Gas Cooled Reactors (GCRs). In this part, the course of develop- 
ment, overall performance and present development status of High 
Temperature Gas Cooled Reactors (HTCRs) and advances of 
HTGR systems are reviewed. 


18896 (BNL-NUREG—25328) HTGR core model response to 
simultaneous horizontal and vertical excitations. Bezler, P.; Curreri, 
J.R. (Brookhaven National Lab., Upton, NY (USA)). 1978. Contract 
EY-76-C-02-0016. 9p. (CONF-781144—5). Dep. NTIS, PC A02/MF 
AOl. 

From 2. US-Japan seminar on HTGR safety technology; Fuji, 
Japan (24 Nov 1978). 

An experimental program was undertaken to investigate the 
effects of simultaneous horizontal and vertical excitation on the 
response of the HTGR core. The tests were conducted with block 
array models of the core excited with both fixed frequency and 
sweeping frequency harmonic forcing functions. The effects on both 
free standing block arrays and on block arrays preloaded in the 
vertical direction were investigated. The results of the tests as well 
as their importance as regards to the full core response, are present- 
ed. 


18897 (BNL-NUREG—25331) Thermochromatographic investi- 
gations of fission product transport and chemistry. Growcock, F.B.; 
Aronson, S.; Friedlander, M.; Skalyo, J. Jr.; Hosseini, A.; Taylor, 
R.D. (Brookhaven National Lab., Upton, NY (USA)). 1978. Con- 
tract EY-76-C-02-0016. 1lp. (CONF-781144—6). Dep. NTIS, PC 
A02/MF AOl. 

From 2. US-Japan seminar on HTGR safety technology; Fuji, 
Japan (24 Nov 1978). 

A thermochromatographic technique has been developed to 
investigate the chemical states of fission products from irradiated 
fuel as well as in fission product simulation studies. Some recent 
work on iodine transport and on release of fission products from 
irradiated fuel kernels will be discussed. 


18898 (BNL-NUREG—25334) HTGR depressurization analy- 
sis. Boccio, J.L.; Colman, J.; Skalyo, J.; Beerman, J. (Brookhaven 
National Lab., Upton, NY (USA)). 1978. Contract EY-76-C-02-0016. 
13p. (CONF-781144—10). Dep. NTIS, PC A02/MF AO]. 

From 2. US-Japan seminar on HTGR safety technology; Fuji, 
Japan (24 Nov 1978). 

Relaxation of the assumption of complete mixing of primary 
and secondary containment gases during HTGR depressurization has 
led to a study program designed to identify and selectively quantify 
the relevant gas dynamic processes which prevail during the depres- 
surization event. Uncertainty in the degree of gas mixedness natural- 
ly leads to uncertainty in containment vessel design pressure and 
heat loads and possible combustion hazards therein. An analytical 
approach and modeling methodology of the exhaust jet structure/ 
containment vessel interaction during penetration failures are pre- 
sented. 


18899 (FEI—71!6) Power density distribution control exemplified 
by the Bilibin NPP reactors. Goryunov, V.K. (Gosudarstvennyj 
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Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk. 
Fiziko-Ehnergeticheskij Inst.). 1976. 26p. (In Russian). Dep. NTIS 
(US Sales Only), PC A03/MF AO1. 

Neutron density determination (energy release power capaci- 
ties) in reactor fuel channels in graphite brickwork by self-powered 
detectors or according to regulating “rods weighing” results is 
described. The determination is carried out by the method of plane 
interpolation of fluxes between the reference points, taking into 
account flux distortions nearby the regulating rods, void cells and 
other inhomogeneities. The distortion character and statistic proper- 
ties of interpolated magnitudes for method accuracy calculation are 
obtained from physical starting measurements of flux distributions by 
fission chambers. The method introduced at the Bilibin NPP reactors 
is characterized by the error approximately 5% at the flux reduction 
in 273 fuel channels over 24 reference points and presence in the 
zone of a great number (approximately 60) inhomogeneities as regu- 
lating rods and void cells. 


18900 (GA-A—15049) Use of non-proliferation fuel cycles in the 
HTGR. Baxter, A.M.; Merrill, M.H.; Dahlberg, R.C. (General 
Atomic Co., San Diego, CA (USA)). Oct 1978. Contract EY-76-C- 
03-0167. 70p. Dep. NTIS, PC A04/MF AO1. 

All high-temperature gas-cooled reactors (HTGRs) built or 
designed to date utilize a uranium-thorium fuel cycle (HEU/Th) in 
which fully-enriched uranium (93% U-235) is the initial fuel and 
thorium is the fertile material. The U-233 produced from the thorium 
is recycled in subsequent loadings to reduce U-235 makeup require- 
ments. However, the recent interest in proliferation-proof fuel cycles 
for fission reactors has prompted a review and evaluation of possible 
alternate cycles in the HTGR. This report discusses these alternate 
fuel cycles, defines those considered usable in an HTGR core, 
summarizes their advantages and disadvantages, and briefly de- 
scribes the effect on core design of the most important cycles. 
Examples from design studies are also given. These studies show that 
the flexibility afforded by the HTGR coated-particle fuel design 
allows a variety of alternative cycles, each having special advantages 
and attractions under different circumstances. Moreover, these alter- 
nate cycles can all use the same fuel block, core layout, control 
scheme, and basic fuel zoning concept. 


18901 (Juel-Spez—8) Total economical investigations on the ex- 
tension of the high-temperature reactor line. Kayser, J. (Kernfors- 
chungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer Reaktor- 
entwicklung; Technische Hochschule Aachen (Germany, F.R.)). 
Apr 1978. 13lp. (In German). Dep. NTIS (US Sales Only), PC A07/ 
MF AOI. 

Two problems og worked out in the frame of this report 
with special weight on: 1. Determination of an optimum - 
strategy with the eneeniice closing of the fuel element cycle for 
HTR in normal converter operation and for HTR in high Converter 
operation. The aim of this operation strategy was to reduce the 
efficient and political economical costs in the industrial application 
of nuclear energy by minimizing the consumption of natural urani- 
um. 2. Balancing up of all suitable alternatives for central and 
decentral positions for nuclear power stations including the facilities 
for nuclear disposal. According to the position-dependent and posi- 
tion-independent factors besides a pure financial valuation an analy- 
sis of the population potentially concerned by the nuclear facilities 
for the position choice of a nuclear park and its alternatives was 
brought up. 


18902 Apparatus for coating fuel fertile or absorber material 
containing particles for high temperature fuel elements. Huschka, H.; 
Warzawa, W. (to HOBEG Hochtemperaturreaktor-Brennelement 
G.m.b.H.). US Patent 4,128,075. 5 Dec 1978. Priority date 27 Aug 
1973, German, Federal Republic of (F.R. Germany). 6p. 

Fuel, fertile material or absorber material containing particles 
for high temperature fuel elements are coated in a fluidized bed by 
heating the particles and fluidizing through carrier gas preheated to 
the desired temperature. The coating gas, having a higher velocity 
than the carrier gas causing fluidizing, is blown into the fluidized 
particle bed from one or more nozzles from above counter to the 
flow of the carrier gas. The nozzles end above the fluidized layer. 


18903 (DOE-tr—133) High-temperature reactor report summar- 
ies, Germany. Kraemer, H. (Kernforschungsanlage Juelich G.m.b.H. 
(Germany, F.R.)). 26 Sep 1978. Translated from German report 
summaries. 28p. Dep. NTIS, PC A03/MF AO1. 

Brief summaries of studies related to HTR development in 
West Germany are presented. 


18904 Diffusion behavior of fission product in pyrolytic silicon 
carbide, Fukuda, K.; Iwamoto, K. (Jpn At Energy Res Inst, Tokai- 
mura, Ibaraki-ken). J. Nucl. Mater.; 75: No. 1, 131-144(Jul 1978). 

The concentration distributions of “*Xe, “Ba, 8°SN, "Ce, 
'SRu and *Zr-°°Nb in a SiC layer and releases of these fission 
products from SiC coated fuel particles were measured in a tempera- 
ture range from 1650°C, to obtain diffusion parameters and investi- 
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gate diffusion behaviors. Temperature dependences of the diffusion 
coefficients of these fission products except *Zr-**Nb were ob- 
tained. SiC was effective for retention of the fission products. 33 refs. 


18905 Thermodynamic assessment of the HTGR fuel system TH- 
U-C-O. Ugajin, M.; Shiba, K. (Jpn At Energy Res Inst, Thorium 
Fuel Lab, Tokai-mura, Ibaraki-ken). J. Nucl. Mater.; 714: No. 2, 354- 
357(2 Jun 1978). 

Thermodynamic assessment of the Th-U-C-O system predicts 
that the addition of small amounts of (Th,U)C2 lowers the in-particle 
CO pressure of carbon-coated (Th,U)O. HTGR particle fuel. Segre- 
gation of fissile U into the doped (Th,U)C, takes place owing to the 
stable nature of thoria. 28 refs. 


18906 On-site corrosion protection for AGRs. Nuci. Eng. Int.; 
23: No. 270, 54-55(Apr 1978). 

A technique has been devised for evaporating Si films on to 
AGR boiler tubes for protection against corrosion in COz2 coolant. 
Resistance to ‘breakaway’ oxidation is improved in Cr-rich steels and 
also by inclusion of Si in the steel. The surface silicon enrichment is 
achieved by pyrolysis of monosilane gas in argon. Preferential oxida- 
tion of the Cr in the steel is achieved by using a buffering system of 
water vapour with small amounts of hydrogen and oxygen. The 
treatment is suitable for in-site treatment of boilers before commis- 
sioning or, when slightly modified, to enhance corrosion resistance 
of boilers in service. 


18907 Windscale CAGR handling rig - ten years testing. Ginniff, 
M.E. (UKAEA Reactor Group, Windscale. Reactor Development 
Labs.). Atom (London); No. 257, 69-73(Mar 1978). 

It is stated that in order to meet the requirement for Commer- 
cial Advanced Gas Cooled Reactor (CAGR) stations to load and 
discharge fuel whilst maintaining full power it is essential that the 
fuel stringers, each of which consists of light fuel elements stacked 
vertically with their associated service and shielding units, should be 
able to withstand the full range of coolant gas flow forces to which 
they will be subjected in practice. In order to test this it was decided 
to construct a full scale fuel stringer test rig which could subject the 
stringers to"good simulation of the coolant conditions in the reactor 
when refuelling at power. This was built and commissioned at 
Windscale (UKAEA) in 1976 and has been operating for more than 
10 years, and it is thought that the time has been reached to review 
its performance and record its success in meeting its objectives. The 
paper describes the rig and the results of fuel stringer testing. The rig 
has also been used for the testing of other components, and future 
work with it is also indicated. 


18908 Surface analysis of HTR fuel particles by X-ray photoelec- 
tron py. Allen, G.C.; Tucker, P.M.; Wild, R.K. (Central 
Electricity Generating Board, Berkeley (UK). Berkeley Nuclear 
Labs.). J. Nucl. Mater.; 71: No. 2, 345-348(Jan 1978). 

An experimental technique is described which allows X-ray 
photoelectron (X-pe) spectra to be obtained from small samples with 
surface area approximately 1 mm? (in this case an HTR fuel particle), 
using an AEI ES 300 spectrometer. It is shown that the spectra 
obtained from these particles are of sufficient quality to provide 
chemical information concerning the nature of the surface. Silicon is 
found to be present in the surface of the pyrocarbon layer deposited 
on the fuel particles. 


18909 Creep properties of Hastelloy X and their application to 
the structural design. Kiyoshige, M.; Murase, H.; Fujioka, J.; Shi- 
mizu, S.; Satoh, K. (Kawasaki Heavy Ind Ltd, Akashi, Jpn). Trans. 
Tron Steel Inst. Jpn.; 18: No. 7, 397-403(1978). 

Creep and stress rupture tests up to 3000 hr duration on one 
of the materials considered for use in VHTR were carried out at 
800°, 900° and 1000°C. The creep curve was difficult to divide into 
three stages of creep. However, these stages were made distinguish- 
able by plotting the relationship between creep rates and time in 
double-logarithmic coordinates. All the data except the isochronous 
stress-strain curves, required for determining the design stress inten- 
a ST were arranged through the Larson-Miller param- 
eter. 8 refs. 


18910 Operating experiences during power ascension testing for 
Fort St. Vrain HTGR. Hillyard, H.W. Jr. (Public Service Co. of 
Colarado, Platteville). Trans. Am. Nucl. Soc.; 30: 640-641(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18911 Heterogeneous poisoning of the initial HTGR pebble bed 
core by boron and hafnium. Drueke, V.; Filges, D.; Neef, R.D.; Paul, 
N. (Kernforschungsanlage, Juelich, Germany). Trans. Am. Nucl. 
Soc.; 30: 718-719(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 
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18912 Detection of xenon oscillations in large pebble bed reac- 
tors. Neef, R.D.; Drueke, V.; Hecker, R.; Koch, R. (Kernforschung- 
sanlage, Juelich, Germany). Trans. Am. Nucl. Soc.; 30: 748(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18913 Closed thorium cycles in the Pebble Bed HTR. Teuchert, 
E.; Ruetten, H.J.; Schulten, R. (Kernforschungsanlage, Juelich, Ger- 
many). Trans. Am. Nucl. Soc.; 30: 342-343(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18914 Contact visco-elastic stress analysis using finite element 
method. Ikushima, T. (Japan Atomic Energy Research Inst., Tokai, 
Ibaraki. Tokai Research Establishment), Tamura, E. Nippon Genshir- 
yoku Gakkaishi; 19: No. 11, 774-781(Nov 1977). (In Japanese). 

In a high temperature gas-cooled reactor, thermal perform- 
ance of an annular fuel rod is superior to that of the hollow rod. 
Differential thermal expansion and shrinkage, however, cause clo- 
sure of the gap between fuel compact and inner graphite sleeve, 
producing larger stress of the compact and sleeve than in the hollow 
rod. The contact between compact and sleeve must be fully consid- 
ered, in design of the annular fuel rod. Calculational method of this 
contact visco-elastic problem with the finite element method(FEM) 
for the annular fuel rod of HTGR is described. FEM results of the 
simplified problem are compared with those by an analytical one, 
and adequacy of the former is shown. The FEM is useful for stress 
analysis of the fuel in multi-purpose experimental very high tempera- 
ture gas-cooled reactor. It is also applicable to other contact prob- 
_ such as the pellet clad mechanical interaction in LWR or FBR 

uels. 


18915 Power in the Maritimes. Mod. Power Eng.; 71: No. 8, 35- 
46(Aug 1977). 

This article highlights generation and transmission develop- 
ments in Atlantic Canada, up-dates current projects and future 
planning, and features authoritative statements by utility executives 
about the energy situation in the Maritime provinces. Some details of 
the Point Lepreau 630 MW CANDU reactor are given. 


18916 Some problems of NPP single-loop thermal circuit optimiz- 
ation. Margulova, T.Kh.; Zorin, V.M.; Al’tshuller, M.A. Teploener- 
getika (Moscow); No. 2, 76-78(Feb 1977). (In Russian). 

Questions are considered of the choice of a circuit of feed 
water regenerative heating, construction materials and the size of 
heat-exchanging surfaces in one-circuit NPP. Results are cited of 
feasibility analysis of several versions of NPP. Considerable possibili- 
ties are presented for increasing the economic efficiency of the 
thermal scheme of turbine installations of one-circuit NPP and 
slashing the stainless steel consumption. 


18917 Gas turbine HTGR plant with a binary cycle. Schoene, 
T.W.; Neill, J.M.; Cummings, R.L. (General Atomic Co., San 
Diego, CA). Energy Dev. (N.Y.); No. 3, 128-134(1977). 

The Gas Turbine High-Temperature Gas-Cooled Reactor 
(GT-HTGR) is characterized by the high temperature at which it 
rejects heat from its primary helium cycle. In addition to other 
advantages inherent in the concept, the high-temperature reject heat 
permits economical dry cooling, or alternatively, allows additional 
electric power to be produced from the waste heat. This paper 
concentrates on the binary-cycle version of the plant, which uses 
ammonia as the working fluid to convert waste heat to electricity. 
The paper discusses design improvements that significantly increase 
plant efficiency and reduce the cost of generating power. The GT- 
HTGR plant can achieve approximately 50% net station efficiency. 
Design improvements have reduced power generating costs by over 
30% compared with previously reported GT-HTGR designs. This 
translates directly into increased cost incentives compared with 
competing power plant concepts. 5 refs. 


POWER REACTORS, NON-BREEDING, 
OTHERWISE MODERATED OR UNMODERATED 


REFER ALSO TO CITATION(S) 18835, 19017, 19727, 19756, 19798 


18918 (TID—29056) Gaseous core reactor system characteriza- 
tion for NASAP. (Southern Science Applications, Inc., Dunedin, FL 
(USA)). Sep 1978. Contract EN-77-C-01-5071. 208p. Dep. NTIS, PC 
A10/MF AOl. 

Doumented gaseous core reactor concepts were examined 
and evaluated as possible candidates, and subsequently modified to 
obtain a reference design. The reference design was then character- 
ized to a level sufficient for reliable assessment. A summary of the 
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major findings of the study is presented. The reference design and 

iormance description is also presented. The major nonprolifera- 
tion characteristics related to the reference design, and the influence 
of gaseous core reactor major design parameters are described. 
Safety and licensing, and environmental aspects are included. Eco- 
nomic data for the reference design, and the commercialization and 
feasibility data are given. 


18919 (ZJE—197) Neutron and gamma-ray spectra measurement 
on the model of the KS-150 reactor radial shielding. Holman, M.; 
Hogel, J.; Marik, J.; Kovarik, K.; Franc, L.; Vespalec, R. (Skoda, 
Plzen (Czechoslovakia). Zavod Vystavba Jadernych Elektraren). 
1977. 17p. Dep. NTIS (US Sales Only), PC A02/MF AOl1. 

A shortened model of the peripheral region of the KS-150 
reactor core consisting of two rows of fuel elements and a reflector 
was constructed from the peripheral fuel elements of the KS-150 
reactor core in an experiment on the TR-0 reactor. The mockup of 
the thermal shield (10 cm of steel), the pressure vessel (15 cm of 
steel) and the inner wall of the water biological shielding (2 cm of 
steel) of the KS-150 reactor were erected outside the TR-O vessel. 
Fast neutron and gamma spectra were measured with a stilbene 
crystal scintillation spectrometer. The resonance neutron spectra 
were measured with *’Au, Cu and 7°Na resonance activation 
detectors. Fast neutron spectra inside the reactor were measured 
with a 10 mm diameter by 10 mm thick stilbene crystal spectrometer, 
outside the reactor with a 10 mm diameter by 10 mm thick and a 20 
mm diameter by 20 mm thick stilbene crystal spectrometer. Neutron 
spectra in the energy regions of 1 eV to 3 keV and 0.6 MeV to 0.8 
MeV were obtained on the core periphery, on the reflector half- 
thickness and in front of and behind the reactor thermal shield. 
Gamma spectra were obtained in front of and behind the thermal 
shield. It was found that the attenuation of neutron fluxes by the 
reflector and the thermal shield increased with increasing energy 
while gamma radiation attenuation decreased with increasing 
energy. It was not possible to obtain the neutron spectrum in the 10 
to 600 keV energy range because suitable detection instrumentation 
was not available. 


18920 Canada's Pickering station gains top spot in unofficial 
competition for best reactor. Can. Chem. Process.; 62: No. 4, 13(Apr 
1978). 

The good performance and advantages of Pickering Nuclear 
Generating Station are briefly featured. Capacity factors for the four 
reactors in 1977 were 95.6%, 90.9%, 90.8%, and 85.6% (not respec- 
tively). In 1977, electricity from Pickering cost $9.10/MW.h, while 
from Ontario Hydro’s comparable Lambton coal-fired station, it cost 
$18/MW.h. It is argued that nuclear power is also better than coal 
from an environmental point of view. When, at the end of a reactor’s 
30-40 year lifetime, dismantling is necessary, it can be done without 
undue difficulty. 


18921 Importance of protactinium in a thorium-fueled CANDU 
reactor. Bonin, H.W.; Fulford, P.J.; Sesonske, A. (Purdue Univ., 
West Lafayette, IN). Trans. Am. Nucl. Soc.; 30: 717-718(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18922 Pressure tubes in CANDU nuclear reactors. Ross-Ross, 
P.A. (Atomic Energy of Canada Ltd., Chalk River, Ontario. Chalk 
River Nuclear Labs.). Ingenieur (Montreal); 63: No. 322, 5-12(Nov- 
Dec 1977). (In French). 

CANDU type reactor design is briefly described. Design data 
and mechanical properties of the zirconium alloy pressure tubes used 
in existing and planned reactors are listed. Creep, corrosion, in- 
service inspection, safety, projected lifetime, and future development 
possibilities of pressure tubes are dealt with. 


18923 From the prototype reactor ‘Fugen’ to a demonstration 
reactor. Unoki, T. (Power Reactor and Nuclear Fuel Development 
Corp., Tokyo (Japan)). Nippon Genshiryoku Gakkaishi; 19: No. 9, 
565-569(Sep 1977). (In Japanese). 

10 years have elapsed since the development of an advanced 
thermal reactor was started as the national project, and the construc- 
tion of the prototype reactor Fugen” was almost completed. In 
March 1978, it is expected to attain the criticality. It is the time now 
to consider seriously the policy for advancing to the next phase of a 
demonstration reactor on the basis of the experience with this Fugen. 
In the advanced thermal reactor, plutonium-enriched uranium fuel 
can be used for the same core by the same dimensions as uranium 
fuel, and it is not required to change the dimensions and arrangement 
of control rods. When plutonium is used positively for ATRs, the 
demands for natural uranium and uranium enrichment and separation 
are reduced largely. In Japan where the securing of natural uranium 
is very difficult, ATRs must be adopted positively. In the develop- 
ment of the prototype reactor, the points are to prove the perform- 
ance and soundness of the reactor, but in the development of a 
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demonstration reactor, the economy, the modular construction of 
equipments, the completion of the production line for reactors, the 
production technologies for heavy water and plutonium-enriched 
uranium fuel, and the construction of manufacturing plants must be 
taken into consideration. The plan of developing a demonstration 
reactor is described. 


18924 Radiation damage to and fatigue evaluation of reactor end 
fittings. Mukherjee, B. (Ontario Hydro, Toronto (Canada)). Ont. 
Hydro Res. Q.; 29: No. 1, 21-25(1977). 

Linear elastic fracture mechanics has been used to perform a 
fatigue evaluation of a CANDU reactor end fitting. An initial 
hypothetical flaw shape was assumed at a critical part of the end 
fitting. The effect of residual stress on the fatigue crack growth was 
accounted for through a growth-rate model which had both range of 
stress intensity and maximum stress intensity as its parameters. The 
analysis showed that the fatigue crack growth during the estimated 
life of a reactor is negligible. 


18925 Reactor. Kurihara, K.; Komata, M. (to Hitachi Ltd., 
Tokyo (Japan)). Japanese Patent 1977-10,073/A/. 18 Feb 1976. 4p. 
(In Japanese). 

A pressure tube type heavy water moderated reactor which 
can maintain a uniform power distribution in an axial direction of a 
core is described. The outside diameter in the central portion of a 
core of a calandria tube is increased so as to decrease, at the central 
portion of the core, a volume in a region of a heavy water moderator 
in an outer portion of the calandria. In this manner, if the volume in 
the heavy water region whose neutron slowing-down power is great 
is decreased, the rate of thermal neutron generation decreases and 
power generated also decreases. Accordingly, the outside diameter 
of the calandria tube may be varied axially to thereby vary the 
volume in the heavy water region to adjust the power distribution in 
the core. 


POWER REACTORS, BREEDING 


REFER ALSO TO CITATION(S) 18810, 18811, 18987, 19124, 
19125, 19133, 19137, 19182, 19183, 19184, 19185, 19186, 19192, 
19198, 19217, 19223, 19225, 19241, 19245, 19250, 19251, 19253, 
19264, 19276, 19278, 19743, 19750, 20245 


18926 (CEA-CONF—3980) Status of the French research in the 
field of molten salt nuclear reactors. Hery, M.; Israel, M.; Fauger, P.; 
Lecocqg, A. (CEA Centre d'Etudes Nucleaires de Fontenay-aux- 
Roses, 92 (France). Dept. de Genie Radioactif). 1977. 3p. (In 
French). (CONF-7705141—1). Dep. NTIS (US Sales Only), PC 
A02/MF AO1. 

From Meeting on molten salts; Brussels, Belgium (23 May 
1977). 

The research program of the CEA in the field of molten salt 
nuclear reactors has been concerned with MSBR t reactors 
(Molten Salt Breeder Reactor). The papers written having 
performed the theoretical analysis are entitled: core, circuits, chemis- 
try and economy; they include some criticisms and suggestions. The 
experimental studies consisted in: graphite studies, chemical studies 
of the salt, metallic materials, the salt loop and the lead loop. 


18927 (CEGB-RD/B/N—4194) Fission gas bubble distribution 
in a mixed oxide fast reactor fuel pin. Baker, C. (Central Electricity 
Generating Board, Berkeley (UK). Berkeley Nuclear Labs.). Dec 
1977. 1lp. Dep. NTIS (US Sales Only), PC A02/MF AO1. 

The fission gas bubble distribution has been studied in a mixed 
oxide fast reactor fuel pin irradiated in DIDO MTR to 2.8% burn-up 
at centre and surface temperatures of 2000 and 1000°C. The intra- 
granular fission gas bubbles are very small (< 6 mm diameter) and 
this is a consequence of the high re-solution rate at fast reactor 
ratings. The bubbles nucleate heterogeneously and linear arrays of 
bubbles, due to nucle-ation on fission tracks, are observed up to 
irradiation temperatures of 1900°C. At 1980°C approximately equal 
to 4% of the fission gas produced is present in intragranular bubbles. 
There is no definite evidence for gas bubble mobility or coalescence. 
Apart from any effects of columnar grain growth, fission release 
in fast reactor fuel pins seems to occur titee Parsee 5 by the 
pero of single gas atoms, at least up to irradiation temperatures 
of 2000°C. 


18928 (CONF-781105—66) SLSF delayed neutron detection with 
the on-line sodium sampling system. Heiberger, W.F.; Holzworth, 
R.E.; Shire, P.R. (Idaho National Engineering Lab., Idaho Falls 
pe 1978. Contract EY-76-C-07-1570. 5p. Dep. NTIS, PC A02/ 
F AOl. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

An on-line sodium sampling system (OLSS) is being installed 
in the Sodium Loop Safety Facility (SLSF) at INEL. The OLSS 
will provide real time detection of failed fuel pins via fission prod- 
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ucts deposited in the sodium. The SLSF, now in its fourth test in the 
Engineering Test Reactor (ETR), permits failed fuel testing under 
simulated LMFBR transient conditions. The OLSS loop will with- 
draw a sample stream from the SLSF test loop, and transport it 
through a delayed neutron monitor (DNM). The oxide control and 
indication system is provided as a subloop of OLSS to purify the 
OLSS/SLSF sodium. 


18929 (CONF-781117—2) U.S. integral and benchmark experi- 
ments. Maienschein, F.C. (Oak Ridge National Lab., TN (USA)). 
1978. Contract W-7405-ENG-26. 2lp. Dep. NTIS, PC A02/MF 
AOl. 


From FBR shielding seminar; Obninsk, USSR (13 Nov 1978). 

Verification of methods for analysis of radiation-transport 
(shielding) problems in Liquid-Metal Fast Breeder Reactors has 
required a series of experiments that can be classified as benchmark, 
parametric, or design-confirmation experiments. These experiments, 
performed at the Oak Ridge Tower Shielding Facility, have includ- 
ed measurements of neutron transport in bulk shields of sodium, 
steel, and inconel and in configurations that simulate lower axial 
shields, pipe chases, and top-head shields. They have also included 
measurements of the effects of fuel stored within the reactor vessel 
and of gamma-ray energy deposition (heating). The paper consists of 
brief comments on these experiments, and also on a recent experi- 
ment in which neutron streaming problems in a Gas-Cooled Fast 
Breeder Reactor were studied. The need for additional experiments 
for a few areas of LMFBR shielding is also cited. 


18930 (CONF-781117—3) Methods for U.S. shielding calcula- 
tions: applications to FFTF and CRBR designs. Engle, W.W. Jr.; 
Mynatt, F.R.; Disney, R.K. (Oak Ridge National Lab., TN (USA)). 
1978. Contract W-7405-ENG-26. 16p. Dep. NTIS, PC A02/MF 
AOl. 

From FBR shielding seminar; Obninsk, USSR (13 Nov 1978). 

The primary components of the U.S. reactor shielding meth- 
odology consist of: (1) computer code systems based on discrete 
ordinates or Monte Carlo radiation transport calculational methods; 
(2) a data base of neutron and gamma-ray interaction and gamma- 
ray-production cross sections used as input in the codes; (3) a 
capability for processing the cross sections into multigroup or point 
energy formats as required by the codes; (4) large-scale integral 
shielding experimen.s designed to test cross-section data or tech- 
niques utilized in the calculations; and (5) a “sensitivity” analysis 
capability that can identify the most important interactions in a 
transport calculation and assign uncertainties to the calculated result 
that are based on uncertainties in all of the input data. The required 
accuracy for the methodology is to within 5 to 10% for responses at 
locations near the core to within a factor of 2 for responses at distant 
locations. Under these criteria, the methodology has proved to be 
adequate for in-vessel LMFBR calculations of neutron transport 
through deep sodium and thick iron and stainless steel shields, of 
neutron streaming through lower axial coolant channels and primary 
pipe chaseways, and of the effects of fuel stored within the reactor 
vessel. For ex-vessel] LMFBR problems, the methodology requires 
considerable improvement, the areas of concern including neutron 
streaming through heating and ventilation ducts, through the cavity 
surrounding the reactor vessel, and through gaps around rotating 
plugs in the reactor heat, as well as gamma-ray streaming through 
plant shield penetrations. 


18931 (EPRI-NP—883(Vol.3)) Large pool LMFBR design. 
Volume 3. Appendixes. Final report. Wett, J.F. (Westinghouse Elec- 
tric Corp., Madison, PA (USA). Advanced Reactors Div.). Aug 
1978. 493p. Dep. NTIS, PC A21/MF AOl. 

Detailed studies are presented on: structural analysis, deck 
cooling analysis, vessel cooling and intermediate plenum analyses, 
radiation analysis, performance analysis, RHR system design, prima- 
ry system flow and neutron flux measurements, alternate design 
considerations, selection of reference pump concept, intermediate 
heat exchanger design, passive RHR system, guidelines for EPRI 
LMFBR pool design, inert gas container for liquid metal containing 
pipe, insulation and support for LPR deck and rotatable plugs, 
selection of air as a deck coolant, two plena core inlets, reactor 
upper internals structure removal, inspection of in-vessel compo- 
nents, and upper internals/refueling chute interference. 


18932 (ESG-DOE— 13240) Cover gas seal components. Quarter- 
ly technical progress report, April—June 1978. (Atomics Internation- 
al Div., Canoga Park,-CA (USA). Energy Systems Group). 21 Aug 
1978. Contract EY-76-C-03-0824. 23p. AT. 

Progress is summarized in the program to develop and dem- 
onstrate the performance of commercial and custom-designed head 
region cavity seals for LMFBR reactors, to develop and evaluate 
advanced seal concepts capable of achieving improvement in radio- 
active gas containment and seal temperature-life capabilities, and to 
establish operational safety margins for head region seals for nominal 
and extraordinary LMFBR plant conditions. The CRBRP sodium 
dip seal configuration performance characteristics have been deter- 
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mined and the seal demonstrated to meet system requirements. 
Current activities include verifying the acceptability of CRBRP 
head region inflatable elastomer seal manufacturers, developing the 
technology to improve static inflatable seal design, and determining 
the ultimate temperature capabilities of several elastomer seal materi- 
als. 


18933 (ESG-DOE— 13248) Cover gas seal components. Quarter- 
ly technical progress report, July—September 1978, (Atomics Interna- 
tional Div., Canoga Park, CA (USA). Energy Systems Group). 10 
Nov 1978. Contract EY-76-C-03-0824. 29p. AT. 

Progress is summarized in the program to develop and dem- 
onstrate the performance of commercial and custom-designed head 
region cavity seals for LMFBR reactors, to develop and evaluate 
advanced seal concepts capable of achieving improvement in radio- 
active gas containment and seal temperature and life capabilities, and 
to establish operational safety margins for head region seals for 
nominal and extraordinary LMFBR plant conditions. The CRBRP 
sodium dip seal configuration performance characteristics have been 
determined, and the seal was demonstrated to meet system require- 
ments. Current activities include verifying the acceptability of 
CRBRP head region inflatable elastomer seal manufacturers, devel- 
oping the technology to improve static inflatable seal design, and 
determining the ultimate temperature capabilities of several elas- 
tomer seal materials. A new activity was initiated to design and 
analyze a flexing metal seal as an alternate concept to the inflatable 
elastomer seals. 


18934 (HEDL-TME—78-99) Specimen size considerations in fa- 
tigue-crack growth rate testing. James, L.A. (Hanford Engineering 
Development Lab., Richland, WA (USA)). Dec 1978. Contract EY- 
76-C-14-2170. 34p. Dep. NTIS, PC A03/MF AOl1. 

The effect of specimen size upon the fatigue-crack growth 
behavior of annealed AISI Type 304 stainless steel was studied at 
two stress ratios at an elevated temperature. The resulting data were 
examined in the light of the present ASTM size criterion (based 
upon monotonic yield strength) as well as a proposed criterion based 
upon the material flow strength. The flow stress criterion is consid- 
erably less restrictive than the present ASTM Criterion, and the 
results of this study indicate that the flow stress criterion is entirely 
appropriate for strain-hardening materials such as the austenitic 
stainless steels. 


18935 (KFK—2559) Detection of band-limited components in 
noise signals by surveillance of the auto- and cross power spectral 
density. Ehrhardt, J. (Kernforschungszentrum Karlsruhe (Germany, 
F.R.)). Mar 1978. 115p. (In German). Dep. NTIS (US Sales Only), 
PC A07/MF AOI. 

In technical plants disturbances are possible which generate 
small narrow-band components in the measured signals. For the 
detection of these oscillatory signals the observation of the frequen- 
cy spectra of the measured signals’ noise components is particularly 
advantageous because they produce additional characteristic peaks. 
In this paper detection systems for the fast detection of suddenly 
appearing peaks in the power spectral density of noise signals are 
presented based on auto- and cross correlation techniques. General 
criteria were developed to enable the determination of the optimal 
detection system and its sensitivity for the different problems. Spe- 
cially auto- and cross correlation measurements were compared in 
dependence of the signal coherence. Theoretical results were con- 
firmed in a number of experiments. Special experimental and theo- 
retical parameter studies were done for the optimal detection of 
sodium boiling in LMFBR’s. Computations showed that local 
sodium boiling can be detected in nearly the whole core range of 
SNR-300 by detection systems based on the observation of the 
neutron flux fluctuations. 


18936 (NITAR—15(309)) Neutron spectrum measurement in the 
BOR-60. Nigmatullin, N.R.; Gadzhiev, G.I. (Nauchno- 
Issledovatel’skij Inst. Atomnykh Reaktorov, Dimitrovgrad (USSR)). 
pe Ng 15p. (In Russian). Dep. NTIS (US Sales Only), PC A02/MF 
AOl. 

The results of neutron spectrum measurement at the various 
points of the core radius, of the sive shield and of the MOP-60 
reactor vertical experimental channel by the foil activation method 
have been given. The used technique is based on a regularization 
method, developed to solve incorrect problems and permits to 
restore spectra within the range from 0 to 20 MeV. Maximum 
neutron flux at the reactor centre is 5.05x10'* and in the vertical 
experimental channel is 6.7x10"' neutr./(cm*cMw). Spectrum ex- 
perimental data for the core centre (up to R approximately 13 cm) 
are in a good agreement with the calculation data. Spectrum experi- 
mental data for the area change insignificantly, and the integral 
current density decreases approximately 1.2 time. The most diver- 
gence of the experimental and calculation data is observed on the 
core boundary and the side shield, where the share of neutrons with 
the energy less than 10 keV decreases approximately 4 times as 
compared to the calculation. 
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18937 (NIIAR-P—16(282)) Optimization of the parameters for 
the NPP with a large fast reactor. Grachev, E.A.; Deinega, N.L.; 
Mitin, A.M.; Khodakov, A.M. (Nauchno-Issledovatel’skij Inst. 
Atomnykh Reaktorov, Dimitrovgrad (USSR)). 1976. 24p. (In Rus- 
sian). Dep. NTIS (US Sales Only), PC A03/MF AO1. 

The algorythm and the flowsheet are presented of the pro- 
gram for the solution of nonlinear reactior optimization problems. It 
is based on both the method of construction of the mathematical 
model for the processes under consideration by means of approxima- 
tions and on the Zoitendaik optimization method. The algorythms 
for the solution of some optimization problems are also given. 


18938 Device for thermal protection of a nuclear reactor vessel. 
Gama, J.M.; Paillard, L. (to Commissariat a l'Energie Atomique). 
US Patent 4,127,444. 28 Nov 1978. Priority date 6 Apr 1976, France. 
10p. 


A part of the cold liquid metal which is injected at the base of 
the reactor core is circulated along the bottom portion of the main 
reactor vessel and guided by a shell which is concentric with the 
vessel. A mass of inert gas is trapped within a leak-tight annular 
chamber above the liquid metal. During reactor operation, the gas 

ressure is adjusted in order to maintain the gas/liquid metal inter- 

‘ace at a substantially constant level and to obtain along the vessel a 
temperature distribution which ensures limited amplitude of stress 
variation. 


18939 Self-diffusion of plutonium in uranium-plutonium mononi- 
tride. Bradbury, M.H.; Matzke, H. (Comm of the Eur Communities, 
Jt Res Cent, Eur Inst for Transuranium Elem, Karlsruhe, Ger). J. 
Nucl. Mater.; 75: No. 1, 68-76(Jul 1978). 

The self-diffusion in two batches of mixed uranium-plutonium 
mononitride (Uo.sPmo.2)N with different density, oxygen content, 
and X/M-ratio was measured between 1500 and 1800°C. The diffu- 
sion coefficients are lower than all results for other advanced fast 
breeder fuels of the MX-type (M=U+Pu;X=(C+0+N)). MN is 
the material showing the lowest uranium and plutonium mobilities. 
Measurements performed at constant nitrogen partial pressure of 53 
kPa (400 Torr) yielded apparent activation enthalpies, AH, of 451 
and 497 kJ/mole (108 and 119 Kcal/mole). The material with the 
higher $DELTASH had also the higher X/M-ratio. 21 refs. 


18940 Fission gas bubble distribution in a mixed oxide fast 
reactor fuel pin. Baker, C. (CEGB, Berkeley Nucl Lab, Gloucester- 
shire, Engl). J. Nucl. Mater.; 75: No. 1, 105-109(Jul 1978). 

The bubbles nucleate heterogeneously and linear arrays of 
bubbles, due to nucleation on fission tracks, are observed up to 
irradiation temperatures of 1900°C. At 1980°C~4% of the fission 
gas produced is present in intragranular bubbles. There is no evi- 
dence for gas bubble mobility or coalescence. Fission gas release 
seems to occur predominantly by the diffusion of single gas atoms. 6 
refs. 


18941 Influence of the chemical composition of austenitic stain- 
less steels on their corrosion behaviour in high-temperature sodium. 
Eremias, B.; Fresl, M. (G.V. Akimov State Res Inst of the Prot of 
Mater, Prague, Czech). J. Nucl. Mater.; 75: No. 1, 186-192(Jul 1978). 

Results of weight losses, carbon analysis and mechanical 
properties after exposure to sodium as well as argon atmosphere are 
given. The five steels can be sorted into several families, dependent 
on their composition. 15 refs. 


18942 Composition of the corrosion product oxide phases in the 
gaps of three LMFBR-type mixed oxide fuel pins. Walker, C.T. (Jt 
Res Cent, Eur Inst for Transuranium Elem, Karlsruhe, Ger). J. Nuci. 
Mater.; 74: No. 2, 358-362(2 Jun 1978). 

Full analyses (including oxygen) are presented for the gray 
and light-gray corrosion product phases in the gap of pin section 
AU07-10. The findings support the proposal that chromium oxide is 
the principal constituent of the phases. 9 refs. 


18943 Dried hot concrete vessel for nuclear reactors: proposal of 
a new design concept. Bazant, Z.P. (Northwestern Univ., Evanston, 
Ill. (USA). Dept. of Civil ae gg Fistedis, S.H. (Argonne 
National Lab., Ill. (USA)). Nucl. Eng. Des.; 47: No. 2, 317-324(May 
1978). 

The paper discusses special features of the concept of a dried 
hot prestressed concrete reactor vessel for pool-type liquid metal 
cooled fast breeder reactors. In particular, the potentially advanta- 
geous feature of removing evaporable water from concrete when it 
is being kept hot is discussed along with its technological implica- 
tions. 


18944 Facing the materials challenge in fast reactor steam gener- 
ator technology. Little, E.A.; Pugh, S.F. (UKAEA, Harwell. Atomic 
Energy Research Establishment). Nucl. Eng. Int.; 23: No. 270, 39- 
43(Apr 1978). 

Highlights are presented from an international conference on 
‘Ferritic steels for fast reactor steam generators’ held in London, 
1977. Papers covered all relevant materials aspects of chrome molyb- 
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denum steels, the main choice for fast reactor steam generators and 
super heaters being 2 Cr/Mo, 9Cr/Mo and 12Cr/mo steels. The heat 
treatment response of the Cr/Mo steels, is such that it is possible to 
achieve a wide range of mechanical properties. Consideration is 
given to general metallurgy, operating experience, effect of composi- 
tion on properties, corrosion in sodium, water-side corrosion, and 
fabrication processes. 


18945 Construction of KNK II. Marth, W. (Kernforschun 
trum Karlsruhe (Germany, F.R.)); Mausbeck, H.; Andrae, H. (Inter- 
nationale Atomreaktorbau G.m.b.H. (INTERATOM), Bergisch 
Gladbach (Germany, F.R.)); Brudermueller, G. dead, 
Betriebsgesellschaft m.b.H., Eggenstein-Leopoldshafen (German: 
F.R.)). Atomwirtsch., Atomtech.; 23: No. 3, 118-122(Mar 1978). (in 
German). 

After almost two and a half years of conversion work the 20 
MWe KNK II Experimental Nuclear Power Station was started u 
again on October 10, 1977 at the Karlsruhe Nuclear Researc 
Center. KNK II is the most important facility in German fast 
breeder reactor development. It represents the first fast sodium 
cooled reactor available in the Federal Republic as a test bed for 
practical tests of fast breeder fuel and for tests under reactor condi- 
tions of specific breeder reactor co: aa The Compact Sodium 
Cooled Nuclear Reactor built by I RATOM had been operated 
with a thermal core as KNK I between 1971 and mid-1974, mainly 
serving to prove that the technology of sodium cooling was man- 
aged even on a large technical scale. 


18946 Selection of the main circulation pumps for the first loop of 
promising plants with sodium heat carrier. Kostin, V.I.; Kuropatov, 
A.I. Teploenergetika (Moscow); No. 3, 54-57(Mar 1978). (In Russian). 

Problems of selection of the flow-through part of the pump 
are considered. An evaluation of the mass and dimensional charac- 
teristics of several compared ne is given. Economic efficiency of 
several variants of the design of a first-loop pump envisaged for 
promising commercial nuclear power plants with fast reactors is 
analyzed. Based on this analysis, conclusions are drawn on the 
selection of the optimal pump variant from the point of view of its 
characteristics and the minimal costs of a set of pumps for the plant. 


18947 Development of the PCRV steam generator cavity closure 
for the GCFR. Dodge, W.G.; Robinson, G.C.; Callahan, J.P. (Oak 
Ridge National Lab., Tenn. (USA)). Nucl. Eng. Des.; 45: No. 2, 523- 
531(Feb 1978). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, USA (15 - 19 Aug 1977). 

One phase of the program to develop a prestressed concrete 
reactor vessel for the gas-cooled reactor consists of the design, 
analysis and testing of models of the steam generator cavity and 
central core cavity closures. The analytical and experimental results 
for a 1/15-scale model of the steam generator cavity closure plug 
will be presented. This test which is designed to measure pressure 
response and ultimate capacity of the plug will be followed by tests 
of 1/4-scale models to provide design verification of the combined 
plug, seal and toggle-type hold-down system response. 


18948 Finite element elastic-plastic analysis of LMFBR compo- 
nents. Levy, A.; Pifko, A.; Armen, H. Jr. (Grumman Aircraft 
Engineering Corp., Bethpage, N.Y. (USA). Research Dept.). Nucl. 
Eng. Des.; 45: No. 2, 411-418(Feb 1978). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, USA (15 - 19 Aug 1977). 

The present effort involves the development of computation- 
ally efficient finite element methods for accurately predicting the 
isothermal elastic-plastic three-dimensional response of thick and 
thin shell structures subjected to mechanical and thermal loads. This 
work will be used as the basis for further development of analytical 
tools to be used to verify the structural integrity of liquid metal fast 
breeder reactor (LMFBR) components. The methods presented here 
have been implemented into the three-dimensional solid element 
module (HEX) of the Grumman PLANS finite element pro 
These methods include the use of optimal stress points as well as a 
variable number of stress points within an element. This allows 
monitoring the stress history at many points within an element and 
hence provides an accurate representation of the elastic-plastic 
boundary using a minimum number of degrees of freedom. Also 
included is an improved thermal stress analysis capability in which 
the temperature variation and corresponding thermal strain variation 
are represented by the same functional form as the displacement 
variation. Various problems are used to demonstrate these improved 
capabilities. 


18949 Liquid metal cooled nuclear reactors. Linning, D.L. (to 
UKAEA). British Patent 1,497,053/A/. 5 Jan 1978. 7p. 

Fuel element assemblies for liquid metal cooled nuclear reac- 
tors are described that comprise bundles of spaced fuel pins enclosed 
in expansible peripheral wrappers through which coolant flow is 
directed over the surface of the fuel pins. These assemblies are 
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contained in a reactor core the upper or lower region of which is 
engirdled by a restraint ring. Envelopes that are expansible by 
coolant flow through the core are interposed between adjacent fuel 
element assemblies whereby the assemblies are clamped together 
within the restraint ring during operation of the core. This arrange- 
ment has the aim of coping with fuel and steel swelling during 
irradiation. 


18950 international cooperation on breeder reactors. Gray, J.E.; 
Kratzer, M.B.; Leslie, K.E.; Paige, H.W.; Shantzis, S.B. New York; 
Rockefeller Foundation (1978). 180p. 

In March 1977, as the result of discussions which began in the 
fall of 1976, the Rockefeller Foundation requested International 
Energy Associates Limited (IEAL) to undertake a study of the role 
of international cooperation in the development and application of 
the breeder reactor. While there had been considerable international 
exchange in the development of breeder technology, the existence of 
at least seven major national breeder development programs raised a 
prima facie issue of the adequacy of international cooperation. The 
final product of the study was to be the identification of options for 
international cooperation which merited further consideration and 
which might become the subject of subsequent, more detailed analy- 
sis. During the course of the study, modifications in U.S. breeder 
policy led to an expansion of the analysis to embrace the pros and 
cons of the major breeder-related policy issues, as well as the 
respective views of national governments on those issues. The result- 
ing examination of views and patterns of international collaboration 
emphasizes what was implicit from the outset: Options for interna- 
tional cooperation cannot be fashioned independently of national 
objectives, policies and programs. Moreover, while similarity of 
views can stimulate cooperation, this cannot of itself provide com- 
pelling justification for cooperative undertakings. Such undertakings 
are influenced by an array of other national factors, including 
technological development, industrial infrastructure, economic 
strength, existing international ties, and historic experience. 


18951 Startup of the Shippingport Light-Water Breeder Reactor 
(LWBR). Woodruff, O.J. (Westinghouse Electric Corp., West Miff- 
lin, PA); Jones, T.D. Trans. Am. Nucl. Soc.; 30: 641-642(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18952 Feasibility of decontamination of LMFBR coolant by low- 
pressure distillation. Misra, B.; McPheeters, C.C.; Wolson, R.D. 
(Argonne National Lab., IL). Trans. Am. Nucl. Soc.; 30: 676- 
678(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18953 PUMA: a technique for LMFBR blanket fuel management 
analysis. Lake, J.A. (Westinghouse Advanced Reactors Div., Madi- 
son, PA). Trans. Am. Nucl. Soc.; 30: 700-701(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18954 ZPPR assembly 9-A 700-MW(e)-sized LMFBR bench- 
mark. Olsen, D.N.; Beck, C.L.; Maddison, D.W. (Argonne National 
Lab., Idaho Falls, ID). Trans. Am. Nucl. Soc.; 30: 703-704(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18955 Heterogeneity effects on reaction rates measured in the 
advanced fuels program oxide zone assembly. Johnson, R.H. (Purdue 
Univ., West Lafayette, IN); Morman, J.A. Trans. Am. Nucl. Soc.; 30: 
704-706(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18956 Calculational and experimental analysis of a 7*°Pu sample 
irradiated in EBR-II. Williams, M.L.; Raman, S. (Oak Ridge Nation- 
al Lab., TN). Trans. Am. Nucl. Soc.; 30: 706-707(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18957 Simple representations of spectrum-averaged cross sections 
in LMFBR blankets. Badruzzaman, A.; Wiley, R.; Becker, M. (Rens- 
selaer Polytechnic Inst., Troy, NY). Trans. Am. Nucl. Soc.; 30: 708- 
709(1978). (CONF-7811109—). 
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From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18958 Comparative breeding potential of ***Th and ***U in 
LMFBR blankets. Driscoll, M.J.; Medeiros, D.W.; Lancaster, D.B.; 
Atefi, B. (Massachusetts Inst. of Tech., Cambridge). Trans. Am. 
Nucl. Soc.; 30: 719-720(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18959 Effects of thorium breeder material on sodium-void reac- 
tivity. Beck, C.L.; McFarlane, H.F.; Olsen, D.N. (Argonne National 
Lab., Idaho Falls). Trans. Am. Nucl. Soc.; 30: 720-722(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18960 ZPPR assembly 8: a study of thorium blanket zones in a 
heterogeneous LMFBR. Ducat, G.A.; Beck, C.L.; Gasidlo, J.M.; 
Olsen, D.N.; Kaiser, R.E.; Grasseschi, G.L. (Argonne National Lab., 
Idaho Falls, IL). Trans. Am. Nucl. Soc.; 30: 722-723(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18961 Central ThO, zone in the PROTEUS GCFR lattice. Seth, 
S.; Gmuer, K.; Graf, H.; Richmond, R.; Schmocker, U. (Swiss 
Federal Inst. for Reactor Research, Wuerenlingen). Trans. Am. Nucl. 
Soc.; 30: 723-724(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18962 Analytical method of fuel pin deformations in LMFBR 
assembly. Miki, K. (Hitachi Ltd., Kawasaki, Kanagawa (Japan). 
Atomic Energy Research Lab.). J. Nucl. Sci. Technol. (Tokyo); 14: 
No. 11, 791-804(Nov 1977). 

A new analytical method is presented for analyzing, in three 
dimensions, the mechanical response of fuel pins with wire spacers, 
to their thermal and neutronic environment in a fuel assembly of a 
LMFBR. It analyzes the mechanical interactions between fuel pins 
in the assembly in each of three directions, which form an angle of 
ar/3 radians with one another, based on the mathematical relation- 
ship between the displacements at the contact points and the associ- 
ated contact forces with respect to all fuel pins forming a line in one 
of the three directions. Based on this method, a new computational 
code, the Subchannel Deformation Analysis Code for Wire-Wrap 
Assemblies (SHADOW) has been developed, and is applied to a fuel 
assembly of a prototype fast breeder reactor in order to analyze the 
deformation of 169 fuel pins due to thermal bowing. Conclusions 
drawn from the study confirm that the SHADOW code can be an 
effective tool for analyzing or evaluating thermal and structural 
designs of a LMFBR fuel assembly. 


18963 Studies of thermal-hydrodynamic flow instability, 2. Ef- 
fects of heating condition of thermal-hydrodynamic flow instability. 
Suzuoki, A. (Osaka Univ. (Japan)). Bull. JSME (Jpn. Soc. Mech. 
Eng.); 20: No. 148, 1291-1298(Oct 1977). 

For reliable prediction of flow stability in sodium-heated 
steam generators, a dynamic model was proposed for boiling flow 
oscillation in parallel channel systems, and an analysis code was 
developed. The model contains a description of a sodium flow 
exchanging heat with a water flow in counter-current fashion. The 
code was applied to three representative flow systems whose heating 
conditions differed from each other, whereby their flow stabilities 
were compared with a focus on the effects of heating condition. 
Eigenvalues and flow impedances of the oscillation determined for 
each system reveal that: (1) Two fundamental systems for the steam 
generator, parallel tube system in an evaporator and steam generator 
modules arranged in parallel, have different stabilities under low 
frequency oscillation. (2) Existing analysis model conditioned on 
constant heat flux gives different results on stability from those of 
either steam generator model under low frequency oscillation. 


18964 Fuel and/or breeder element for nuclear reactors as well as 
method for the fabrication of fuel and/or breeder elements. Naoumi- 
dis, A. (to Kernforschungsanlage Juelich G.m.b.H. (Germany, 
F.R.)). German(FRG) Patent 2,215,907/C/. 8 Sep 1977. 3p. (In 
German). 

In order to increase the efficiency of fuel or breeder elements 
consisting of particles coated with pyrolytic carbon and/or Si car- 
bide, the core of these particles should contain a 3 - 20% carbide 
share in the mixture besides the actinide oxides (oxides of uranium, 
thorium or plutonium). This type of element does not exhibit a 
disturbing pressure rise even at temperatures above 1250°C, nor does 
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the amoeba effect occur. The method of fabrication is described in 
detail and explained in two examples. The elements are used in 
HTGR or gas-cooled fast breeder reactors. 


18965 Acoustic detection for small-leak sodium-water reaction. 
Nei, H.; Ohshima, I.; Ujihara, K.; Hori, M. (Power Reactor and 
Nuclear Fuel Development Corp., Oarai, Ibaraki (Japan). Oarai 
Engineering Center). J. Nucl. Sci. Technol. (Tokyo); 14: No. 8, 558- 
564(Aug 1977). 

Characteristics of acoustic signal produced by sodium-water 
reaction due to steam injection and by Ar gas injection into sodium 
were experimentally investigated. Acoustic signal was measured by 
using Kistler 808A and 815A5 accelerometers. Root mean square 
(RMS) measurements and frequency analysis of the signal were 
conducted. The RMS measurements could detect a small water 
leakage into sodium, as small as 0.07g/sec, in the present loop. The 
peaks in a frequency spectrum were caused by the natural vibration 
of a rod on which the acoustic transducer was mounted. The RMS 
was approximately proportional to the one-third power of the steam 
leak rate and increased to some extent with the ambient sodium 
temperature. RMS values, both for sodium-water reaction and Ar 
gas injection, were about the same order of magnitude, when the 
data were plotted against the volumetric flow rates of steam and 
Argas. 


18966 Heat Exchanger. (to Combustion Engineering, Inc., 
Windsor, Conn. (USA)). Netherlands Patent 7,707,862/A/. 14 Jul 
1977. 9p. (In Dutch). 

A liquid metal heated tube and shell heat exchanger where 
straight tubes extend between upper and lower tube sheets. In order 
to prevent thermal stress problems, one tube sheet is fixed to the 
shell, and the other tube sheet is sealed to the shell by means of a 
flexible bellows. In the event of a catastrophic bellows failure, a 
housing that utilizes a packing gland sliding seal is used to enclose 
and back-up the bellows. Also, a key and slot arrangement is 
provided for preventing relative rotation between the shell and tube 
sheet which could damage the bellows and cause failure thereof. 
This exchanger is seen to be of use in sodium cooled reactors 
between the liquid sodium circuit and the steam generator. 


18967 Test rig of straight tube type sodium-heated steam gener- 
ator. Yoshizaki, A.; Shiraha, M.; Sakano, K.; Hayashi, S.; Hata- 
keyama, G. (Kawasaki Heavy Industries Ltd., Kobe (Japan)). 
FAPIG (Tokyo); No. 85, 15-21(May 1977). (In Japanese). 

The steam generator takes an important position specifically 
in the development of sodium-cooled fast breeder reactors. Though 
the electrically heated test rig of 0.1 MW for steam generators was 
already produced and tested, the new 0.1 MW sodium-heated test rig 
for straight tube type steam generators has been manufactured to 
forward the development of straight tube steam generators strongly. 
The testing purpose of the rig is to grasp the characteristics in the 
departure from nucleate boiling phenomenon caused on the water/ 
vapor side under sodium-heating condition. At present, the static 
characteristic is being tested among the following planned tests: (1) 
static test (departure from nucleate boiling test, heat transfer test), (2) 
dynamic characteristic test, (3) flow stability test, (4) water leak 
detector test, (5) endurance test of sodium-immersed rupture disc, (6) 
thermal shock test of tube plates. The rig is composed of water and 
sodium systems of closed loops, and the straight tube type steam 
generator. Each part of the rig (steam generator, water system, 
sodium system, control system, alarm, interlock, cover gas) is 
equippped with a variety of detectors. From the results of trial run 
and static characteristic test, the time required to reach 100% load 
from start-up is about 15 hours, and 8 hours are required from 100% 
load to shut down. An example of the static characteristic showed 
that the gradient of sodium temperature distribution changed re- 
markably at the part 6.6 m downward from the sodium inlet. This 
shows that the departure from nucleate boiling occurred at the 
place. Calculation supported the above estimation. 


18968 Device to detect gases, in particular fission gases, in the 
cooling channel of a liquid-cooled nuclear reactor fuel element. Gast, 
K. (to Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.)). German(FRG) Patent 1,807,801/C/. 28 Apr 1977. 2p. (in 
German). 

In order to control sodium-cooled fast nuclear reactors, the 
early discovery and localization of cladding damage on individual 
fuel elements is important. It is thus suggested to create rotational 
movements in the cooling channel of a fuel element and to insert a 
heated thermoelement as detecting device in the cyclone centre. The 
thermoelement can be electrically heated or by embedment in a body 
containing fissionable material. The equipment invented is highly 
sensitive and has a short response time. 


18969 Cladding bucking stability for cylindrical fuel elements of 
gas-cooled fast reactors. Kulikov, I.S.; Tverkovkin, B.E. (AN Belor- 
usskoj SSR, Minsk. Inst. Yadernoj Ehnergetiki). Vestsi Akad. Navuk 
BSSR, Ser. Fiz.-Energ. Navuk; No. 3, 13-17(1977). (In Russian). 
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Cladding buckling stability of cylindrical fuel elements of 
gascooled fast reactors is considered. To describe creep strain, the 
ageing theory is used with allowance for radiation creep. Assuming 
that the cladding material is sufficiently elastic and taking into 
account relatively thin walls of the cladding the time at which stress 
intensity in the most loaded section reaches the creep limit, can be 
taken as the beginning of buckling. The algorithm and the program 
for the calculation of the cladding buckling stability of a cylindrical 
fuel element with a gap between the cladding and the fuel rod have 
been worked out for the ‘Minsk-32"” computer. The results of a 
calculation of the austenitic steel cladding for a fuel element of a gas- 
cooled fast reactor are given. The analysis of the results obtained 
shows that a high external pressure of the cooling medium substan- 
tially affects the cladding stability of cylindrical fuel elements of gas- 
cooled fast reactors. 


18970 Schnelle Brueter, pro und contra. Protokoll des Experten- 
gespraechs vom 19.5.1977 im Bundesministerium fuer Forschung und 
Technologie. (Fast breeder, pros and cons. Minutes from the experts’ 
discussion held at the Federal Ministry for Research and Technology 
on May 19, 1977). Matthoefer, H. (ed.) (Bundesministerium fuer 
Forschung und Technologie, Bonn-Bad Godesberg (Germany, 
F.R.)). Villingen-Schwenningen, Germany, F.R.; Neckar-Verl. 
(1977). 191p. (In German). 

As a documentation of the experts discussion on May 19, 1977 
the minutes, together with the facilities under discussion, are pub- 
lished in full. 


18971 Licensing procedure for the reactor KNK II. Andrae, H.; 
Forst, D.; Guthmann, G. (Internationale Atomreaktorbau G.m.b.H. 
(INTERATOM), Bergisch Gladbach (Germany, F.R.)); Schnet- 
goeke, G. (Kernforschungszentrum Karlsruhe (Germany, F.R.). Pro- 
jektbereich Kompakte Natriumgekuehlte Kernreaktoranlage). KFK 
Nachr.; 9: No. 3, 40-41(1977). (In German). 

The licensing procedure under the Atomic Energy Act for 
KNK II is divided into two parallel procedures. In the ‘appraisal 
procedure’, all the fundamental and more general subjects including 
all theoretical analyses are dealt with and the construction and 
operation licenses granted. This ‘appraisal procedure’ is the subject 
of this report. In the ‘first stage appraisal procedure’, the construc- 
tion of the systems and components to be installed in the plant are 
assessed according to the prescriptions layed down in specifications, 
drawings, calculations, welding and inspection plants (see 'documen- 
tation of the plant’). 


18972 Kernenergie und wissenschaftliche Verantwortung. (Nucle- 
ar energy and scientific responsibility). Huelsmann, H. (ed.) (Muen- 
ster Univ. (Germany, F.R.)); Tschiedel, R. (ed.) (Fachschule fuer 
Sozialpaedagogik, Muenster (Germany, F.R.)). Kronberg, Germany, 
F.R.; Athenaeum Verl. (1977). 155p. (In German). 

Texts of a lecture cycle at the University at Muenster during 
the 1977 summer term under the title ‘Atomic energy and scientific 
responsibility’. Subjects: Exclusive science (Tschiedel); Risks of nu- 
clear energy techniques (Huster); Latest results on the hazards of 
plutonium and other transuranic elements (Koehnlein); Nuclear 
physics and politics in recent history (Hoyer); The population has 
not woken up yet (Schmitter); Possibilities and limits of judical 
examination on the basis of latest jurisdiction in the field of nuclear 
law (Albers); Atomic energy and scientific responsibility - subject 
without consequences (Huelsmann); Atomic energy - on the struc- 
ture of a scientific conflict (Lob). 


18973 Fuel cladding tube for a fast breeder. Yukitoshi, T.; Yo- 
shikawa, K.; Ueno, K.; Oshiyama, M. (to Sumitomo Metal Industries 
Ltd., Osaka (Japan)). Japanese Patent 1977-98,898/A/. 16 Feb 1976. 
3p. (In Japanese). 

A method to add a specific substance to stainless steel to 
thereby materially increase the high temperature strength and the 
high temperature ductility is described. A stainless steel formed by 
use of an electrolytic material as the dissolved metal raw material 
including carbon 0.04-0.10%, silicon less than 0.75%, manganese less 
than 2.00%, nickel 11.00-14.00%, chrome 16.00-18.00%, and molyb- 
denum 2.00-3.00% and phosphorus 0.015-0.040% added thereto and 
iron which is the remainder, is used as a material and subjected to 
forging and hot extrusion to make a tube, to which cold working is 
applied. The tube is further subjected to dissolving treatment at 950 
to 1050°C as a final heat treatment, after which it is subjected to 
cold drawing at 5 to 30% of working degree for finishing thereof. 


POWER REACTORS, AUXILIARY, MOBILE, 
PACKAGE, AND TRANSPORTABLE 


18974 ‘underground construction of nuclear power plants’. 
Bachus, K.P.; Schnurer, H. (Bundesministerium des Innern, Bonn 
(Germany, F.R.)). Atomwirtsch., Atomtech.; 23: No. 3, 127-129(Mar 
1978). (In German). 





1984 ENERGY RESEARCH ABSTRACTS 


The concept of constructing nuclear power plants below 
ground is not new. Research reactors and small nuclear power plants 
abroad have already been built in this way. However, the construc- 
tion and operating experience of those plants did not suffice to 
indicate the expediency of erecting large underground nuclear 
power plants. The Federal Ministry of the Interior for this reason 
has initiated a study project devoted to the problems of constructing 
and operating underground nuclear power plants. Among the char- 
acteristics of underground designs a potential increase in safety is of 
special interest to the Ministry. A cost-benefit evaluation will there- 
fore, also be attempted. 


REGULATION AND LICENSING 
REFER ALSO TO CITATION(S) 18812, 19157 


18975 (CNEN-RT/GIU—77-1) Italian Law relating to the siting 
construction and operation of nuclear plants. Authorization Procedure. 
Nocera, F. (Comitato Nazionale per l'Energia Nucleare, Rome 
(Italy)). Dec 1977. 9p. Comitato Nazionle per l'Energie Nucleare, 
Rome. 

This report by the CNEN describes the licensing procedure 
in Italy for siting, construction and operation of nuclear installations, 
with particular emphasis on nuclear electricity-generating plants. 
The three main 4 ~ are analysed in chronological order, and 
reference is made for each stage to the competent authorities, 
advisory bodies, their tasks, the documents and actions required, also 
in case of emergencies. 


18976 (NTISUB/B—201-002-R2) Standard Review Plan for the 
review of safety analysis reports for nuclear power plants, Revision 
No. 1 to Section 2. (Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Reactor Regulation). Apr 1978. 29p. 
NTIS PC AO3. 

Revision No. 1 to Section 2 of the Standard Review Plan 
incorporates changes that have been developed since the original 
issuance in September 1975, many of which are editorial in nature, to 
reflect current staff practice in the review of safety analysis reports 
for nuclear power plants. 


18977 (NTISUB/B—201-006-R2) Standard Review Plan for the 
review of safety analysis reports for nuclear power plants, Revision 
No. 1 to Section 6. (Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Reactor Regulation). Apr 1978. 35p. 
NTIS PC AO3. 

Revision No. 1 to Section 6 of the Standard Review Plan 
incorporates changes that have been developed since the original 
issuance in September 1975, many of which are editorial in nature, to 
reflect current staff practice in the review of safety analysis reports 
for nuclear power plants. 


18978 (NTISUB/B—201-012-R1) Standard Review Plan for the 
review of safety analysis reports for nuclear power plants, Revision 
No. 1 to Section 12. (Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Reactor Regulation). May 1978. 37p. 
NTIS PC A0O3. 

Revision No. 1 to Section 12 of the Standard Review Plan 
incorporates changes that have been developed since the original 
issuance in September 1975, many of which are editorial in nature, to 
reflect current staff practice in the review of safety analysis reports 
for nuclear power plants. 


18979 (NTISUB/C/142—403) Indexes to Nuclear Regulatory 
Commission issuances, July—September 1977. (Nuclear Regulatory 
Commission, Washington, DC (USA)). 1977. 56p. NTIS $4.75. 

Digests and indexes for regulatory issuances of the NRC and 
associated bodies are presented. The format includes indexes of case 
name, digests and headers, legal citation, subject, and facility. 


18980 (NTISUB/D/142—008) Nuclear Regulatory Commission 
issuances. (Nuclear Regulatory Commission, Washington, DC 
(USA). Div. of Rules and Records). Aug 1978. 119p. NTIS, PC 
A06/MF AOl1. 


Issuances received from the U.S. Nuclear Regulatory Com- 
mission, the Atomic Safety and Licensing Appeal Boards, the 
Atomic Safety and Licensing Boards, and the Administrative Law 
Judge are presented. 


18981 (NUREG/CR—0326) Document control and information 
processing research at the Nuclear Regulatory Commission. The Plato 
Project. McNeill, H. (McNeill Greer), West Hartford, CT (USA)). 
Jul 1978. Sip. NTIS, PC A04/MF AO 

A feasibility study at Bh the use of a computer inter- 
faced information storage and retrieval system by the NRC for the 
handling of regulatory and technical documents is described. 
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18982 Thermal reactor policy. Benn, A.W. (De ET of 
Energy, London (UK)). Atom (London); No. 257, 56-63(Mar 1978). 

This statement by the UK Secretary of State - Energy is 
concerned with a review of UK thermal reactor policy recently 
made. It was prepared in conjunction with the advice of the Nation- 
al Nuclear corporation and the Nuclear Installations Inspectorate, 
and concerns choice between the Steam Generating Heavy Water 
Reactor (SGHWR), the Advanced Gas Cooled Reactor (AGR), the 
Pressurised Water Reactor (PWR), and the Fast Breeder Reactor 
(FBR). It is stated that it is the unanimous advice of all concerned 
that the SGHWR should not be adopted for the next power station 
orders and that it will be right to discontinue work on it, despite 
earlier thoughts to the contrary. In the meantime orders should be 
placed for two AGRs as soon as possible. The latter will enable the 
nuclear industry to build on its extensive experience of gas cooled 
technology. It is considered that development of the option of the 
PWR should be postponed for the present, and that construction of a 
commercial fast breeder reactor should be postponed pending fur- 
ther investigations. 


18983 How ministerial decisions have affected Britain's nuclear 
power development. Burn, D. Nucl. Eng. Int.; 23: No. 268, 35-38(Mar 
1978). 

Extracts are presented from ‘Nuclear Power and the Energy 
Crisis’ by Duncan Burn, which is an updating of his 1967 study of 
the comparative efficiencies of the organisations in different coun- 
tries which apply nuclear power to electricity generation. Particular 
attention is paid to the consequencies of decisions on reactor choice 
made by British ministers. 


18984 Recommendations of the Reactor Safety Commission 
during its 126th meeting on December 21st, 1977. Kernkraftwerk 
RWE-Bayernwerk (KRB 1): recommendation to take up operation 
again. Bundesanzeiger; 30: No. 36, 1-2(Feb 1978). (In German). 

The RSK recommends to take up again operation of the KRB 
1 following the incident of Jan 13, 1977, if the following precondi- 
tions have been met: 1) Investigation as regards strength of the 
pressurized containment; 2) concept for avoiding the overfeeding of 
the RPV; 3) energy supply of the present emergency power equip- 
ment and feedwater supply; 4) personnel protection when entering 
the reactor building; 5) reuse of the primary safety valves. 


18985 Standardization - an element of technical-scientific devel- 
opment. von Siemens, P. (Siemens A.G., Muenchen (Germany, 
F.R.)). DIN-Mitt.; 57: No. 1, 6-11(Jan 1978). (In German). 

The concept of standardisation is an element of rationalisation 
for technical-scientific development, and improves the material and 
non-material conditions of life. The harmonisation of national stand- 
ards must be seen from a world-wide point of view; the total extent 
of the control work involved must not be perfected and extended 
unnecessarily. Standardising regulations should be concentrated 
around DIN standards and the reference principle should be used 
more frequently. 


18986 Publication concerning the draft of a Safety Guide for 
nuclear power plants by the International Atomic Energy Agency. 
Dated February 3rd, 1978. GRS Kurz-Inf., Reihe C; No. 9, 1(1978). 
(In German). 

An invitation is announced to possibly make proposals for 
amending the ‘Safety Guide on Safety Functions and Component 
Classification for BWR, PWR and PTR (SG-D1)’. 


18987 Genehmigungsverfahren fuer Schnelle Brutreaktoren. 
Kleine Anfrage an die Bundesregierung. (Licensing procedure for fast 
breeders. Question raised in the Bundestag). Probst, A.; Lenzer, C.; 
Pfeifer, A.; Benz, G.; Engelsberger, M.; Gerstein, L.; Hubrig, H.; 
Riesenhuber, H.; Laufs, P.; Stabenhagen, L. Bonn-Bad Godesberg, 
Germany, F.R.; Heger (1978). 3p. (In German). 

The Federal government has proposed an amendment of the 
Atomic Energy Act according to which breeders can only be 
licensed if they are facilities with a demonstration and prototype 
character. The regulation eliminates all reliable, governmental back- 
ing conditions for public utilities which want to order breeders. It is 
not realistic to assume that the power industry will notably invest in 
the commercial utilization of breeders when the Atomic Energy Act 
not only does not promise their utilization, but even excludes it for 
the time being. This also means that there is no reason for consider- 
able governmental financial support for breeders, as governmental 
promotion only becomes justified when there are prospects of com- 
mercial utilization. Furthermore, the question arises whether the 
reprocessing of spent fuel elements is now endangered, because 
reprocessing has been defended so far on the ground that by using 
hs ont U in breeders, uranium can be utilized up to a factor 60 times 

igher. 


18988 ISI from the authorized nuclear inservice inspector's view- 
point. Duba, F.T. (Hartford Steam Boiler Inspection and Insurance 
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Co., CT). Trans. Am. Nucl. Soc.; 30: 627-628(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18989 Critical assessment of 10CFR50 and ASME section. Ask- 
with, H.H. (General Physics Corp., Columbia, MD). Trans. Am. 
Nucl. Soc.; 30: 631(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18990 Inservice inspection-current code status. Hedden, O.F. 
(Combustion Engineering, Inc., Windsor, CT). Trans. Am. Nucl. 
Soc.; 30: 633(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18991 NQA: operations vs design and construction. Beer, G.A.; 
Byster, M.B. (Consolidated Edison Co., New York). Trans. Am. 
Nucl. Soc.; r: 680(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18992 QA/QC: a tool to prevent failures and malfunctions. 
Thornburg, H.D. (Office of Inspection and Enforcement, Bethesda, 
MD). Trans. Am. Nucl. Soc.; 30: 681-682(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18993 Joint utility quality assurance audit program. Wells, J.R. 
(Duke Power Co., Charlotte, NC). Trans. Am. Nucl. Soc.; 30: 685- 
686(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


18994 Compilation of information on the reactor pressure vessel 
required for examination in nuclear licensing procedures (as per) 11th 
Oct. 1977). Gemeinsames Ministerialbl., A; 28: No. 33, 743(Dec 1977). 
(In German). 

Contents include: Information on the concent; manufacture of 
semi-finished products; further processing of semi-finished products; 
connecting up pipes of the primary system; taking up trial operation; 
taking up continuous operation. 


18995 Decommissioning aspects of nuclear power plants. 
Brosche, D. (Bayernwerk A.G., Muenchen (Germany, F.R.)); Ess- 
mann, J. (Preussische Elektrizitaets-A.G. (Preussenelektra), Han- 
nover (Germany, F.R.)). VGB Kraftwerkstech.; 57: No. 9, 598- 
603(Sep 1977). (In German). 

The operational requirements for the plants, especially those 
set up for in-service inspections, maintenance and repair with respect 
to accessibility and radiological protection are also of advantage in 
case of decommissioning a plant. For these reasons, too, the require- 
ments of criterium 2. 10 (of the ‘Safety Criteria for Nuclear Power 
Plants’ published by the German Federal Ministry of the Interior) 
can be met according to the opinion of the owners without changing 
the station’s concept before construction of the plants. 


18996 Kleine Anfrage von Abgeordneten. Vorschriften, die zum 
Bau eines Kernkraftwerkes zu beachten sind, und die Ueberpruefung 
dieser Vorschriften. (Question raised in the Bundestag. Regulations 
which have to be paid attention to in connection with the construction 
of nuclear power plants, and scrutinizing these regulations). Bonn-Bad 
Godesberg, Germany, F.R.; Heger (1977). 3p. (In German). 

Questions discussed include: 1) What does the West German 
Government think of the present licensing procedure for nuclear 
power stations. 2) To what extent has the West German Goverment 
investigated whether all the legal and technical regulations to be 
observed are mutually consistent. 3) How are the rules of scientifc 
and technological development applied and harmonised. 4) From 
what criteria are the West German Minister's guidelines derived. 5) 
During the long construction periods, how does one guarantee that 
the safety standard of the plant complies with the latest state of 
science and technology. 6) How does one discover the effect of 
constructional modifications and back fitting of the total safety 
related design. 


ECONOMICS 


REFER ALSO TO CITATION(S) 19370 
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18997 24,000 MW of nuclear generating capacity by 1985. 
Facius, H. (Kraftwerk Union A.G., Offenbach am Main (Germany, 
F.R.)). Atomwirtsch., Atomtech.; 23: No. 3, 124-126(Mar 1978). (In 
German). 

The starting dates of construction of nuclear power plants 
already licensed in the Federal Republic of Germany and the com- 
pletion dates of plants under construction are presently suffering 
considerable delays relative to their scheduled dates. In late 1977 
almost all plants showed delays of 12 months or more over the 
scheduled dates. This makes it hard to believe that the necessary 
nuclear generating capacity can be made available in time, despite 
the drastic cutback to 24.000 MW of the nuclear generating capacity 
to be expected by 1985 under the 2nd updated version of the Energy 
Program of the Federal Government. Nuclear power plants with an 
aggregate capacity of 6.500 MW were in operation in this country in 
late 1977. Even for the stripped-down program another 17,500 MW 
of additional nuclear generating capacity will have to be commis- 
sioned within the next eight years. A detailed survey of the neces- 
sary planning and construction phases indicates that the envisaged 
goal can be reached only if political decisions stop the present policy 
of delays and allow construction work to be completed speedly. 


18998 International Buyers’ guide 1978. Nucl. Eng. Int.; 23: No. 
269, 3-92(Mar 1978). 

A guide is presented of manufactures, consultants, architect 
engineers and specialist service companies in the nuclear industry. 
The guide which is in three sections, supplies the following informa- 
tion: addresses of principal national and international agencies and 
nuclear organisations; addresses etc of companies in all major coun- 
tries serving the nuclear industry; a list classified in terms of prod- 
ucts and services and grouped according to country showing in 
which fields the companies operate. 


18999 Helping transfer technology to developing countries. Mas- 
ters, R. Nucl. Eng. Int.; 23: No. 268, 38-40(Mar 1978). 

Manpower planning and training are an increasingly impor- 
tant part of the activities of the IAEA which organises a number of 
courses for engineers and administrators from developing countries. 
The Agency supports the view of these countries that there should 
be a real transfer of nuclear technology and not just the import of 
equipment and services. A Construction and Operation Management 
course held at Karlsruhe, is reviewed. 


19000 Nuclear energy in the electricity supply industry of the 
FRG in 1976. Atomwirtsch., Atomtech.; 23: No. 2, 94-95(Feb 1978). (In 
German). 

A survey in tabular form is presented of the main electricity 
generation and consumption figures, arranged according to energy 
sources and consumer groups. 


19001 EEC energy policy guidelines with special reference to 
nuclear energy. Brunner, G. (Commission of the European Commu- 
nities, Brussels (Belgium)). Kerntechnik; 20: No. 1, 21-26(Jan 1978). 
(In German). 

From International experts’ congress: Problems of nuclear 
energy supply - chances, risks and perspectives in a changing energy 
economy; Bonn-Bad Godesberg, Germany, F.R. (3 - 4 Oct 1977). 

The possibility of a new oil boycott is continuing threat to the 
European countries: a new oil crisis would put to a severe test not 
only the economic but also the social system within the community. 
In the major part of the community power stations cannot be 
supplied by solar energy and coal fired power stations present a 
significant environmental burden so that Euro cannot forgo, under 
any circumstances, the further development of nuclear energy. 


19002 Quality assurance and cost effectiveness. Vessely, J.E. 
(Florida Power and Light Co.,, Miami). Trans. Am. Nucl. Soc.; 30: 
682-683(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


19003 Technology transfer. Long-term international partnerships 
in the peaceful uses of nuclear energy. KWU-Rep.; No. 26, 1-7(Dec 
1977). (In German). 

Illustrated by the example of the FRG’s nuclear energy 
exports, it is shown that the nuclear technology transfer leads to new 
dimensions of intergovernmental relations, which hold within them- 
selves on account of multiple state-to-state, scientific, industrial and - 
last but not least - personal contacts the chance of far-reaching 
friendships between countries and people. If the chance is taken, this 
can also be seen as an important contribution towards maintaining 
the peace. 


19004 No further orders for power stations required for the time 
being. Annual report of the central electricity generating board for the 
period from the Ist April 1976 to the 31st March 1977. Boesl, R. 
(Bayernwerk A.G., Muenchen (Germany, F.R.). Abt. Rechnungs- 
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wesen; Kernkraftwerk Isar G.m.b.H., Muenchen (Germany, F.R.)). 
Elektrizitaetswirtschaft; 76: No. 24, 859-863(Nov 1977). (In German). 

The author, who is in touch with London, gives from the 
Annual Report of the Central Electricity Generating Board the most 
important events and the differences from the preceding year. He 
also shows the somewhat different commercial annual balance and 
reports on the most important changes. 


19005 Trends of development for nuclear energy. Impressions 
from the IAEA's international conference on nuclear power in Salz- 
burg. Posner, E. Glueckauf; 113: No. 13, 681-687(ul 1977). (In 
German). 

The IAEA organized an ‘International conference on nuclear 
power and its fuel cycle’ from May 2-13, 1977 in Salzburg. It was 
attended by some 2000 participants from more than 60 IAEA 
member states as well as by delegates from numerous international 
organizations (EC Commission, COMECON, UNO Economy Com- 
mission for Europe, International Energy Agency, and others). The 
conference was to present a survey of ‘Status and potential of 
nuclear energy with special emphasis on present and future limits 
and obstacles’ and to demonstrate the future contribution of nuclear 
energy to assuring the world energy supply. 


CONSTRUCTION AND OPERATION 
REFER ALSO TO CITATION(S) 18719, 18720 


19006 Worldwide availability of nuclear power plants in 1977. 
Moraw, G. (Oesterreichische Elektrizitaetswirtschafts A.G., 
Vienna); Szeless, A. (Kernkraftwerk-Planun s, esellschaft m.b.H., 
Vienna (Austria)). Atomwirtsch., Atomtech.; o. 4, 178- -181(Apr 
1978). (In German). 

This survey of the world-wide availability of nuclear power 
plants (without the COMECON countries) in 1977 includes 145 
plants with a total of more than 86,000 MWe which are classified 
according to reactor type and geographical distribution. The mean 
utilisation coefficient in 1977 was 63% and the mean annual plant 
utilisation 73%. The highest utilisation coefficient was achieved in 
PWR reactors with 69%, the highest annual plant utilisation in gas- 
cooled reactors with 89%. The best values were obtained in Picker- 
ing-3 (Canada) with a utilisation coeffient of 96% and in Stade 
(Federal Republic of Germany) with 94%. 


19007 Optimization of low-potential complex of nuclear power 
plants with a mixed system of circulating water supply. Berman, L.D.; 
Popyrin, L.S.; Zisman, S.L.; Mai, V.A.; Naumov, Yu.V. (All-Union 
Heat Eng Inst, USSR). Teploenergetika (Moscow); No. 4, 38-42(Apr 
1978). (In Russian). 

The region of rational utilization of mixed circulating systems 
of water supply with a water cooling reservoir and cooling towers in 
application to nuclear power plants with 1000 MW blocks is investi- 
gated. The optimal structure of such a system of water supply with 
different dimensions of the water cooling reservoir, the optimal load 
on the latter, and optimal parameters of the low-potential complex of 
nuclear power plants with a mixed circulating water-supply system 
are determined. 


FUEL CYCLE 


19008 Uranium requirements for advanced fuel cycles in expand- 
ing nuclear power systems. Banerjee, S. (McMaster Univ., Hamilton, 
Ont.); Tamm, H. Nucl. Technol.; 41: No. 2, 244-251(Dec 1978). 

When considering advanced fuel cycle strategies in rapidly 
expanding nuclear power systems, equilibrium analyses do not apply. 
A computer simulation that accounts for system delay times and 
fissile inventories has been used to study the effects of different fuel 
cycles and different power growth rates on uranium consumption. 
The results show that for a given expansion rate of installed capac- 
ity, the main factors that affect resource requirements are the fissile 
inventory needed to introduce the advanced fuel cycle and the 
conversion (or breeding) ratio. In rapidly expanding systems, the 
effect of fissile inventory dominates, whereas in slowly expanding 
systems, conversion or breeding ratio dominates. Heavy-water-mo- 
derated and -cooled reactors, with their high conversion ratios, 
appear to be adaptable vehicles for accommodating fuel cycles 
covering a wide range of initial fissile inventories. They are there- 
fore particularly suitable for conserving uranium over a wide range 
of nuclear power system expansion rates. 


19009 Optimized once-through cycle and international nonprolif- 
eration objectives. Cunningham, G.W. (US DOE, Washington, DC). 
Trans. Am. Nucl. Soc.; 30: 274(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 
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19010 Future trends in LWR fuel to improve uranium utilization. 
(US DOE, Washington, DC). Trans. Am. Nucl. Soc.; 30: 
24 15157. (CONF-7811109—). 
From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


19011 PWR once-through fuel cycle improvements. Hove, C.M.; 
Robichaud, G.C.; Tulenko J.S. (Babcock and Wilcox Co., Lynch- 
burg, VA). Trans. Am. Nucl. Soc.; 30: 275-276(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


19012 Improvement of fuel utilization for once-through PWR 
one, Shapiro, N.L.; Liu, Y. (Combustion Engineering, Inc., Wind- 
CT). Trans. Am. Nucl. Soc; 30: 27 277(19 8). (CONF- 
7811109), 
From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


19013 Optimization of the BWR for once-through fuel cycles. 
Specker, S.R.; Crowther, R.L.; Haun, J.M. (General Electric Co., 
San Jose, CA). Trans. Am. Nucl. Soc.; 30: 277-279(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


19014 Core design, operation, and economics of 18-month fuel 
cycles. Bowling, M.L.; Miller, J.G. (Virginia Electric and Power 
Co., Richmond, VA). Trans. Am. Nucl. Soc.; 30: 279-280(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


19015 Improvement of PWRs on the once-through fuel cycle. 
Driscoll, M.J.; Fujita, E.K.; Lanning, D.D. (Massachusetts Inst. of 
Tech., Cambridge, MA). Trans. Am. Nucl. Soc.; 30: 280-281(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


19016 Plutonium fuel cycles in the spectral shift control reactor. 
Sider, F.M.; Matzie, R.A. (Combustion Engineering, Inc., Windsor, 
CT). Trans. Am. Nucl. Soc.; 30: 300-301(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


19017 Comparative assessment of the PWR, SSCR, and PHWR 
reactor concepts. Garel, K.C.; Brown, R.E.; Matzie, R.A.; Shapiro, 
N.L.; Sider, F.M. (Combustion Engineering, Inc., Windsor, CT). 
Trans. Am. Nucl. Soc.; 30: 301-302(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


19018 Preliminary fuel component price sensitivity analysis of 
alternative reactor fuel cycles. Bradshaw, D.T. (Tennessee Valley 
Authority, Chattanooga, TN); Taylor, O.W.; Knief, R.A. Trans. Am. 
Nucl. Soc.; 30: 305-307(1978). (CONF-78i 1109). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


19019 Cost sensitivity analysis for mixed-oxide fuel cycles. Quan, 
B.; Becker, M.; Harris, D.R. (Rensselaer Polytechnic Inst., Troy, 
NY). Trans. Am. Nucl. Soc.; 30: 307- 308(1978). (CONF- 7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


19020 Analytic expression for equilitrium energy costs including 
effects of coastdown and of replacement energy. Pilat, E.E. (Ener y 
Research Group, Inc., Waltham, MA). Trans. Am. Nucl. Soc.; 
343-344(1978). (CONF- -7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


19021 Analysis of the nonprocessing two-cycle scenario for LWR 
fuel regenerated by linear accelerator reactor. Takahashi, H.; Stein- 
berg, M.; Grand, P.; Powell, J.; Kouts, H. (Brookhaven National 
Tht a NY). Trans. Am. Nucl. Soc.; 30: 345-346(1978). (CONF- 
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From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


PROCESS HEAT REACTORS 


19022 (IEA-DT—031) Utilization of a HTR type reactor as a 
heat source for the processing of pyrobituminous shale by the Petrosix 
method. Pessine, R.T. (Instituto de Energia Atomica, Sao Paulo 
(Brazil); Sao Paulo Univ. (Brazil). Escola Politecnica). Oct 1977. 
93p. (In Portuguese). Dep. NTIS (US Sales Only), PC A05/MF 
AOl. 


Thesis. 

Some thermodynamics aspects of a system resulting from the 
coupling of a THTR nuclear power plant type (Thorium High 
Temperature Reactor) and a commercial shale oil processing plant 
are studied. The coupling is basically characterized by the applica- 
tion of all available energy from the nuclear reactor to the shale oil 
processing. The nuclear reactor employed is a PR-3000, with 2980.8 
MW sub(t), developed in the Federal Republic of Germany for 
process heat applications (coal and steam reforming to produce 
reducers and products similar to the derivates of petroleum). The 
commercial shale oil plant considered (U.C.X.) uses the Petrosix 
process developed by the Superintendencia da Industrializacao do 
Xisto (S.I.X.) of Petrobras. Some flow diagrams are proposed for the 
coupling between the basic cycle of PR-3000 reactor with hot gas 
cycle of U.C.X. For a pre-determined flow diagram and boundary 
conditions, the thermodynamic parameters that lead to a maximum 
efficiency of the system are established. Also the main steam cycle 
parameters of PR-3000 reactor are determined, including those for 
the main heat exchanger, whose data are similar to the correspond- 
ing steam and coal reforming system used in process heat application 
of the PR-3000. 


19023 Application of nuclear heat and power stations of district 
heating and condensing type (with tk-type turbines). Boldyrev, V.M.; 
Smirnov, I.A.; Fedyaev, A.V.; Khrilev, L.S. (Acad of Sci of the 
USSR). Teploenergetika (Moscow); No. 4, 32-38(Apr 1978). (In Rus- 
sian). 

Utilization of nuclear power to supply heat and electricity in 
the cities and industrial centers of the European part of the USSR is 
considered. The main attention is placed on the use of nuclear heat 
and power stations of district-heating and condensing type, equipped 
with constant steam discharge turbines of the TK-450/500-60 and K- 
500-60 type and water-cooled reactors of the VVER-1000 type. The 
efficiency of nuclear heat and power stations with different heat 
take-offs is compared with various technical solutions as regards 
district heating equipment. It is found that the optimal value of the 
rated coefficient of district heating with nuclear power stations 
equipped with district heating-condensing type turbines (TK-450/ 
500-60) does not exceed 0.7, and the value of the optimal take-off of 
heat from controlled turbine bleeds of this type amounts to 500-600 
Gcal/h. Construction of a cooling basin is required to ensure feasibil- 
ity. 
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THEORY AND CALCULATION 
REFER ALSO TO CITATION(S) 20877, 20878 


19024 (BARC—924) CREST : a computer program for the calcu- 
lation of composition dependent self-shielded cross-sections. Kapil, 
S.K. (Bhabha Atomic Research Centre, Bombay (India)). 1977. 81p. 
Dep. NTIS (US Sales Only), PC A05/MF A0O1. 

A computer program CREST for the calculation of the 
composition and temperature dependent self-shielded cross-sections 
using the shielding factor approach has been described. The code 
includes the editing and formation of the data library, calculation of 
the effective shielding factors and cross-sections, a fundamental 
mode calculation to generate the neutron spectrum for the system 
which is further used to calculate the effective elastic removal cross- 
sections. Studies to explore the sensitivity of reactor parameters to 
changes in group cross-sections can also be carried out by using the 
facility available in the code to temporarily change the desired 
constants. The final self-shielded and transport corrected group 
cross-sections can be dumped on cards or magnetic tape in a suitable 
form for their direct use in a transport or diffusion theory code for 
detailed reactor calculations. The program is written in FORTRAN 
and can be accommodated in a computer with 32 K work memory. 
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The input preparation details, sample problem and the listing of the 
program are given. 


19025 (CNEN-RT/FIMA—77-1) —— about a local Max- 
wellian for evaluating the spatially dependent neutron spectrum. Mo- 
linari, V.G.; Simonini, R. (Comitato Nazionale per l’Energia Nu- 
cleare, Rome (Italy)). 1977. 2lp. Dep. NTIS (US Sal Sales Only), PC 
A03/MF AOI. 

The problem of the spatial variation of thermal neutron fluxes 
is investigated in the framework of energy-dependent diffusion 
theory, with the aim of reaching practical solutions for application in 
reactor physics. Neutron flux is expanded here in terms of 
polynomials in energy, weighted with a local Maxwellian distribu- 
tion in which the neutron temperature depends on the space vari- 
able. The method proposed is applied to the diffusion of thermal 
neutrons in moderating systems with a non-uniform temperature 
profile. 


19026 (ORNL/RSIC—41, pp 85-105) Ree gmoney of the 
rapid cross section adjustment approach at General Electric. Cowan, 
C.L.; Kujawski, E.; Protsik, R. (General Electric Co., Sunnyvale, 
CA). Oct 1978. 

From Radiation shielding information center seminar; Oak 
Ridge, TN, USA (14 Mar 1978). 


The General Electric rapid cross section adjustment approach 
was developed to use the shielding factor method for formulating 
multigroup cross sections. In this approach, space- and composition- 
dependent cross sections for a particular reactor or shield design are 
prepared from a generalized cross section library by the use of 
resonance self-shielding factors, and by the adjustment of elastic 
scattering cross sections for the local neutron flux spectra. The 
principal tool in the cross section adjustment arya is the data 
processing code TDOWN. This code was specified to give the user 
a high degree of flexibility in the analysis of advanced reactor 
designs. Of particular interest in the analysis of critical experiments is 
the ability to carry out cell heterogeneity self-shielding calculations 
using a multiregion equivalence relationship, and the homogeniza- 
tion of the cross sections over the specified cell with the flux 
weighting obtained from transport theory calculations. Extensive 
testing of the rapid cross section adjustment approach, including 
comparisons with Monte Carlo methods, indicated that this ap- 
proach can be utilized with a high degree of confidence in the design 
analysis of complex fast reactor systems. 2 figures, 1 table. 


19027 (ORNL/RSIC—41, pp 107-119) Experience in developing 
and using the VITAMIN-C 171-neutron, 36-gamma-ray group cross- 
section library. Roussin, R.W.; Weisbin, C.R. White, J.E.; Wright, 
R.Q.; Greene, N.M.; Ford, W.E. III; Wright, J.B.; Diggs, B.R. Oct 
1978. 


From Radiation shielding information center seminar; Oak 
Ridge, TN, USA (14 Mar 1978). 


The Department of Energy (DOE) Division of Magnetic 
Fusion Energy (DMFE) and Reactor Research and Technology 
(DRRT) jointly sponsored the development of a coupled, fine-group 
cross-section library. The 171-neutron, 36-gamma-ray group library 
is intended to be applicable to fusion reactor neutronics and LMFBR 
core and shield analysis. Versions of the library are available from 
the Radiation Shielding Information Center (RSIC) at Oak Ridge 
National Laboratory in both AMPX and CCCC formats. Computer 
codes for energy group collapsing, interpolation on Bondarenko 
factors for resonance self-shielding and temperature corrections, and 
various other useful data manipulations are available. The experience 
gained in the utilization of this library is discussed. Indications are 
that this venture, which is designed to allow users to derive prob- 
lem-dependent cross sections from a fine-group master library, has 
been a success. 


19028 (ZJE—206) Solution of the point kinetics equations by the 
matrix exponential method. Valenta, V.; Hep, J. (Skoda, Plzen 
(Czechoslovakia). Zavod Vystavba ‘Sedieth’ Bickirerca} 1977. 
21p. Dep. NTIS (US Sales Only), PC A03/MF AOl1. 

A method is presented of solving point kinetics equations by 
the matrix exponential technique and program BOKIN1 is described. 
The method of solving the systems of ordinary first-order differential 
equations by the matrix exponential technique was developed by 
Nuclear Power Construction Department Skoda and was applied to 
the solution of radiation transport in shielding, the transport of 
activities in nuclear power plants and in the primary circuits and the 
production of H and He in materials. Accuracy of the calculation is 
discussed and the estimate of errors is given. 


19029 An investigation of altered transverse transport of axial 
momentum in coolant flows during oscillatory instabilities. Roy, R.P.; 
Jain, P.K. (Univ. of Illinois, Urbana). Nucl. Technol.; 41: No. 2, 180- 
184(Dec 1978). 





1988 ENERGY RESEARCH ABSTRACTS 


An investigation was carried out of the altered transverse 
transport of axial momentum in turbulent coolant flows during weak 
aelietare instabilities of low frequency. Such instabilities can occur 
in two-phase flow systems, e.g., light water nuclear reactor cores. 
Solution of the governing momentum equation was obtained by both 
an integral transform method and a numerical method. Optimal 
modification of the steady-state eddy momentum diffusivity expres- 
sion was carried out by minimizing the error between the experimen- 
tally measured and the predicted oscillatory axial velocity field. 


19030 Enrichment zoning and control rod programming for reac- 
tivity and power shape control. Tzanos, C.P. (Argonne National Lab., 
IL). Nucl. Technol.; 41: No. 2, 195-206(Dec 1978). 

An efficient optimization method has been developed that 
determines simultaneously beginning-of-cycle (BOC) enrichment dis- 
tribution and the control rod programming in reactors that lose 
reactivity during buv-nup such that (a) reactor criticality and a 
desired power distributio’: are satisfied throughout the cycle and (b) 
all the control rods are withdrawn at end-of-cycle (EOC). The 
method uses (a) an iterative scheme of uncontrolled burnup calcula- 
tions [and linear programming (LP) for more than two enrichment 
zones} to determine a good approximation of the EOC reactor 
composition that satisfies reactor criticality and the desired power 
distribution and (b) LP in a reversed burnup process starting from 
the EOC conditions to determine the control rod programming and 
the BOC enrichment distribution. 


19031 Optimal control of xenon oscillations of large power reac- 
tors. Hanke, W. Regelungstech. Prozess-Datenverarb.; 26: No. 2, 43- 
49(Feb 1978). (In German). 

The problem of optimal control of xenon oscillations is treat- 
ed as a minimization problem with an integral functional, as well as a 
final value control problem. Optimal means, that a ‘penalty function’ 
(also called cost function), formed by the system parameters, is 
minimized. This cost function has to be chosen according to techni- 
cal and operational requirements. For a one dimensional plate reac- 
tor, investigations are performed on the optimal steering of the 
control sticks, and on the influence of the thickness of the sticks and 
of the stick positioning. Finally a simple strategy is given, which 
makes it possible to reach the calculated optimum. 


19032 Sensitivity and uncertainty analysis for mixed-oxide ther- 
mal reactor parameters. Childs, R.L. (Union Carbide Corp., Oak 
Ridge, TN); Lucius, J.L.; Baker, V.C.; Drischler, J.D;. Trans. Am. 
Nucl. Soc.; 30: 687-688(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


19033 General approach to numerical analysis of nodal equations. 
Habetler, G.; Chan, G.; Fatimi, A.; Becker, M. (Rensselaer Polytech- 
nic Inst., Troy, NY). Trans. Am. Nucl. Soc.; 30: 692-693(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


19034 Development and verification of a fuel temperature corre- 
lation for power feedback and reactivity coefficient application. Gavin, 
P.H.; Rohr, P.C. (Combustion Engineering, Inc., Windsor, CT). 
Trans. Am. Nucl. Soc.; 30: 715(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


19035 Comparison of experimental and calculated resonance inte- 
grals for UO. and ThO, isolated rods. Baker, V.C. (Union Carbide 
Corp., Oak Ridge, TN); Marable, J.H. Trans. Am. Nucl. Soc.; 30: 
738-739(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


19036 Method of experimental power reactor noise analysis with- 
out use of high power reactor. Kodaira, H.; Shimotono, H.; Kondo, 
S.; Togo, Y. (Tokyo Univ. (Japan). Faculty of Engineering). J. Nucl. 
Sci. Technol. (Tokyo); 14: No. 10, 710-719(Oct 1977). 

A method is proposed for conducting power reactor noise 
analysis without recourse to an actual high power reactor. The basic 
concept is to simulate the power reactor noise by integrating the 
different elements constituting the actual reactor noise, such as the 
random noise-generating force, the zero-power reactor transfer func- 
tion, and feed-back loops between the reactor power and the noise- 
generating force. For the simulation study, a nucleate boiling noise 
generator and a single feed-back loop were divised to permit experi- 
ments with flux-related heater input using the fast neutron source 
reactor YAYOI of the University of Tokyo. This report discusses 
problems encountered in applying the proposed method to the 
simulation of power reactor noise, and presents some of the results 
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obtained: Two kinds of change in amplitude were observed in the 
normalized auto power spectral density of the neutron flux, emanat- 
ing form: (a) fluctuating displacements of the boiling zone bottom 
boundary, and (b) fluctuating number of passing vapor voids. Signifi- 
cant differences in the resulting data were observed between the 
runs performed with constant and with flux-related heater input in 
the case of step response experiment, but not in steady noise analy- 
ses. This apparent ineffectiveness of the feed-back system is due to 
the relatively small value of the product of the reactivity power 
coefficient and the reactor power (-- 5 x 10~?%Ak/k) in the present 
feed-back experiment. 


19037 Kalman filter applied to estimation of neutron flux distri- 
bution and optimum allocation of in-core detectors. Kokame, H.; 
Hattori, Y. (Kyoto Univ., Uji (Japan). Inst. of Atomic Energy). J. 
Nucl. Sci. Technol. (Tokyo); 14: No. 10, 695-704(Oct 1977). 

Estimation of the spatial distributions of prompt neutrons and 
delayed neutron precursors has been studied by analyzing the output 
signals of in-core neutron detectors. In this paper, application of 
distributed Kalman filter is attempted for a one-dimensional core 
model having statistical fluctuations. Assuming that their statistics 
are determined by Schottky formula, the error covariance matrix of 
estimation is computed in order to evaluate the filter performance. In 
the computation of this matrix, the algebraic Riccati equation is 
solved by generalized Neuton-Raphson method. From the viewpoint 
of estimation accuracy, it is also an important problem to optimize 
the detector locations. Considering the cases where estimation is 
focussed on a specified ney related to prompt and delayed 
neutrons, the optimum allocations of two detectors are searched 
numericaily. It is inferred that the optimized allocation has a consid- 
erable effect on estimating the shapes of the distributions where 
higher terms of spatial harmonics cannot be neglected. 


19038 Study on automatic diagnosis of abnormality in nuclear 
reactor systems. Fukuda, T. (Mechanical Engineering Lab., Tokyo 
(Japan)); Hara, F.; Shibata, H. Bull. JSME (Jpn. Soc. Mech. Eng.); 20: 
No. 148, 1244-1251(Oct 1977). 

This paper deals with a method to detect the so-called abnor- 
mal phenomena during nuclear operations. The new method consists 
of the following ideas; an index defined as the sum of ratios of the 
square of a factor score to the contribution weight of the factor, 
which is evaluated by applying the multi-factor analysis technique to 
the data of the state of nuclear reactor systems like neutron flux, 
temperature, flow rate and so on. The excess of the index over some 
given threshold shows the reactor system would be in an abnormal 
state. Then a theory of optimal filtering by Kalman with aid of the 
stochastic approximation is applied to estimate the neutron flux 
distribution at its abnormal state and subsequently the squared sum 
of difference between desirable and estimated flux distributions 
shows the spot at which the abnormal phenomena would have 
occurred in terms of the peak of its distribution. 


19039 Spectral characterization of fast reactor neutron fields. 
Kosako, T.; Nakazawa, M.; Sekiguchi, A. (Tokyo Univ. (Japan). 
Faculty of Engineering); Wakabayashi, H. J. Fac. Eng., Univ. Tokyo, 
Ser. B; 34: No. 2, 409-480(Sep 1977). 

The purpose of the present study is to characterize the 
neutron spectra at a fast reactor through experiments, calculations 
and simpie representations. Neutron spectrometers have been devel- 
oped and applied to the evaluation of the neutron spectra in some 
fundamental neutron fields; the neutron standard field, the transmit- 
ted or reflected benchmark neutron field. The methods used in the 
present study have been successful for the characterization of the 
neutron spectra in a fast reactor and effective for estimating neutron 
spectra in reactor physics, shielding and dosimetry. 


19040 Reactor power monitor. Shibata, Y.; Watanabe, T.; Kato, 
Y. (to Hitachi Ltd., Tokyo (Japan)). Japanese Patent 1977-27,098/A/ 
. 9 Feb 1976. Sp. (In Japanese). 

A method is described to permit detection of the position and 
maximum value of reactor power distribution by moving a movable 
neutron detector so as to provide a maximum power signal. A 
position controller receives a position signal representing the posi- 
tion of a movable neutron detector and a power signal and per- 
formed arithmetic with these input signals for the purpose of main- 
taining peak power. The result of these operation is applied as a 
position control signal to a drive mechanism controller. With this 
drive mechanism controller the neutron detector is held at a position 
where its output signal is maximum. 


19041 Method and apparatus for measuring reactor power. 
Watari, Y. (to Hitachi Ltd., Tokyo (Japan)). Japanese Patent 1977- 
93,896/A/. 2 Feb 1976. 4p. (In Japanese). 

A method is described to quickly obtain absolute power 
distribution of a reactor by obtaining the absolute power of the 
entire reactor. Means for detecting the fuel assembly outlet steam 
weight percent is added to a conventional means for detecting the 
neutron flux distribution within a reactor, and the absolute power of 
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the fuel assembly segment is obtained by using the two ratio power 
signals as factors for determining the absolute power distribution of 
the reactor. 


COMPONENTS AND ACCESSORIES 


REFER ALSO TO CITATION(S) 18670, 18671, 18672, 18673, 
19723, 19751, 19779, 20219, 20222 


19042 (AD-A—055910) The NRL-EPRI research program 
(rp886-2) evaluation and prediction of neutron embrittlement in reactor 
pressure vessel materials. Annual progress report for CY 1977. Haw- 
thorne, J.R. (Naval Research Lab., Washington, DC (USA)). Mar 
1978. 23p. (NRL-MR—3734). NTIS PC A02/MF AOl. 

Nuclear reactor pressure vessel materials are subject to pro- 
gressive reductions in fracture resistance in service due to neutron 
irradiation. Current technology is insufficient to quantitatively pre- 
dict radiation embrittlement for all typical materials and their metal- 
lurgical variations for neutron fluences of interest. Another needed 
refinement to radiation effects technology involves the establishment 
of a relationship between apparent notch ductility and fracture 
toughness in the irradiated condition. The current program was 
formulated to advance both areas for the benefit of reactor vessel 
design and operation. An immediate objective involves the develop- 
ment of a high quality data base for the evaluation of current 
radiation embrittlement projection methods and the development of 
improved methods. 


19043 (AD-A—055914) Exploratory investigations of low 
Charpy-V upper shelf energy steels with irradiation. Final report. 
Hawthorne, J.R. (Naval Research Lab., Washington, DC (USA)). 30 
Dec 1977. Contract AT(49-24)-0207. 15p. (NRL—8171). NTIS PC 
A02/MF AOl1. 

Steel plates and weld deposits exhibiting relatively low 
Charpy-V C sub v upper-shelf energy levels in the preirradiation 
condition are present in certain older reactor pressure vessels. Be- 
cause the postirradiation notch ductility behavior of such materials is 
not well understood, a series of investigations has been undertaken 
for representative compositions. Forgings typical of older steel pro- 
duction are also being studied to develop specific trend information. 
This report describes exploratory investigations with a low upper- 
shelf A302-B plate, a companion weld heat-affected zone (HAZ), a 
low upper-shelf A533-B weld and an A508-2 forging which exhibit- 
ed a high C sub v energy correlation (> 135 J, 100 ft 1b) at the drop- 
weight nil-ductility transition (NDT) temperature. Standard C sub v 
and fatigue-precracked C sub v specimens were employed for notch 
ductility and dynamic fracture toughness K sub j determinations, 
respectively. The studies indicated: (1) approximately equal radiation 
effects to longitudinal and transverse test orientations for the plate, 
(2) a significantly lower C sub v upper-shelf level for the HAZ 
compared to the parent plate, (3) greater radiation sensitivity by the 
HAZ compared to the parent plate as evidenced by transition- 
temperature elevation, (4) a postirradiation upper-shelf energy for 
the weld below the code index value of 68 J (50 ft.lb) minimum, and 
(5) a trend in fracture toughness versus C sub v upper-shelf energy 
suggestive of a correspondence in these properties. 


19044 (KFK—2500, pp 154-156) Reduction of activation and 
contamination of reactor circuits. Michael, I.; Melcher, R. Dec 1977. 
(In German). 

In Eleventh semiannual report/first half of 1977. 

Anomalous behavior of the iron loss was found as a function 
of the free oxygen content in the feed water. It appeared that a 
certain oxygen concentration must not be underrated for low iron 
loss. This minimum point is 0.5 ppm On. If this level is exceeded, the 
iron content rises slightly. If it is underrun, the iron content in the 
pressurized water rises sharply, as is shown by fig. 4123-1. The 
nickel and chromium contained in the pressurized water do not 
exhibit this anomalous behavior. After 300 hours these substances 
also decrease monotonically with decreasing oxygen concentration. 


19045 (KFK—2500, pp 129-131) Ageing and poisoning of iodine 
sorption materials. Furrer, J.; Kaempffer, R.; Wilheim, J.G. (Kern- 
forschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Lab. fuer 
Aerosolphysik und Filtertechnik). Dec 1977. (In German). 

In Eleventh semiannual report/first half of 1977. 

A prototype filter was built for operation over an extended 
service life and subjected to first testing in the technical test rig 
TAJFUN. Two new mobile testing devices were installed at the 
Biblis Nuclear Power Station for exposure of filter carbons to the 
off-gas from the plant. As a result of previous work a new filter, the 
multi-path sorption filter (MWS filter) was developed which allows 
to expect a substantially longer service life accompanied by less 
consumption of sorption material. A patent has been applied for and 
licenses have been granted. 
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19046 Endochronic model for nonlinear triaxial behavior of con- 
crete, Bazant, Z.P.; Shieh, C.L. (Northwestern Univ., Evanston, III. 
(USA). Dept. of Civil Engineering). Nucl. Eng. Des.; 47: No. 2, 305- 
315(May 1978). 

The present paper presents a refinement of the endochronic 
theory of concrete which consists mainly in taking into account; (a) 
the inelastic strains due to hydrostatic compression; (b) improved 
descriptions of strain-softening behavior, (c) cyclic loading in strain- 
softening range, and (d) volume change in strain-softening range; (e) 
the differences between proportional and standard triaxial tests; (f) 
triaxial failure envelopes; and (g) dependence of material parameters 
on strength. The formulation consists fully of continuous functions, 
and for numerical analysis it has the advantage that it contains no 
inequalities. The present expressions are, admittedly, rather compli- 
cated and contain many parameters. However, for computer calcula- 
tions this is not an insurmountable drawback. The — with 
test data is far superior to any other constitutive law found this far - 
virtually all currently known basic properties are modeled. The 
value of all material parameters are given, their dependence on 
concrete strength is identified, and a broad range of normal weight 
concrete is covered. 


19047 Crossflow-induced vibrations of exchanger tube 
banks. Chen, S.S. (Argonne National Lab., mt (USA)). Nuci. Eng. 
Des.; 47: No. 1, 67-86(May 1978). 

This paper presents a mathematical model for crossflow- 
induced vibration of tube banks. Motion-dependent fluid forces and 
various types of flow noises are incorporated in the model. An 
analytical solution for the fluid inertia force, hydrodynamic damping 
force, and fluid elastic force is given for tube banks arranged in an 
arbitary pattern. Based on the model, a better understanding of the 
vibrations of heat exchanger tube banks subjected to various flow 
excitations can be developed. 


19048 Thermal stresses in rectangular plates: variational and 
finite element solutions. Laura, P.A.A.; Gutierrez, R.H. ee of 
Applied Mechanics, Base Naval Puerto Belgrano, Argentina); San 
chez Sarmiento, G.; Basombrio, F.G. (Centro Atomico Bariloche, 
Rio Negro, Argentina). Nucl. Eng. Des.; 47: No. 2, 297-303(May 
1978). 

This paper deals with the development of an approximate 
method for the analysis of thermal stresses in rectangular plates 
(plane stress problem) and an evaluation of the relative accuracy of 
the finite element method. The stress function is expanded in terms 
of polynomial coordinate functions which identically satisfy the 
boundary conditions, and a variational approach is used to determine 
the expansion coefficients. The results are in good agreement with a 
finite element approach. 


19049 Self-powered detectors with thulium emitter. Haller, P. 
(Kraftwerk Union A.G., Erlangen (Germany, F.R.)); Klar, E. (Sie- 
mens A.G., Karlsruhe (Germany, F.R.). Geschaeftsbereich Mess- 
und Prozesstechnik); Krull, Ww. (Gesellschaft fuer 
Kernenergieverwertung in Schiffbau und Schiffahrt m.b.H., Geesth- 
acht-Tesperhude (Germany, F.R.)). Siemens-Z.; 52: No. 5, 327- 
329(May 1978). (In German). 

In addition to fission chambers, prompt-indicating self- 
powered (SPN) detectors are used for measuring the neutron flux 
density in the core of power reactors. Although current SPN detec- 
tors with a cobalt emitter give satisfactora results, detectors with 
other emitter materials have been analyzed and tested. The author 
describes the properties and decay pattern of the nuclide thulium and 
presents the results of measurements made while testing thulium 
detectors. 


19050 Experience with steam generator tubes in water-cooled 
nuclear optional plants. Tatone, O.S.; Pathania, R.S. (Atomic Energy 
of Canada Ltd., Chalk River, Ontario. Chalk River Nuclear Labs.). 
Nucl. Eng. Int.; 23: No. 270, 35-39(Apr 1978). 

The history of failures of steam generator tubes for water 
cooled power reactors is described. Tabulated data show defects for 
individual stations and total tube failures. The areas of failure are 
illustrated. Failure mechanisms, including stress corrosion cracking, 
phosphate wastage, denting, clad failure, fretting, and fatigue, are 
discussed and the types of fault are related statistically to the 
individual stations in operation. Also discussed are the following 
activities: inspection and repair, methods of controlling the chemis- 
try of secondary water, and performance of the different tube 
materials, i.e., type 304 stainless steel, Inconel 600, Monel 400 and 
Incoloy 800. Since most failures are caused by corrosion in regions 
of poor flow, and often are associated with condenser leaks, the 
importance of improving the integrity of condensers is stressed. 


19051 Experimental investigation of propagation of pulse distur- 
bances in steam-and-water annular dispersed flows. Alekseev, V.I.; 


Ivandaev, A.I.; Nigmatulin, B.I. (Moscow State Univ, USSR). Te- 
ploenergetika (Moscow); No. 4, 42-47(Apr 1978). (In Russian). 
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Results of a systematic experimental investigation of the ve- 
locity of propagation and attenuation of weak pulse disturbances in 
water-and-steam annular dispersed flows are presented. It is found 
that the velocity of propagation of a weak pulse disturbance in a 
water-and-steam flow is lower than the velocity of sound in saturat- 
ed steam but higher than either the thermodynamically equivalent 
velocity of sound in a vapor and liquid mixture or the equivalent 
velocity of sound in an identical gas and liquid mixture (where 
effects of mutual phase transformations are absent). Impulse distur- 
bances in steam-and-water flows attenuate strongly. 14 refs. 


19052 Hydraulic stud-tensioning machines in reactor technology. 
Lachner, H. (Kloeckner-Becorit G.m.b.H., Castrop-Rauxel (Ger- 
many, F.R.)). Kerntechnik; 20: No. 3, 135-142(Mar 1978). (In 
German). 

Hydraulic multiple stud tensioner (MST) for the simultaneous 
prestressing of all the stud bolts is make it possible to achieve highly 
accurate prestress levels in the highly stressed bolts holding down 
the top head of reactor pressure vessels. These machines can remove 
and replace the nuts and studs, and can rotate these components 
upwards and downwards, during the operation of opening and 
closing the reactor pressure vessel. In order to reduce the radiation 
exposure of the service personnel, and also to reduce the time 
required for this work which may lie in the critical path of the 
refuelling time schedule, it is desirable to achieve complete mechani- 
sation of these machines, including remote control and remote 
monitoring. The devices and components required for this purpose 
are without precedent in machine construction with respect to their 
functions and to the load range involved. The reported operating 
experience therefore also covers some points of general interest 
while the data on maintenance reflect the known status of the 
technology. 


19053 Turbo-generators for large nuclear power stations. Jaeger, 
K. BBC-Nachr.; 60: No. 1, 3-10(1978). (In German). 

BBC build turbo-generators with full liquid cooling for large 
nuclear power stations. The stator and rotor are cooled with water 
and the laminated core with oil. The rotor and stator space which 
are separated by an air-gap cylinder, contain nitrogen. The author 
describes the cooling principle and construction features. 


19054 Inservice testing of pumps and valves in nuclear power 
plants. Knoke, J.R. (Southern California Edison, Rosemead, CA). 
Trans. Am. Nucl. Soc.; 30: 628-629(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


19055 Use of pulsed-neutron sources for flow measuremnts in 
reactor research. Kehler, P. (Argonne National Lab., IL). Trans. Am. 
Nucl. Soc.; 30: 141-142(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


19056 Operator-independent reactor power monitor. Dowdy, 
E.J.; Robba, A.A.; Hastings, R.D. (Los Alamos Scientific Lab., 
NM). Trans. Am. Nucl. Soc.; 30: 349-350(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


19057 Device for measuring neutron-flux distribution density. 


Rozenbljum, N.D.; Mitelman, M.G.; Kononovich, A.A.; Kirsanov, 
V.S.; Zagadkin, V.A. British Patent 1,495,175/A/. 14 Dec 1977. 8p. 

An arrangement is described for measuring the distribution of 
neutron flux density over the height of a nuclear reactor core and 
which may be used for monitoring energy release or for detecting 
deviations of neutron flux from an optimal level so that subsequent 
balance can be achieved. It avoids mutual interference of detectors. 
Full constructional details are given. 


19058 Pulsed eddy current testing apparatus for use on smooth 
and ribbed tubing. Sather, A. (Argonne National Lab., IL). Mater. 
Eval.; 35: No. 12, 55-59(Dec 1977). 

The use of outside diameter ribs on nuclear reactor tubing 
presents severe problems to nondestructive testing of this tubing. A 
pulsed eddy current apparatus for inspecting the integrity of smooth 
and ribbed tubing has been developed at Argonne National Labora- 
tory. Test results for this apparatus and analysis and a circuit block 
diagram are presented. In addition, theory of operation and trans- 
ducer features and orientation are discussed. To date, this apparatus 
has provided the best solution to the ribbed tubing problem because 
of its capability to time-sample data. 


19059 Test system carrier for the ultrasonic testing of the area of 
connecting nozzles in the case of pressure vessels, in particular reactor 
pressure vessels from nuclear power plants. Gugel, G. (to Kraftwerk 
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Union A.G., Muelheim an der Ruhr (Germany, F.R.)). 
German(FRG) Patent 2,557,992/B/. 3 Nov 1977. 14p. (In German). 

In the invention at hand a system carrier for the ultrasonic 
testing of a reactor pressure vessel is described which enables a test 
for nozzle welds, pipe fitting welds and nozzle edges to be conduct- 
ed with a single telescope arm. 


19060 Application of acoustic emission analysis during loading of 

a pressure vessel by pulsating internal pressure. Bretfeld, H. (Krupp 
(Friedr.) G.m.b.H., Essen (Germany, F.R.). Forschungsinstitut); 
Noelker, A.; Crostack, H.A. Materialpruefung; 19: No. 11, 467- 
470(Nov 1977). (In German). 

From Lecture meeting on non-destructive materials testing. 
Presentation, processing and critical evaluation of test results; 
Bremen, Germany, F.R. (16 - 18 May 1977). 

Analysis of acoustic emission (frequency, pulse area) on ten- 
sile and notch bending specimens made of the pressure vessel steel; 
considerations on probe arrangement and test locations on the vessel; 
location of defects during testing the vessel under pulsating internal 
pressure. 


19061 Inelastic analysis with a generalized plane strain model. 
Setoguchi, K.; Igari, T. (Mitsubishi Heavy Industries Ltd., Nagasaki 
(Japan). Nagasaki Technical Inst.). Mitsubishi Juko Giho; 14: No. 6, 
914-921(Nov 1977). (In Japanese). 

A recent trend in design of nuclear power components and 
other high-temperature components is ‘design by analysis”; and the 
need for inelastic analysis is rising. Inelastic analysis, however, 
usually requires much manpower and computer time. A simplified 
model then often enables the efficient analysis; e.g. a generalized 

lane strain model. A method of elastic-plastic-creep analysis by 
inite element method is presented. Since constitutive equations are 
important in inelastic analysis, these are briefly reviewed. As an 
example, the results of elastic-creep analysis on a boiler furnace wall 
tube are given. 


19062 Shielding elements for nuclear reactors. Stahlschmidt, H.; 
Aisch, D.; Kuester, H. (to Siemens A.G., Berlin (Germany, F.R.); 
Siemens A.G., Muenchen (Germany, F.R.)). German(FRG) Patent 
1,933,750/C/. 22 Sep 1977. 4p. (In German). 

It is suggested to construct shielding elements which are used 
to fill out openings and holes in nuclear reactor plants in such 
manner that the forming cladding remains stable during tranport and 
assembly, but gives way to an accident-caused excess pressure and 
releases the sand-like fill so that plant components do not get 
damaged 


19063 New test device for thermal stress ratchetting (three-bar 
specimen) and some results. Uga, T. (Japan Atomic Energy Research 
Inst., Tokai, Ibaraki. Tokai Research Establishment). Nippon Kikai 
Gakkai Rombunshu; 43: No. 372, 2879-2884(Aug 1977). (In Japa- 
nese). 

When structural members such as those of nuclear reactors 
and boilers are subjected to steady internal pressure and thermal 
stress, the stress due to the steady internal pressure becomes steady 
membrane stress, but the thermal stress becomes the bending stress 
obstructing the uniformity. When the thermal stress acts repeatedly 
owing to the variation of thermal load, the deformation in the 
direction of acting steady membrane stress progresses every repeti- 
tion of the thermal stress, which is different from thermal fatigue. 
The model of thermal stress ratcheting is explained on the element of 
a pressurized heating tube. In case of using cylindrical test pieces, 
the range of selecting the test conditions is limited. The three-bar 
specimen for thermal stress ratcheting test was devised, by which 
steady temperature difference cycle can be secured easily, and 
testing load can be selected freely. The good result was obtained in 
the test with this specimen of stainless steel. The shape of the 
specimen, the relation between the three-bar specimen and cylindri- 
cal structure, the —e characteristics of the three-bar specimen, 
the testing method and the test results are described. The elastoplas- 
tic analysis of thermal stress ratcheting is time-consuming and expen- 
sive, therefore the experimental method shown in this paper seems to 
be appropriate. 


19064 Quality assurance in plant engineering. Piping for nuclear 
power generating plant. Ohsumi, M. (Tokyo Shibaura Electric Co. 
Ltd., Kawasaki, Kanagawa (Japan)). Haikan Gijutsu; 19: No. 9, 152- 
158(Aug 1977). (In Japanese). 

Quality assurance is defined as the intentional and systematic 
activity carried out to obtain such reliability that the functions of 
nuclear power generating plants are demonstrated during the plant 
operation, and the section in charge has the role to organize, adjust 
and communicate so that the related sections can work smoothly. 
There are many documents concerning the quality assurance, such as 
quality assurance basic program, quality assurance manual, quality 
control plan and its manual and many specifications, etc. The con- 
tent of the quality assurance is different for every step of plant 
planning such as at inquiry and order receiving, and prior to manu- 
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facturing, for example, inspection specification being decided for the 
material and the welded parts of classified pipings at the step of 
order receiving. Document management, engineering schedule and 
the custody of quality records are also quality assurance activities. 
Design management is controlled step by step; plant planning includ- 
ing safety analysis, overall layout plan, conceptual design of build- 
ings, aseismatic design guide, heat balance and so on, system design 
mainly with system description, piping design including piping speci- 
fication, standard dimensions of edge preparation, piping and valve 
lists, inspection manual, etc., detailed design, standardization of 
piping and design review, etc. are explained. The management of the 
intermediate between soft and hard parts consists of the quality 
check for material manufacturers and shipment inspection, etc. 


19065 Steam generator built into the pressure vessel of a nuclear 
power plant. Jabsen, F.S.; Schluderberg, D.C.; Paulson, A.E. (to 
Babcock and Wilcox Co., New York (USA)). German(FRG) Patent 
2,234,573/B/. 30 Jun 1977. 5p. (In German). 

The elements of this steam generator should be easily accessi- 
ble, easily installed and removed, should constitute a low resistance 
to primary coolant flow and should require little space due to 
reduced inlet, outlet and dead spaces. The following construction 
leads to this result: The steam generator is divided by splitting a 
large unit into 9 or 10 groups, for example, of 9 x 9 straight tubes 
between 2 square tube floors for the secondary coolant, i.e. for the 
working medium of a steam turbine. The large number of these 
elements, 45 to 50 here, are built into the annular space between the 
pressure vessel outside diameter and a cylindrical space above the 
core, with core diameter. The pipes of all elements are of the same 
length, but the tube plates are arranged in different order at 3 
different levels, which avoids the formation of a nearly closed 
surface of tube plates and produces low resistance for the primary 
coolant flowing through the elements paallel to the tubes. (Inlet) 
distributors and (outlet) headers which are formed by walls welded 
to the tube plates are united in groups of 5 distributers and headers 
each. These finally open into a main steam pipe and steam return 
pipe. The primary coolant, pumped by a pump, flows through all the 
parallel elements in counterflow to the medium to be evaporated 
from the top downwards, is diverted by the hemispherical floor of 
the pressure vessel to the middle and upwards, in passing takes the 
core heat upwards and gives it up and reaches the suction side of the 
pump. If there is sufficient natural circulation one can dispense with 
this pump (and with the main coolant pump). 


19066 Gas separation system. Siegler, M.; Wong, T.L. (to Gen- 
eral Electric Co., Schenectady, N.Y. (USA)). German(FRG) Patent 
2,655,936/A/. 23 Jun 1977. 45p. (In German). 

The efficiency of concentration of a ‘predetermined’ gas to be 
filtered is to be increased by a chromatographic separating stage, so 
that the prescribed degree of purity for emission of the remaining gas 
to the atmosphere can be achieved in a few stages. This is achieved 
in the separating stage by having an absorption bed which is not 
loaded to saturation and to the break-through of the gas, but only to 
half this level. The system is suitable for varied applications, particu- 
larly for the removal of radioactive inert gases. In principle, the 
plant consists of a separating column in a pressure vessel with inlet 
and outlet and with a previous suction pump each. The column 
contains a selective substance for absorption for the predetermined 
gas to be filtered in a bed, e.g. activated charcoal. The column made 
in the form of a hollow cylinder has a heat exchanging medium, such 
as water, flowing round it inside and outside a large vessel. During 
heat exchange the bed and the gas flowing through it are brought to 
suitable temperatures for absorption and resorption. Pressure and 
temperature in the pressure vessel are kept at several percentage 
levels so that the predetermined gas and part of other gases are 
absorbed in the upstream half of the bed, so that in the next stage the 
co-absorbed gas is sucked out and the predetermined gas is trans- 
ported from the front half of the bed into the downstream half, and 
so that in further steps the gas is sucked out and the bed is 
regenerated by means of flushing gas. In practice several separating 
columns are combined with stores, pumps, and many remotely 
controlled valves. 


19067 Filter which can be built into a space as transverse sealing 
wall and which can be filled with pouring contact material, e.g. 
activated charcoal, for cleaning of radioactive air or gases, in particu- 
lar for nuclear power plant. Neumann, G.M. (to Delbag-Luftfilter 
G.m.b.H., Berlin (Germany, F.R.)). German(FRG) Patent 
2,429,604/B/. 16 Jun 1977. 19p. (In German). 

The patent describes a filter unit from which filters of any size 
can be built up in a modular system. Such a filter element can be 
rationally manufactured in large numbers and can be easily assem- 
bled at site into large filters. In the square element, two verical 
surface opposite one another with filters of 1 x 1m length of edge, 
form an inlet and an outlet for the medium to be filtered. Their 
spacing of 350, 450 or 600mm, as required, is produced by sidesheets 
of precious metal of suitable width. This dimension determines the 
dwell time of the medium in the filter chamber. Funnel-shaped 
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connections on the roof and floor sheets closing the filter housing 
serve for filling and emptying the granular contact material. This 
consists of activated charcoal. A large filter consisting of numerous 
elements is built into a space as a sealing transverse wall. In this, 
verical columns of 2 or more elements are placed close together or 
they are protected by concrete columns in between, for example 
against seismic shocks. In front and behind the filter elements 
forming a transverse wall in a space, a filter wall with paricle filters 
isinstalled between the concrete sidewalls of the room. The main 
filter can be by-passed by a by-pass lineoutside the room. This line, 
which can be shut off, contains removable test cartridges with the 
same contact material and layer thickness as the filter itself. With 
this, the degree of the saturation of the filter can be measured for 
comparision. Vertical water pipes are fitted in front of and behind a 
filter at certain spacing. From these, extinguishing water can be 
sparyed on any contact material which may have caught fire. 


19068 Inner wall of a pressure vessel. Pfeffer, J. (to Krupp 
(Friedr.) G.m.b.H., Essen (Germany, F.R.)). German(FRG) Patent 
2,554,542/A/. 8 Jun 1977. 9p. (In German). 

The suggestion refers to the improvement of the anchorage of 
the internal liner of a pressure vessel for a water-cooled nuclear 
reactor. The metallic internal liner is connected with the ferro- 
concrete manteling by anchorage elements. In most cases there is an 
additional insulation layer between them, in which the pipe-like 
coolant ducts are embedded. According to the proposal, anchors 
mounted directly at the internal liner serve for mounting. They have 
perforations for putting the coolant ducts through. Several sorts of 
these anchors are described. 


19069 Process for inserting and replacing particle filter elements 
in nuclear power plant and mounting frames for carrying out the 
process. Neumann, G.; Karelin, J. (to Delbag-Luftfilter G.m.b.H., 
Berlin (Germany, F.R.)). German(FRG) Patent 2,545,309/A/. 2 Jun 
1977. 37p. (In German). 

During the replacement process, it is important to keep the 
contaminated air side and the pure air side separate and not to 
contaminate the new protective bag with the protective bag being 
replaced. A new mounting frame was developed, and the process is 
described in detail. 


19070 Process for producing curved surface of membrane rings 
for large containers, particulary for prestressed concrete pressure 
vessels of nuclear reactors. Kumpf, H. (to Kraftwerk Union A.G., 
Muelheim an der Ruhr (Germany, F.R.)). German(FRG) Patent 
2,359,810/C/. 2 Jun 1977. Sp. (In German). 

Membrane rings for large pressure vessels, particularly for 
prestressed-concrete pressure vessels, often have curved surfaces. 
The invention describes a process of producing these at site, which is 
particularly advantageous as the forming and installation of the 
vessel component coincide. According to the invention, the original- 
ly flat membrane ring is set in a predetermined position, is then 
pressed in sections by a forming tool (with a preformed support ring 
as Opposite tool), and shaped. After this, the shaped parts are welded 
to the ring-shaped wall parts of the large vessel. The manufacture of 
single and double membrane rings arrangements is described. 


19071 Tests of torispherical pressure vessel heads convex to 
pressure. Washington, C.E. (General Atomic Co., San Diego, CA); 
Clifton, R.J.; Costerus, B.W. Weld. Res. Counc. Bull.; No. 227, 1- 
9(Jun 1977). 

Eighteen pressure vessel heads having nine different geome- 
tries and made from two different steels were subjected to monotoni- 
cally increasing external pressure until collapse occurred. Deflection 
of the crown and strains in the most highly strained regions of the 
concave side of the heads were recorded as functions of pressure. 
All heads underwent permanent deformations. Four modes of failure 
were observed: symmetrical buckling of the crown, asymmetrical 
buckling in the knuckle and transition region, asymmetrical buckling 
of the cylindrical wall, and progressive deformation without buck- 
ling. 


19072 Core envelope for nuclear reactors. Berringer, R.T. (to 


Westinghouse Electric Corp., Pittsburgh, Pa. (USA)). 
German(FRG) Patent 2,647,477/A/. 26 May 1977. 3lp. (In 
German). 

The proposal concerns the arrangement and shaping of shap- 
ing plates, which are fixed to the surrounding vessel of the inner 
core and penetrate to the core from there. They are arranged so that 
sufficient coolant flow is produced in the space between the core 
and its envelope, and that there is equal axial drop of pressure in a 
coolant pressure falling pipe. 12 drawings explain the proposal. 


19073 Core shroud for nuclear reactors. Cooper, F.W. Jr.; Sil- 
verblatt, B.L.; Knight, C.B.; Berringer, R.T. (to Westinghouse Elec- 
tric Corp., Pittsburgh, Pa. (USA)). German(FRG) Patent 2,647,478/ 
A/. 26 May 1977. 21p. (In German). 
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The proposal concerns the design of the core shroud for a 
liquid-cooled reactor with fuel assemblies - formed by fuel rods - 
kept in position by spacer grids and supported by a support plate. All 
this is radially enclosed by the core shroud. In order to reduce 
stresses on the fastenings and damage due to thermal stresses, it is 
proposed to arrange the core baffle plates close to the outer circum- 
ference of the core, in alignment one above the other and with 
interlocking joints, in such a way that coolant flow there will be 
made almost impossible. A detailed presentation explains the propos- 
al (but because of incomplete illustrations and poor translation it is 
not easy to understand). 


19074 Nuclear reactor with metallic pressure vessel. (to Siem rag) 
kamp Giesserei K.G., Krefeld (Germany, F.R.)). German( 
Patent 1,941,229/C/. 21 Apr 1977. 4p. (In German). 

The invention pertains to the design of the structural mem- 
bers of a nuclear reactor with a pressure vessel consisting of prefab- 
ricated cast-iron elements. As an improvement on the main patent 
1639394, the present patent proposes to fabricate the bottom raft, the 
closure and, if necessary, also the cylinder parts from modular block 
elements. These may advantageously be constructed as hollow 
blocks whose hollow spaces can be filled with a shielding material. 
Blocks of this kind facilitate production, transport, and handling 
considerably. 


19075 Door for reactor locks etc. Zimmermann, W. (to Deut- 
sche Babcock und Wilcox A.G., Oberhausen (Germany, F.R.)). 
German(FRG) Patent 2,543,744/A/. 14 Apr 1977. 9p. (In German). 

The proposal concerns a preferably rectangular door which is 
to be used for locks in nuclear reaktors, whose coreful sealing must 
be guaranteed. According to the invention, this door has an elbow 
lever mechanism which works centrally on the door and whose 
other end is joined to a fixed point; hydraulic drive is advantageous. 
Two drawings explain the proposal. 


19076 Filter equipment for radioactive impurities with equipment 
for ingress of filter material. O’Nan, A. Jr.; Goldsmith, J.M. (to 
American Air Filter Co., Inc., Louisville, Ky.). German(FRG) 
Patent 2,639,054/A/. 7 Apr 1977. 15p. (In German). 

The proposal concerns the improvement of filter equipment 
for nuclear power stations, which is to separate radioactive impuri- 
ties from a flow of air. Above all, the replacement of the steel vessel 
filled with charcoal, which represents the filter bed, is concerned. A 
new form of loading arrangement for the absorbing material (char- 
coal) is described, which works pneumatically. 


19077 Protective equipments for a test facility for pressure vessel 
walls of nuclear reactors. Seifert, W. (to Maschinenfabrik Augsburg- 
Nuernberg (M.A.N.) A.G., Nuernberg (Germany, F.R.)). 
German(FRG) Patent 2,542,029/A/. 24 Mar 1977. 9p. (In German). 

The protective equipment for test apparatus described here 
has been developed for the specific difficulties of a nuclear reactor. 
It is characterised by the fact that the sensor heid by an elastic 
support at a variable distance from the centripetally arranged dis- 
tance switch is made deflectable by an elastic joint which cannot 
rotate and a Kardan joint. An example of design explains the 
construction. 


19078 Reactor pressure vessel. Dorner, H. (to Siemens A.G., 
Berlin (Germany, F.R.); Siemens A.G., Muenchen (Germany, 
F.R.)). German(FRG) Patent 2,164,127/C/. 3 Mar 1977. 4p. (In 
German). 

The invention concerns the layout of a reactor pressure 
vessel, where a pressure-loaded steel vessel is pressed by a surround- 
ing concrete cylinder in the axial direction so as to be pressure- 
resistant. The vessel described is itself pressure-resistant in the radial 
direction, i.e. the individual boiler rings are resistant to tension, it has 
a closure head domed to the inside and a flat floor. While the 
pressing takes place over the domed closure head, all important 
coolant pipes are taken through the floor of the steel vessel (protec- 
tion against bursting). 


19079 Nuclear reactor arrangement. Dorner, H.; Scholz, M.; 
Jungmann, A. (to Siemens A.G., Berlin (Germany, F.R.); Siemens 
A.G., Muenchen (Germany, F.R.)). German(FRG) Patent 
2,164,128/C/. 3 Mar 1977. 4p. (In German). 

The invention describes an arrangement and configuration of 
a steel ring, which sits above the closure head of a reactor pressure 
vessel of a liquid-cooled nuclear reactor. The reactor pressure vessel 
is surrounded by a biological shield open above, whose upper edge 
carries arms which are movable in steel carriers, which grip the steel 
ring and are self-locking. 


19080 Experience of operation of saturated steam turbines in 
NPP. Troyanovskii, B.M.; Kosyak, Yu.F.; Virchenko, M.A.; 
Pankov, II; Sukharev, F.M.; Kelin, G.E. (Moskovskij Ehnergeti- 
cheskij Inst. (USSR)). Teploenergetika (Moscow); No. 2, 14-22(Feb 
1977). (In Russian). 


ERA VOL. 4, NO. 8 


A detailed analysis is made of failures with respect to separate 
elements of turbines and saturated steam turbine installations. Fail- 
ures are examined of turbines manufactured by foreign firms and of 
KhTGZ turbines. It has been established that the rate of failures in 
the equipment of NPP is not higher than in the equipment of thermal 
power plants. The serial KhTGZ K-500-65/3000 turbines have 
proved to be highly reliable. The possibility has been elucidated of a 
correct choice of materials for separate elements of plants running 
on humid steam. 


19081 Storage of off-peak thermal energy in oil. Cahn, R.P.; 
Nicholson, E.W. (Exxon Research and Engineering Co., Linden, 
NJ). Energy Dev. (N. Y.); No. 3, 86-91(1977). 

The excess thermal energy from a constantly operating nucle- 
ar reactor and boiler is stored in oil during off-peak periods and 
recalled during high demand periods. Atmospheric pressure tankage 
can be used. Storage is accomplished during off-peak hours by 
reheating cool oil with various levels of extraction steam as well as 
high pressure steam, reducing turbine output. During high demand, 
use of any steam for BFW preheating--and steam reheating if de- 
sired--is discontinued, and the heating functions are taken over by 
the stored hot oil. The turbine output can be increased approximate- 
ly 25% over normal levels as a result of the added availability of 
steam at various pressure levels. State-of-the-art technology is appli- 
cable to all phases of this system. Economics based on extensive 
studies of alternate energy storage schemes indicate that this system 
is comparable to pumped hydro and compressed air without the site 
restrictions which control the location of these alternates. 8 refs. 


19082 Nuclear reactor monitoring system. Drummond, C.N_; 
Bybee, R.T.; Mason, F.L.; Worsham, H.J. (to Babcock and Wilcox 
Co., New York (USA)). German(FRG) Patent 2,127,989/B/. 1 Jul 
1976. 6p. (In German). 

The invention pertains to an improved monitoring system for 
the neutron flux in a nuclear reactor. It is proposed to combine 
neutron flux detectors, a thermoelement, and a background radiation 
detector in one measuring unit. The spatial arrangement of these 
elements is fixed with great exactness; they are enclosed by an elastic 
cover and are brought into position in the reactor with the aid of a 
bent tube. The arrangement has a low failure rate and is easy to 
maintain. 


19083 Pressure-tight cable duct. Doose, R. (to Gesellschaft fuer 
Kernenergieverwertung in Schiffbau und Schiffahrt m.b.H., Ham- 
burg (Germany, F.R.)). German(FRG) Patent 2,440,457/A/. 11 Mar 
1976. 9p. (In German). 

Pressure-tight cable penetrations on reactor pressure vessels, 
being at the same time tight with respect to radiation, may be 
obtained by mounting on the borehole, penetrating the reactor wall, 
a flange element with gasket, through which the cables are guided. 
The critical position is sealed pressure- and radiation-tight by means 
of flaky graphite. From the outside the necessary pressure is applied 
to the flaky graphite in adjustable manner with the aid of a pressure 
piece, being displaceable in direction of the borehole in the reactor 
wall by means of a threaded element. 


19084 Gripper-rotating device in a fuel exchanger. Imada, T. (to 
Tokyo Shibaura Electric Co. Ltd., Kawasaki, Kanagawa (Japan)). 
Japanese Patent 1977-102,993/A/. 25 Feb 1976. 4p. (In Japanese). 

A method to eliminate oscillation of a telescopic mast due to 
the shock during the rotating operation and to eliminate the necessi- 
ty of the balance adjusting work for the telescopic mast is described. 
In a device supported on a fuel exchanger body and adapted to 
rotate a telescopic mast having a one pivot, a drive transmission 
mechanism is provided on the side to which said fuel exchanger 
body is secured, and a coupling member, which transmits only 
rotation and freely pivots said telescopic mast, is arranged between 
said drive transmission mechanism and said telescopic mast while 
adjusting to said pivot. 


19085 Pressurizer relief tank for steam power plants. Juergens, 
W.; Nageler, J. (to Siemens A.G., Berlin (Germany, F.R.); Siemens 
A.G., Muenchen (Germany, F.R.)). German(FRG) Patent 
2,305,717/B/. 19 Feb 1976. 4p. (In German). 

The invention pertains to an improvement in the steam distri- 
bution system of a pressurizer relief tank in a nuclear power plant, 
especially with regard to reducing the dimensions of the closed 
container. To this end, the closed pipeline in the pressurizer relief 
tank is equipped with barriers which distribute the steam over the 
container cross section and let it flow upwards and condensate in the 
water space. 


19086 Apparatus for inspecting a irradiated nuclear fuel rod. 
Saura, H.; Yonemura, E. (to Tokyo Shibaura Electric Co. Ltd., 
Kawasaki, Kanagawa (Japan)). Japanese Patent 1977-81,498/A/. 26 
Dec 1975. 5p. (In Japanese). 

A method to increase safety and inspection efficiency by 
Operating irradiated fuel rods, which are accommodated in a water- 
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filled pool after being taken out from the reactor is discussed. When 
making inspection of irradiated fuel rods, particularly the cladding 
tube thereof, a fuel box which stores irradiated fuel rods in a water 
pool is secured to a securement mechanism with slime removal 
apparatus and inspection apparatus on either side capable of being 
vertically moved, and it is then stopped at a water depth of about 2 
meters. When the lid of the box is opened, irradiated fuel rods are 
taken out with gripping means and then secured together with the 
gripping means to an operation base provided on the outside of the 
m4 Thereafter, the box is lowered by operating pedals on the 
operation base to completely pull out the irradiated fuel rods from 
the box, and the irradiated fuel rods are then horizontally moved and 
then held in a suspended state. Next a slime removal apparatus in 
raised by operating pedals and an inspection element assembly are 
progressively raised for inspection of the state of the cladding tube 
of each fuel rod after removal of slime therefrom. 


19087 Equipment for testing and repair of inaccessible surfaces. 
Figlhuber, D.; Gugel, G. (to Kraftwerk Union A.G., Muelheim an 
der Ruhr (Germany, F.R.)). German(FRG) Patent 2,418,001/A/. 23 
Oct 1975. 7p. (In German). 

The remotely operated test equipment provided for reactor 
pressure vessels, e.g. ultrasonic probe heads and/or rapair equipment 
are mounted on a movable 4 wheeled equipment carrier which, 
according to the work to be carried out, is coupled to one or more 
similar vehicles provided with other equipment. Such a vehicle or 
train moves with its own motor drive analogous to the train of a cog 
railway or a rack and pinion drive, which also acts as a rail for 
sideways guidance. Such a rack and pinion rail can be made rigid 
and can be oan for repeated use with the same object or can be 
moved. A flexible geared belt is advantageous for use on various, 
mostly curved surfaces, as is well known from drive technology. 
This geared belt is moved in a short time over the object of the test 
in each case, and is tensioned and anchored at the ends by means of 
weights or springs. After setting the equipment carrier or carriers on 
the rack and pinion rail and coupling them via control cables to the 
operating desk, the equipment is adjusted, with simultaneous remote 
observation, in the required test positions. 


19088 Cooling process and device for liquid or vaporized fluids. 
(to Usines Chausson, 92 - Asnieres (France)). French Patent 
2,319,098/A/. 21 Jul 1975. 10p. (In French). 

The process described in the invention concerns the conden- 
sation of steam from the low pressure stages of the turbines driving 
the electricity generators in thermal or nuclear power stations. It 
enables much smaller cooling units to be built than the cooling 
towers used so far. In this process the atmospheric air is charged 
with only a small amount of extra steam. Also, when the air 
temperature is low, the outside air is no longer overloaded with 
steam, thereby making it possible to avoid creating harmful micro- 
climates and also saving appreciable amounts of water. An exchang- 
er forms one circuit for the fluid to be cooled, separated by a 
partiyion from a second circuit swept by atmospheric air. Eah one of 
the two circuits is composed of tubes with a hydraulic diameter not 
exceeding 4 mm. In the second circuit on the air swept side a 
quantity of water is brought in amounting to between 0 and 50g/kg 
of dry air crossing it. 


FUEL ELEMENTS 


19089 (FEI—759) Numerical solution of problem about metal 
fuel element swelling. Bogush, V.B.; Vakhromeeva, V.V. (Gosudarst- 
vennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Ob- 
ninsk. Fiziko-Ehnergeticheskij Inst.). 1977. 12p. (In Russian). Dep. 
NTIS (US Sales Only), PC A02/MF AO1. 

The problem on fuel element stressed - strained state with 
metal fuel is solved by the trial run method. It is shown, a model 
problem taken as an example with perment coefficients, binding 
stresses and strains, that the applied difference equations scheme is 
stable. A regularization parameter is introduced to fulfil the condi- 
tion ensuring the unique and limiting character of the numerical 
solution. The calculation results show that the creation of an axial 
cavity in fuel elements with metal fuel may be an efficient way to 
increase fuel element performance. 


19090 (GKSS—78/E/17) Burnout experiments in freon 12 using 
different types of orifices to simulate the core grids. Comparison 
between measured and predicted burnout values. Ladeira, L.; Kat- 
saounis, A.; Orlowski, R.; Fulfs, H.; Hofmann, K. (Gesellschaft fuer 
Kernenergieverwertung in Schiffbau und Schiffahrt m.b.H., Geesth- 
acht-Tesperhude (Germany, F.R.). Inst. fuer Anlagentechnik). 1978. 
23p. Dep. NTIS (US Sales Only), PC A03/MF AOl. 

This paper will report on burnout experiments carried out in 
freon 12 mainly at steady state and further at mass flow or power 
transient conditions with annular test sections axially uniformly 
heating either the inside or both the inside and outside rod. The runs 
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are performed without orifice and using three different types of 
orifices simulating the reactor spacer grid. An important influence of 
the flow restriction on burnout position and value is measured. 
Furthermore, the comparison between the burnout correlations W2, 
W3, B and W2 and GE and experimental results from the literature 
using simple test section geometries in water and freon 12 demon- 
strate, that the accuracy is more or less comparable for both fluids. 


19091 (KFK—2500, pp 270-305) Mechanical behavior of Zirca- 
loy-4 cladding material. Bocek, M.; Petersen, C.; Schneider, H.; 
Schweiger, W.; Seith, B.; Dindorf, K. (Kernforschungszentrum 
Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer Material- und Fest- 
koerperforschung). Dec 1977. (In German). 

In Eleventh semiannual report/first half of 1977. 

The following problems are dealt with: 1) The influence of 
ZrO: surface layers on the stress behaviour of Zry-4 flat tensile test 
speciments. 2) Creep tests under constant load on Zry-4 flat tensile 
test specimens. 3) Stress-strain tests under constant laod on Zry-4 flat 
tensile test specimens in vacuo. 4) Anlaysis of burst tests on Zry-4 
cladding tubes. 5) Calculation of creep tests using the epsilon ap- 
proximately sigmasup(n) ansatz. 


19092 Grid lattice with sliding strap. Jabsen, F.S. (to Babcock 
and Wilcox Co.). US Patent 4,125,435. 14 Nov 1978. Filed date 25 
Feb 1977. 8p. 

Means are provided for inserting tubular members into a grid 
structure without mutual contact between the tubular members in 
nuclear reactors. After the tubular members are inserted, a movable 
strap is slid into position, thereby engaging, locating, and supporting 
the tubular member in a fixed location. In this manner fuel assemblies 
may be inserted into a grid. 


19093 Nuclear reactor-fuel element. Froemel, G.; Suchy, P.; 
Ulrych, G. (to Kraftwerk Union Aktiengesellschaft). US Patent 
4,125,434. 14 Nov 1978. Priority date 21 Jan 1976, German, Federal 
Republic of (F.R. Germany). 6p. 

A fuel element with cylindrical fuel rods and a fuel element 
skeleton formed of a head and a foot member and cylindrical control 
rod-guide tubes connecting the members. It includes a plurality of 
mesh-forming spacing holder-grids for the fuel rods fastened to the 
guide tubes. The control rod-guide tubes are received in the mesh 
formed by the spacing holder-grids. Flow guide means in vicinity of 
at least one of the spacing holder-grids closing, from a flow-technol- 
ogy standpoint. The cross section of the respective mesh surrounds 
the guide tube. 


19094 Variation in the oxygen potential of a mixed-oxide fuel 
with simulated burnup. Woodley, R.E. (Westinghouse Hanford Co, 
Eng Dev Lab, Richland, Wash). J. Nucl. Mater.; 74: No. 2, 290-296(2 
Jun 1978). 

The oxygen potentials of solid solutions of UO2, PuO2, and 
the oxides of selected fission-product elements simulating stages in 
the burnup of a mixed-oxide fuel to 10 atom percent have been 
measured at temperatures from 900 to 1100°C. At a given tempera- 
ture and deviation from stoichiometry, the oxygen potential in- 
creases linearly with simulated burnup. 8 refs. 


19095 X-ray NDT systems to meet nuclear industry's standards. 
Cole, S. Control Instrum.; 10: No. 5, 37-39(May 1978). 

X-ray inspection techniques which meet the demanding re- 
quirements of nuclear fuel element production are described. The 
choice of the most suitable X-ray equipment and the use of radiogra- 
phy, fluoroscopy or a direct X-ray image projection through a 
network to obtain the required visual display is discussed. Typical 
installations using manual, semi-automatic or fully automatic inspec- 
tion techniques are considered. 


19096 Fuel rod for nuclear reactor. Junkrans, S.; Vesterlund, G. 
(to ASEA-ATOM AB, Vaesteraas (Sweden)). Swedish Patent 
7,501,252-6/B/. Apr 1978. 3p. (In Swedish). 

The design of a fuel rod is described in which an extra space 
for fission gases is left over the pellets. In the space a piece of copper 
oxide or nickel oxide is contained. The iodine in the fissicn gases will 
react with the copper or nickel, 2Cu+I, — 2Cul, which makes the 
reaction Zr + I: — Zrlz less important. At the same time the oxygen 
partial pressure will increase and the reaction Zr+O2 — ZrO, will 
be more probable. As the latter reaction is a passivation of the 
zirconium alloy it will prevent damage of the fuel cans. 


19097 Supports for uranium oxide pellets. Rode, J.A.; Hubert, 
P.W. (to United Nuclear Corp., Elmsford, N.Y. (USA)). 
German(FRG) Patent 1,949,989/B/. 10 Nov 1977. 4p. (In German). 

A metallic support is described for use in automatic pelleting 
of ceramic UO, fuel elements for the ‘out-growing’ and sintering 
process stage. Wave sheets of molybdenum are supported by insert- 
ed molybdenum spacers. The pellets are taken up in the lel 
waves. The distance between the sheets is somewhat greater t the 
pellet diameter. During sintering, the upper sheets, then empty, are 
used as thermal shield. 
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19098 Longitudinal nuclear fuel rod. Williams, A.E.; Linkison, 
W.S. (to UKAEA London Office). German(FRG) Patent 1,764,150/ 
C/. 13 Oct 1977. 4p. (In German). 

The invention deals with a longitudinal nuclear fuel rod with 
stainless steel cladding containing a fine vibration-compressed ce- 
ramic nuclear fuel powder. This is to avoid a new orientation of the 
fuel in the case of a strong temperature increase which could cause 
part of the fuel to melt. This is achieved according to the invention 
by a number of diameter reductions at distances to one another. 
Should the fuel now melt in the centre of the thick part, a downward 
movement through the sufficiently solid material in the centre of the 
tied section is thus avoided. 


19099 Method to sinter nuclear fuel pellets. Funke, P. (to Alpha 
Chemie und Metallurgie G.m.b.H. (ALKEM), Hanau (Germany, 
F.R.)). German(FRG) Patent 2,611,750/A/. 29 Sep 1977. 13p. (In 
German). 

One may sinter nuclear fuel pellets (oxides of uranium, pluto- 
nium, and thorium) in a reducing atmosphere according to the 
invention in two ovens, in which the oven temperatures as well as 
the composition of each of the gas atmospheres and their moisture 
content differ from one another. The stoichiometry is adjusted in the 
reaction oven under N2 atmosphere with addition of Hz or CO and 
after cooling the fuel pellets are sintered in the sinter oven at high 
temperatures in an argon atmosphere with He addition. The degree 
of reduction is controlled in an intermediate stage. 


19100 Measurement and analysis of burnup of nuclear fuel. Nat- 
sume, H.; Matsuura, S.; Naito, Y. (Japan Atomic Energy Research 
Inst., Tokai, Ibaraki. Tokai Research Establishment); Kurosawa, F.; 
Mori, R. Nippon Genshiryoku Gakkaishi; 19: No. 9, 592-600(Sep 
1977). (In Japanese). 

Recent advance in measurement techniques of irradiated reac- 
tor fuels was reviewed and the significance of the measured results 
was studied from the viewpoint of reliable management of nuclear 
fuel. This article deals with the present status of non-destructive 
measurement techniques of power distribution, burnup, Pu accumu- 
lation and change in fuel shape. Of power distribution and burnup, 
correlation between measured results and calculated ones is also 
discussed. In addition, the outline of isotope correlation technique is 
given due to the importance of application of it to safeguards 
purposes and reactor analysis. 


19101 Fuel element support structure. Bezold, H. (to Kraftwerk 
Union A.G., Muelheim an der Ruhr (Germany, F.R.)). 
German(FRG) Patent 2,605,594/A/. 18 Aug 1977. Ilp. (In 
German). 

The patent claim pertains to a fuel element support structure 
which can be used in LWR reactors to take up the fuel elements. It 
consists of upper and lower end plates, spacer grids, connecting bars 
and guide tubes and must be very stable. As the groups of elements 
may be made of highly different materials, their connection presents 
some difficulties. Axial displacement will be prevented by equippin 
the he age bars and guide tubes with welded-on sockets, With 
projections, of the same material. These sockets are supported on the 


other structural elements. Some variations of this fastening method 
are presented. 


19102 Equipment to measure the length and rectangularity of 
nuclear fuel pellets. Wilks, R.S. (to Westinghouse Electric Corp., 
Pittsburgh, Pa. (USA)). German(FRG) Patent 2,653,370/A/. 7 Fai 
1977. 25p. (In German). 

The UOsz fuel pellets used in nuclear reactors have a very 
narrow range of tolerance with regard to their dimensions. A 
measuring device is proposed which automatically measures the 
length and rectangularity of the pellets. 


19103 Nuclear fuel and/or fertile element suitable for non-de- 
structive burn-up determination. Muench, E. (to Kernforschungsan- 
lage Juelich G.m.b.H. (Germany, F.R.)). German(FRG) Patent 
1,809,525/C/. 16 Jun 1977. 2p. (In German). 

The well-known method of fixing activable isotopes or iso- 
tope mixtures in the form of wires on the surface of fuel elements 
and of determining the burn-up of the corresponding fuel elements 
by non-destructive means from the intensity of y radiation is im- 
proved by distributing isotopes or isotope mixtures in the form of 
wires, strips, or little plates inside the nuclear fuel. Cobalt, silver and 
zinc isotopes are described as being suitable for this. 


19104 Spacer for reactor fuel elements. Rohr, F. (to Siemens 
A.G., Berlin (Germany, F.R.); Siemens A.G., Muenchen (Germany, 
F.R.)). German(FRG) Patent 2,417,326/C/. 5 May 1977. 6p. (In 
German). 

An improved type of spacer is described which takes account 
of fuel rod swelling and prevents the centering connection between 
the fuel rod and the centering elements of the spacer grids from 
jamming during operation. According to the invention, the project- 
ing parts of the connecting piece will have rounded edges. These 
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projecting parts are designed as studs running in axial direction 
which are supported on the studs which would damage the fuel cans. 
The most suitable geometrical configurations are described. 


19105 Nuclear fuel rod. Ross, W.T.; Williamson, H.E. (to Gen- 
eral Electric Co., Schenectady, N.Y. (USA)). German(FRG) Patent 
2,420,600/B/. 21 Apr 1977. 6p. (In German). 

The invention deals with an improvement on the getter in a 
fuel rod of a nuclear reactor fuel element. These types of getters of 
zirconium or zirconium alloys inside the fuel rod cladding tend to 
form zirconium oxide coatings which reduce their effectiveness. The 
invention thus suggests to use a compound body acting as bimetal as 
getter which consists of a metal substrate and coating, where the 
substrate has a thermal expansion coefficient which is that much 
larger that the surface of the coating cracks time and again at 
operational temperature. According to the invention, the substrate 
may consist of nickel, a Ni alloy, a ferro-alloy, steel titanium, or 
— alloys. Zirconium or zirconium alloys are given as coating 
mate: 


19106 Equipment to take up the axial forces occurring on fuel 
elements in the operation of a nuclear reactor. Sankovich, M. (to 
Babcock - Brown Boveri Reaktor G.m.b.H., Mannheim (Germany, 
F.R.)). German(FRG) Patent 2,542,757/A/. 31 Mar 1977. 9p. (In 
German). 

A constructive solution for the spring support of fuel ele- 
ments between a lower and upper grid is given which prevents 
vibrations from the influence of axial forces due to thermal expan- 
sion and/or coolant flow with the least possible resistance to the 
coolant flow. As plate or screw springs usually allow certain vibra- 
tions or even encourage these, and to compensate for the flow 
resistance thus caused nominal increase of the total cooling power is 
necessary, i.e. the total efficiency of the plants is lowered; therefore a 
combined torsion and spring was constructed. These springs sur- 
round in an approximately horizontal plane the head of a fuel 
element containing the usual number of fuel rods. Each spring forms 
a U seen from above and surrounds the fuel element head on one 
side completely and about half the length of the two adjacent sides. 
The three sides of the spring are inbedded in the openings of the fuel 
element end pieces so as not to cause any nominal resistance for the 
coolant flow rising from the fuel elements. 


19107 Volatile binders for nuclear fuel materials. Gallivan, T.J. 
(to General Electric Co., Schenectady, N.Y. (USA)). German(FRG) 
Patent 2,640,102/A/. 24 Mar 1977. 23p. (In German). 

A method is described to form and sinter nuclear fuel parti- 
cles made of uranium dioxide (or other uranium compounds) to 
which a volatile binder (about 0.5 to 7 wt.%) is added for better 
processing. Ammonium bicarbonate, ammonium carbonate, and 
other ammonium compounds are mentioned as binders. The compo- 
nents are mixed, pressed, preheated, then further heated and sin- 
tered, and cooling takes place in a controlled atmosphere. 3 examples 
illustrate the method. 


19108 Fuel assembly arrangement for nuclear reactors. Baumann, 
W.; Moeller, R.; Casal, V.; Rust, K. (to Gesellschaft fuer Kernfors- 
chung m.b.H., Karlsruhe (Germany, F.R.)). German(FRG) Patent 
1,815,100/B/. 3 Mar 1977. 4p. (In German). 

Fuel elements for nuclear reactors are often combined into 
clusters in which 6 annular elements may always surround a single 
element. The patent now aims at improving the mutual support of 
the fuel elements at the periphery of the cluster. According to the 
invention, the elements at the periphery, which are only partly 
enclosed by annular elements, have a larger number of fins or a 
different angle of inclination, preferably a smaller one. 


19109 Equipment for non-destructive determination of burnup of 
nuclear reactor fuel elements. Hiller, S. (to Siemens A.G., Berlin 
(Germany, F.R.); Siemens A.G., Muenchen (Germany, F.R.)). 
German(FRG) Patent 2,016,206/B/. 10 Feb 1977. 5p. (In German). 

This arrangement makes a detailed measurement of the irra- 
diation loading especially of the 4 corner rods in a partly burnt-up 
fuel element possible, and enables one to measure its variation along 
the rod. Such exact measurements permit one to draw final conclu- 
sions on the burn-up of the whole element and determine the fuel 
element exchange programme, where less burnt-up elements are 
exchanged for more burnt-up elements after a certain operating time 
inside the reactor, in order to obtain optimum use of the fuel. A 
holding arrangement inside the radioactive decay pond belongs to 
the arrangement, and so does a collimator for taking out the radi- 
ation to be measured through the approx. 1.80 metre thick concrete 
shield and the actual measuring equipment outside the shield. The 
rectangular fuel element is set in the holding arrangement in the 
radioactive decay pond for measurement. The radiation taken out 
from there is adjusted by shutters in the collimator adjustable from 
outside. In order to avoid absorption of radiation, the distance from 
the fuel element to the collimator is bridged by a tube. The collima- 
tor opens into the actual measuring equipment, outside the shielding, 
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consisting of a spectrometer of high resolution (Ge Li Spectrom- 
eter). 


19110 Nut plate for nuclear reactor fuel assembly. Walton, L.A. 
(to Babcock and Wilcox Co., New York (USA)). German(FRG) 
Patent 2,631,182/A/. 3 Feb 1977. 19p. (In German). 

The proposal is concerned with the configuration and fasten- 
ing of nuts with the aid of which fuel rods are connected at their end 
pieces with the structure of the fuel assembly. A network is pro- 
posed made up of connecting pieces at the intersections of which 
openings are provided carrying closure heads for containing and 
holding the nuts. A tool for bolting the fixed nuts is described. 


19111 TRESON experiments: measurement of temperature pro- 
files in nuclear fuels by means of ultrasonic thermometers. Tasman, 
H.A.; Schmidt, H.E.; Richter, J.; Campana, M.; Fayl, G. (Commis- 
sion of the European Communities, Karlsruhe (Germany, F.R.). 
European Inst. for Transuranium Elements). High Temp. - High 
Pressures; 9: No. 4, 387-406(1977). 

Centerline temperatures in nuclear fuel may well exceed 
2000°C and cannot be measured by optical pyrometry. Refractory 
metal thermocouples exhibit a short life and decalibrate under the 
required operating conditions. It has been demonstrated that the 
temperature dependence of the velocity of sound in a thin refractory 
metal wire sensor can be used successfully to measure temperatures 
as high as 2500°C over several hundred hours, with an estimated 
error of 20 to 30°C. The ultrasonic thermometer measures the 
average temperature over the length of a sensing section, rather than 
the temperature at a point. A single sensor may comprise several 
consecutive sections, and can thus furnish the axial temperature 
profile. The device can withstand severe thermal shocks, and can be 
used for monitoring temperature transients. Two irradiation experi- 
ments are reported. Static and dynamic data from the second experi- 
ment have been evaluated in terms of the thermal impedance of the 
fuel-to-cladding gap. One thermometer from the second experiment 
could be recovered in good working condition after 378 h. 


19112 Technique for fuel element fastening. Tyutyunnikov, P.L.; 
Solov’ev, P.S. USSR Patent 516,105/A/. 30 May 1976. 3p. (In 
Russian). 

The invention relates to nuclear engineering and can be used 
for improving the design of the device for fixing the position of fuel 
elements, particularly on physical stands containing a large number 
of identical tubular elements. To increase the reliability of the 
fixation of the fuel elements upon withdrawal of one or several of 
them, the device is made in the shape of a length of a rod or a tube 
which has at least three grooves at one of its ends to accommodate 
the walls of the adjacent fuel elements. 


19113 Fuel assembly for nuclear reactor. Kusunoki, Z. (to 
Tokyo Shibaura Electric Co. Ltd., Kawasaki, Kanagawa (Japan)). 
Japanese Patent 1977-93,892/A/. 4 Feb 1976. 4p. (In Japanese). 
A method to provide a fuel assembly in which the creep 
deformation of the channel box is reduced to ensure stability of 
coolant passages on the inner and outer sides of the channel box by 
combining the channel box and spacers into an integral structure is 
described. Spacers are welded at intervals to the inner wall of the 
channel box in the axial direction thereof. Fuel rods penetrate the 
spacers and are secured at their opposite ends to upper and lower tie 
plates respectively fitted in upper and lower portions of the channel 
box. Thus, the creep deformation of the channel box, to the inside of 
which the spacers of the fuel assembly are reduced, with changes in 
the irradiation of high speed neutrons, pressure within the channel 
box and ratio between the coolant passages on the inner and outer 
sides of the channel box, is reduced. This reduction of the creep 
deformation allows stabilization of control rod movement. 


CONTROL SYSTEMS 
REFER ALSO TO CITATION(S) 19808 


19114 (CONF-781033—12) New reactor safety circuit for low- 
power-level operation. McDowell, W.P.; Keefe, D.J.; Rusch, G.K. 
(Argonne National Lab., IL (USA)). 1978. Contract W-31-109- 
ENG-38. 5p. Dep. NTIS, PC A02/MF AO1. 

From IEEE nuclear science symposium; Washington, DC, 
USA (18 Oct 1978). 

In the operation of nuclear reactors at low-power levels, one 
of the primary instrumentation problems is that the statistical fluctu- 
ations of reactor neutron population are accentuated by conventional 
log-count-rate and differentiating circuits and can cause frequent 
spurious scrams unless long time constants are incorporated in the 
circuit. Excessive time constants may introduce undesirable delay in 
the circuit response to legitimate scram signals. The paper develops 
the concept of a count doubling-time monitor which generates a 
scram signal if the number of counts from a pulse type neutron 
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detector doubles in a given period of time. The paper demonstrates 
the theoretical relation between count doubling time and asymptom- 
atic periods. A practical circuit to implement the function is de- 
scribed. 


19115 (GRS—9) Safety-technical comparison of a hard-wired 
dynamic reactor protection system with a computerized alternative. Pt. 
2. Buettner, W.E. (Gesellschaft fuer Reaktorsicherheit m.b.H. 
(GRS), Garching/Muenchen (Germany, F.R.)). Mar 1978. 54p. (In 
German). Dep. NTIS (US Sales Only), PC A04/MF AOI. 

The investigation presented here compares a conventional 
hard-wired dynamic reactor protection system with a computerized 
alternative. For both systems the spurious trip probability is deter- 
mined, i.e. the probability of a false release of one or more protection 
actions due to failures. The mean unavailability is also determined 
for those not distinctly safety-oriented protection actions of the 
computerized protection system which are released via the open 
circuit current principle. This is because system breakdowns prevent 
the release of those protection actions in case of demand. The 
advantages and disadvantages of either type of system are viewed 
against each other. 


19116 (VEIKI—15.97-029-1) Computerised disturbance analysis 
of nuclear power plants. Hollo, E. (Villamosenergiaipari Kutato 
Intezet, Budapest (Hungary)). Nov 1977. 68p. (In Hungarian). Avail- 
able from the Library of the Institute for Electric Power Research, 
1368 Budepest, P.O. Box 233, Hungary. 

A proposed system for computerised analysis of PWR nuclear 
power plant disturbances is described. Development of the system 
needs three main steps: (1) thorough a-priori analysis of plant com- 
ponent disturbances; (2) computerised analysis of plant disturbance 
by using process data, operator interactions and passive plant model; 
(3) effective presentation of results to the operator. In this paper the 
possible forms of passive component model structure, the off-line 
and on-line steps of primary cause and final consequence search, and 
the possible forms of graphical art based data presentation are 
summarised. 


19117 Frequency response testing of ZPRL control system with 
pseudo random signal. Shieh, D.J. (Inst. of Nuclear Energy Research, 
Lung-Tan, Taiwan). Nucl. Sci. J. (Taiwan); 15: 1-6(Mar 1978). 

Frequency response testing was performed by applying Gaus- 
sian pseudo random signal from the hp 3722A noise generator 
directly into the power demand potentiometer of ZPRL control 
system to induce the neutron flux fluctuation. This input pseudo 
random signal and the output signal from CIC was analysed with 
FFT technique to obtain the close and open loop transfer function of 
ZPRL control system over the range 0.048 Hz to 2 Hz, and from 
which gain margin and phase margin were determined. 


19118 Core rod drive for gas-cooled reactors. Rohark, G.; 
Schmitt, H.; Schollmeyer, H. BBC-Nachr.; 60: No. 3, 99-104(1978). 
(In German). 

Forty-two core rods are provided for controlling and shutting 
down the 300 MW thorium high-temperature reactor (THTR) in 
Uentrop-Schmehausen which is designed as a pebble-bed reactor. 
BBC fabricated the rods complete with the helium pneumatic drives 
are described. The construction and functioning of these drives. 


19119 Development of startup control rod programming code 
system for BWRs. Enomoto, T. (Tokyo Electric Power, Japan); 
Bessho, Y.; Kiguchi, T.; Motoda, H.; Hayase, T.; Hiranuma, H. 
Trans. Am. Nucl. Soc.; 30: 648-650(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


19120 On-line performance test of power distribution prediction 
system for BWR. Enomoto, T. (Tokyo Electric Power, Japan); 
Koizumi, M.; Nishizawa, Y.; Kiyokawa, K.; Kiguchi, T.; Kobayaski, 
S.; Takumi, K. Trans. Am. Nucl. Soc.; 30: 650-651(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


19121 Three control function modifications to improve availabil- 
ity at operating BWRs. Dain, G.V.; Propst, H.R.; Youngborg, L.H. 
(General Electric Co., San Jose, CA). Trans. Am. Nucl. Soc.; r: 
659(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


19122 BWR control cell core improved design. Specker, S.R.; 
Fennern, L.E.; Brown, R.E.; Stark, K.L.; Crowther, R.L. (General 
Electric Co., San Jose, CA). Trans. Am. Nucl. Soc.; 30: 336- 
338(1978). (CONF-7811109—). 
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From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


19123 Approximate formulas for the reliability parameters of 
periodically tested m-of-n systems with exponentially distributed life- 
time of the subsystems. Schneeweiss, W. Regelungstech. Prozess- 
Datenverarb.; 25: No. 10, 330-331(Oct 1977). (In German). 

Approximative values for mean failure time, mean operating 
time and mean relative failure time are given for periodically re- 
placed m-of-n systems. The data given are also valid for systems 
which are replaced only in case of need, for those cases where all 
subsystems have an exponentially distributed life. 


19124 Theoretical model of an eddy-current flowsensor. Hir- 
ayama, M. (Toshiba Res and Dev Cent, Ukishimacho, Kanagawa, 
Jpn). JEEE Trans. Nucl. Sci.; NS-24: No. 5, 2021-2030(Oct 1977). 

A theoretical model of an eddy-current flowsensor has been 
derived to determine its optimum design for sensitivity. The validity 
of the model has been confirmed by experiments using a moving 
aluminum cylinder as a fluid. 8 refs. 


19125 Effective method for estimating multiple control rod 
worths in large fast reactors. Mitani, H. (Japan Atomic Energy 
Research Inst., Tokai, Ibaraki. Tokai Research Establishment). J. 
Nucl. Sci. Technol. (Tokyo); 14: No. 9, 640-651(Sep 1977). 

A method for estimating the multiple control rod worth in 
large fast reactors has been developed using the higher order pertur- 
bation technique. With this method, physical significance of the 
interaction effect between multiple control rods can be understood 
by decomposing it into independent components with different phys- 
ical processes. Furthermore, a new technique is proposed, whereby 
the interaction effect between multiple control rods can be estimated 
from a combination of the interaction effects between two or three 
control rods depending on the strength of the effect. The validity of 
the method is examined with the experimental data of PHENIX and 
numerically for MONJU. The results show that the interaction effect 
between multiple control rods in prototype fast reactors can be 
estimated from a combination of the effects between 2 control rods 
with a good accuracy. The numerical examinations for a 1,000 MWe 
fast reactor showed that the interaction effect is too large to apply 
the present method for large fast reactors. To overcome this difficul- 
ty, a new concept of “quasi-control-rod” is introduced in the 
method. With this improved method, the worths of 19 and 18 
control rods in the 1,000 MWe fast reactor are estimated with 
accuracies of +-2%. 


19126 On-line application of a BWR plant diagnosis system. 
Miyake, M.; Kato, K.; Joge, T. (Hitachi Ltd., Tokyo (Japan)). 
Hitachi Hyoron; 59: No. 7, 561-566(Jul 1977). (In Japanese). 

Heretofore, the introduction of process computers into plants 
aimed at labor saving and the improvement of plant performance, 
but recently studies are forwarded to employ computers positively 
for improving the rate of operation of plants. Protection and alarm 
devices are installed to cope with abnormalities in plants after they 
arose, but the new diagnosis system monitors and analyzes the 
operational conditions of plants, detects abnormalities early, and 
prevents the unscheduled stop of the plants. The range of application 
of the plant diagnosis system to the No. | plant, Shimane Nuclear 
Power Station, Chugoku Electric Power Co., is the reactor core, 
pressure control system and feed water system. The plant diagnosis 
system was added to the process computer system in operation since 
1974. The hardware and software for the plant diagnosis system are 
explained, and the treating procedure of the plant diagnosis system, 
the correction of the on-line model, the setting of error rate in 
abnormality alarm, CTR display, typed out records, and the per- 
formance test with the data on a boiling water type nuclear power 
Station are described. The plant diagnosis system in the Shimane 
Nuclear Power Station has been in operation since June, 1976, and it 
is expected that the system is useful for the early detection of 
abnormalities. 


19127 Control equipment for a nuclear reactor. Fray, J. (to 
UKAEA London Office). German(FRG) Patent 1,514,971/B/. 18 
May 1977. 2p. (In German). 

This is concerned with simplifying the mechanical control, 
i.e. the upward and downward movement of hollow cylinders 
absorbing neutrons, and with an absorber rod situated in these with 
some play, which previously took place by two independent drives. 
In order to make do with one drive, it is proposed to provide the 
control rod at the head end with a ring-shaped collar and the hollow 
cylinder at the bottom end with a reduction in the size of bore. If 
such an absorber cylinder is to be fully inserted in the reactor core 
with the control rod, and if only the cylinder is driven and moved 
upwards, then the rod stays at the bottom or at a stop, until the 
cylinder has left the core. When the cylinder continues to move 
upwards, then it takes the rod up with it, until this is also fully 
withdrawn. During insertion the rod is first inserted in the core. 
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When it has reached its lowest position, the surrounding cylinder 
follows it. The movement of both absorber elements is not fully 
independent, as the cylinder cannot be inserted on its own. A great 
lifting distance is required. For full withdrawal of both absorbers, 
the upper edge of a cylinder of 8 m height, for example, must be 
raised 2 x 8 m above the upper edge of the core. The highly neutron- 
absorbing hollow cylinder for a 1,000 MW (e) reactor, for example, 
consists of 4% boron steel shells in a tubular housing of stainless steel 
with a diameter of about 15 cm. The less absorbing rod of stainless 
steel has a diameter of about 8 cm. 


19128 Control rod configuration for a nuclear reactor. Dupen, 
C.F.G. (to Combustion Engineering, Inc., Windsor, Conn. (USA)). 
German(FRG) Patent 2,445,672/C/. 24 Mar 1977. 7p. (In German). 

The invention pertains to an improved control rod arrange- 
ment where the control rods are held close to the walls of the guide 
tubes during normal operation and close to the centre of the guide 
tube during insertion into the reactor. This is achieved by providing 
the support structure with supporting arms of special design. 


19129 Drives for cross-shaped nuclear reactor control rods. 
Kornbichler, H.; Seidle, P. (to Licentia Patent-Verwaltungs- 
G.m.b.H., Frankfurt am Main (Germany, F.R.)). German(FRG) 
Patent 2,048,029/C/. 13 Jan 1977. 6p. (In German). 

The improvement of the design of the drive for a cross- 
shaped control rod of a nuclear reactor is to reduce the linear 
measurements without essentially reducinc the free flow section 
outside the reactor care. This is achieved by using the control rod 
guide tube simultaneously as lifting cylinder, and the four blades are 
designed with slits. 


19130 Position indication for showing the position of a nuclear 
reactor control rod. Foxworthy, M.K.; Huston, J.T.; Ziels, B.D. (to 
Diamond Power Specialty Corp., Lancaster, Ohio (USA)). 
German(FRG) Patent 2,628,822/A/. 13 Jan 1977. 17p. (In German). 

This patent is concerned with the safe, exact indication of the 
position of a control rod, even if one of the signal contacts con- 
cerned remains wrongly open or closed. The faulty contact should 
be easily determined by simply switching out of the indication 
system, so that backfeeds by creep currents to other contacts are 
avoided and the position continues to be indicated correctly. For this 
purpose, 72 reed contacts, for example, are arranged along the 
control rod travel at a spacing of 5 cm each. In parallel and coupled 
to the rod, a permanent magnet is moved whose field causes the reed 
contacts to close when passing them. The magnet is of such size that 
its field covers two spaces, i.e. 10 cm, so that when passing the 
contacts 2, or a maximum of 3, contacts are always closed. The reed 
contacts are arranged in series at the steadily reducing voltage of a 
potential divider. The 2 or 3 slightly different voltates picked up by 
them are taken to an averaging circuit. The average value is ampli- 
fied to give optical indication. A faulty contact is recognised by 
observation whether the indication varies when the rod is moved in 
equal steps. As a further means of ensuring indication, the use of 
redundant, i.e. separate parallel-connected reed contacts is envis- 
aged. 


19131 Noise analysis experience of a BWR power plant. Fukuni- 
shi, K.; Izumi, M.; Kato, K.; Kobayashi, S. (Hitachi Ltd., Kawasaki, 
Kanagawa (Japan). Atomic Energy Research Lab.); Doi, T. pp 73-84 
of Reactor noise - SMORN II. Williams, M.M.R. (Queen Mary 
Coll., London (UK). Dept. of Nuclear Engineering) (ed.). Oxford; 
Pergamon Press Ltd. (1977). 

From Specialists meeting on reactor noise; Gatlinburg, TN, 
USA (19 Sep 1977). 

This paper summarizes activities and experiences concerning 
noise measurement and analysis in the BWR power plant SHI- 
MANE I since its beginning of operation, of the Hitachi Atomic 
Energy Research Laboratory (HAERL) in collaboration with Chu- 
goku Electric Power Company. The possibility of using noise analy- 
sis for safety monitoring, detecting abnormalities at an incipient stage 
and further, diagnosing the abnormal condition is discussed. The 
discussion on noise sources in reactor power fluctuation during 
normal operation is also briefly summarized. 


19132 Device for controlling the concentration of boric acid in a 
primary coolant in an atomic power plant. Inoue, S. (to Mitsubishi 
Heavy Industries Ltd., Tokyo (Japan)). Japanese Patent 1977- 
101,389/A/. 20 Feb 1976. 4p. (In Japanese). 

The object is to minimize a complicated manual operation to 
hold an optimum reactivity margin, namely, an optimum ideal posi- 
tion of a control rod. A signal from a detector for the concentration 
of boric acid enters a comparator after being corrected by a xenon 
effect signal and an output failure signal. On the other hand, a plant 
load detector signal which passes through a control rod program- 
ming circuit, and a control rod position signal are input into a circuit 
for taking out a deviation signal. If there is a deviation between the 
signals, a power thereof enters the comparator mentioned above. A 
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boric acid flow regulator may be adjusted by the output of the 
comparator. 


19133 Control element. Konishi, T.; Takeda, S. (to Hitachi Ltd., 
Tokyo (Japan)). Japanese Patent 1977-98,892/A/. 16 Feb 1976. Sp. 
(In Japanese). 

A method is described for the charging of boron to thereby 
provide a construction which can increase a quantity of charge of 
boron per unit length of a control element, in order to increase the 
value of reaction while maintaining a low degree of concentration. It 
is designed so that a coolant is passed within a cladding tube and 
boron as a neutron absorber is charged in an outer portion of the 
cladding tube, and a coolant passage is formed into a columnar 
configuration having a section dispersed in between the absorber. 


19134 Control rod drive mechanism. Mizuno, K. (to Tokyo 
Shibaura Electric Co. Ltd., Kawasaki, Kanagawa (Japan)). Japanese 
Patent 1977-97,097/A/. 12 Feb 1976. 3p. (In Japanese). 

A method is described to restrict the reduction in perform- 
ance due to stress corrosion cracks by making use of condensate 
produced in a turbine steam condenser. Water produced in a turbine 
steam condenser is forced into a condensed water desalting unit by 
low pressure condensate pump. The condensate is purified and then 
forced by a high pressure condensate pump into a feedwater heater 
for heating before it is returned to the reactor by a feedwater pump. 
Part of the condensate issuing from the condensate desalting unit is 
branched from the remaining portion at a point upstream the pump 
and is withdrawn into a control rod drive water pump after passing 
through a motordriven bypass valve, an orifice and a condenser 
water level control valve, is pressurized in the control rod drive 
water desalting unit and supplied to a control rod drive water 
pressure system. The control rod is vertically moved by the valve 
operation of the water pressure system. Since water of high oxygen 
concentration does not enter during normal operation, it is possible 
to prevent the stress cracking of the stainless steel apparatus. 


19135 Control rod for reactor. Jodoi, T. (to Hitachi Ltd., Tokyo 
(Japan)). Japanese Patent 1977-93,895/A/. 2 Feb 1976. 4p. (In Japa- 
nese). 

A method to improve the insertion of a control rod into a 
core and prevent breakage of the coupling section between a cou- 
pling rod and control rod is described. A sleeve is intergrally 
coupled to the lower end portion of the coupling rod, and the 
reinforcing sleeve (block on control rod) and the arcuate profile 
section at the lower end of the coupling rod are coupled together by 
a stud having a spherical surface. The spherical portion of the stud, 
arcuate section of the coupling rod and arcuate section of the sleeve 
coupled to the coupling rod constitute a spherical bearing. 


19136 Control rod drive mechanism. Shirakawa, T. (to Tokyo 
Shibaura Electric Co. Ltd., Kawasaki, Kanagawa (Japan)). Japanese 
Patent 1977-92,092/A/. 30 Jan 1976. 4p. (In Japanese). 

A method is described to provide a control rod drive mecha- 
nism used for a BWR reactor, with which mechanism the speed of 
withdrawal of the control rod can be readily controlled according to 
the reactor power. In a control rod drive mechanism in which a first 
cylinder chamber for urging the control rod in the direction of 
insertion is formed on one side of a piston and a second cylinder 
chamber for urging the control rod in the direction of withdrawal is 
formed on the other side, a control valve for controlling the quantity 
of fluid flowing out of the first cylinder chamber is provided in a 
fluid passage communicating with the first cylinder chamber. This 
control valve is operated to control the in-flow and out-flow of drive 
water to thereby control the control rod withdrawal speed. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 18670, 20345 


SITING 
REFER ALSO TO CITATION(S) 20172 


RADIOACTIVE EFFLUENTS 
REFER ALSO TO CITATION(S) 18090, 18134 


RESEARCH, TEST, AND EXPERIMENTAL 
REACTORS 


REFER ALSO TO CITATION(S) 18930, 19114, 19117, 19186, 
19196, 19234, 19236, 19252, 19260, 19265, 19269, 20217, 20876 


NUCLEAR REACTOR TECHNOLOGY 1997 


19137 (ANL—78-64) Tritium and hydrogen transport in 
LMFBR systems: EBR-II, CRBR, and FFTF. Renner, T.A.; 
McPheeters, C.C. (Argonne National Lab., IL (USA)). Sep 1978. 
Contract W-31-109-ENG-38. 37p. AT. 

A tritium and hydrogen transport model has been employed 
to simulate concentration profiles, tritium losses to auxiliary contain- 
ment systems, and cold trap burdens for EBR-II, CRBR, and FFTF. 
Experimental data from EBR-II were found to correlate well with 
calculated tritium and hydrogen profiles. A major change relative to 
previous transport models, namely, the inhibiting effect of oxide 
coatings on tritium permeation through reactor structural surfaces, 
has been incorporated into the current model. Tritium release rates 
to auxiliary systems where oxide barrier effects were included were 
predicted to be approximately two orders of magnitude lower than 
those for the reference case where structural surfaces were assumed 
to be totally oxide-free. Tritium releases during operation of large 
LMFBRs are expected to present essentially no hazard to the 
environment. 


19138 (BARC—957) Kinetics of zero energy fast reactor PUR- 
NIMA. Das, S.; Srinivasan, M. (Bhabha Atomic Research Centre, 
Bombay (India)). 1977. 25p. Dep. NTIS (US Sales Only), PC A03/ 
MF AOl. 


Kinetics of a zero power reactor with particular reference to 
PURNIMA are discussed for step and ramp reactivity inputs. Com- 
putations of waiting time, reactor power, instantaneous reactor 
period etc. are made in subcritical, critical and supercritical domains. 
Effect of extraneous neutron source and neutron noise on system 
dynamics is investigated in view of their importance to the physics 
of the reactor. Analytic expressions for the energy released during 
and after reactivity removal by the safety system of a reactor have 
been derived. All these studies are carried out within the framework 
of the point reactor model. 


19139 (BNL—50831-1) Design Guide for Category I reactors 
critical facilities. Brynda, W.J.; Powell, R.W. (Brookhaven National 
Lab., Upton, NY (USA)). Aug 1978. Contract EY-76-C-02-0016. 
198p. Dep. NTIS, PC A09/MF AOI. 

The purpose of this Design Guide is to provide additional 
guidance to aid the DOE facility contractor in meeting the require- 
ment that the siting, design, construction, modification, operation, 
maintenance, and decommissioning of DOE-owned critical facilities 
be in accordance with generally uniform standards, guides, and 
codes which are comparable to those applied to similar reactors 
licensed by the Nuclear Regulatory Commission. 


19140 (CONF-781105—28) CFRMF neutron radiography facili- 
ty. Stepan, I.E.; Anderson, D.M.; Harker, Y.D. (Idaho National 
Engineering Lab., Idaho Falls (USA)). 1978. Contract EY-76-C-07- 
1570. Sp. Dep. NTIS, PC A02/MF AOI. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

In reviewing the existing sources for neutron radiography it 
was determined early that the Coupled Fast Reactivity Measurement 
Facility (CFRMF) was the logical and economical choice. It is a 
swimming pool type reactor with space available for a collimator- 
radiograph assembly and a canal depth sufficient to reduce shielding 
requirements. The neutron source strength is sufficient to provide 
superior resolution with reasonable exposure times. The ratio of the 
source-sample distance to the source diameter (L/D) is an aspect 
ratio commonly quoted to indicate potential resolution; i.e., the 
greater the L/D ratio the better the resolution obtainable. Based on 
recent measurements using CFRMF nuclear radiograph facility, an 
L/D ratio of 200 has been obtained with reasonable exposure times 
(approximately | hr). The CFRMF radiograph facility is a dry tube 
facility. It is designed for radiographing radioactive materials which 
in most cases are irradiated fuel pins. It incorporates a platform 
placed on the canal parapet with shielding extending below the canal 
water level, shielded doors and positioning dowels for placement of 
a shielded cask. The dry tube of the radiograph assembly extends to 
the bottom of the canal, and into a hole extending 245 cm below the 
canal floor. A tapered collimater passes neutrons from the core to 
the samples to be radiographed. Dimensions of this collimater are: 
length 254 cm, maximum source aperture diameter 2.54 cm, object 
aperture 10 cm by 91 cm. Other source apertures of 1.9 cm and 1.27 
cm are also provided. Samples longer than 91 cm require multiple 
radiographs to cover the entire length. Maximum sample length that 
can be accomodated is 416 m. Sample containment is incorporated in 
the positioning fixture so that contamination of the facility by the 
sample or vice versa is eliminated. 


19141 (CONF-781105—33) LOFT fuel rod surface temperature 
measurement testing. Eaton, A.M.; Tolman, E.L.: Solbrig, C.W. 
(Idaho National Engineering Lab., Idaho Falls (USA)). 1998. Con- 
tract EY-76-C-07-1570. 5p. Dep. NTIS, PC A02/MF AO1. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

Testing of the LOFT fuel rod cladding surface thermocouples 
has been performed to evaluate how accurately the LOFT thermo- 
couples measure the cladding surface temperature during a loss-of- 
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coolant accident (LOCA) sequence and what effect, if any, the 
thermocouple would have on core performance. Extensive testing 
has been done to characterize the thermocouple design. Thermal 
cycling and corrosion testing of the thermocouple weld design have 
provided an expected lifetime of 6000 hours when exposed to reactor 
coolant conditions of 620 K and 15.9 MPa and to sixteen thermal 
cycles with an initial temperature of 480 K and peak temperatures 
ranging from 870 to 1200K. Departure from nucleate boiling (DNB) 
tests have indicated a DNB penalty (5 to 28% lower) during steady 
state operation and negligible effects during LOCA blowdown 
caused by the LOFT fuel rod surface thermocouple arrangement. 

(PBF) and with the thermocouple design in Power Burst Facility 
(PBF) and LOFT nonnuclear blowdown testing has been quite 
satisfactory. Tests discussed here were conducted using both stain- 
less steel and zircaloy-clad electrically heated rod in the LOFT Test 
Support Facility (LTSF) blowdown simulation loop. 


19142 (CONF-781105—71) LOFT contribution to PWR fuel 
analysis and testing. Leach, L.P. (Idaho National Engineering Lab., 
Idaho Falls (USA)). 1978. Contract EY-76-C-07-1570. 5p. Dep. 
NTIS, PC A02/MF AOl. 
From ANS meeting; Washington, DC, USA (12 Nov 1978). 
The paper provides a brief overview of the Loss-of-Fluid 
Test (LOFT) Facility, a review of the key results from LOCA tests 
performed to date, and plans for the future of LOFT, as an introduc- 
tion to the more specific information about LOFT fuel that is to 
follow. The purpose of the LOFT tests is to provide data for 
assessing the accuracy of the analytical models used in evaluating the 
safety of commercial nuclear power plants. While the main purpose 
of LOFT is to investigate phenomena important to the loss-of- 
coolant accident (LOCA), the 55 MWt LOFT reactor system has 
been scaled to commercial power reactors and heavily instrumented 
so that information on fuel and system behavior over a range of 
normal and off-normal conditions can be obtained. 


19143 (FEI—697) Errors of neutron s measurement in 
the BFS critical assemblies by the time-of-flight method. Efimenko, 
V.F. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehner- 
gii SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.). 1976. 19p. (In 
Russian). Dep. NTIS (US Sales Only), PC A02/MF AO1. 

An analysis was performed for the measurement error for 
neutron spectra in a critical assembly by means of the time-of-flight 
method. The principal error sources in determining the neutron 
spectrum were associated with such magnitudes and functions as 
efficiency of helium detectors, equipment spectrum, spectrometer 
resolution function, and dependence of the reactor burst from on the 
neutron energy. The obtained results included error matrices of 
neutron detector efficiency, complete section of nitrogen nuclei, and 
oscillation variance in the number of nitrogen nuclei in air. The 
work cites correlation coefficients for errors in various spectrum 
ranges and examines the influence of the spectrum “cross-linking” 
method on the spectrum error matrices. 


19144 (LTR—111-108) LOFT L1-5 Level I Fuel Module Requa- 
lification Test report. Cannon, J.W.; Chick, D.W.; Franz, W.A.; 
Serrano, W.; Talbert, R.J.; Yarbrough, W.M.; Carpenter, W.R.; 
Knight, D.W.; Zentner, M.D.; Zimmerman, W.L. (Idaho National 
Engineering Lab., Idaho Falls (USA)). 7 Aug 1978. Contract EY-76- 
C-07-1570. 345p. Dep. NTIS, PC A15/MF AO1. 

Portions of document are illegible. 

Level I Fuel Module Requalification testing, completed at 
LOFT for the L1-5 Loss of Coolant Experiment (LOCE) on May 
13, 1978, showed no evidence of any significant damage to the 
reactor system. No significant differences were noted in control rod 
drop times at cold conditions with no flow, exact critical measure- 
ments, axial flux profiles, or differential control rod worth measure- 
ments. The control rod drop times for hot conditions with flow were 
slower than the baseline times, possibly due to different flow condi- 
tions, but significantly less than technical specification limits. The 
nuclear signature measurement showed one change from the base- 
line, which appeared to originate outside the core. 


19145 (ORNL/RSIC—41, pp 191-204) Experience with the 
DLC-37/EPR cross section library for preliminary gamma-ray heating 
analysis of the Purdue University fast breeder blanket facility. John- 
= R.H.; Paczolt, J.H. (Purdue Univ., West Lafayette, IN). Oct 

From Radiation shielding information center seminar; Oak 
Ridge, TN, USA (14 Mar 1978). 


A subcritical facility for testing fast breeder blanket mockups 
has recently been constructed at Purdue University. Preliminary 
calculations of gamma-ray heating rates and fission rates in the first 
blanket loading were performed using the one-dimensional discrete 
ordinates code ANISN-W and the coupled multigroup cross section 
set DLC-37/EPR. Group collapsing of the cross section set and 
modifications of ANISN-W were necessary. Proper self-sheidlig of 
the cross sections was found to be important. Fission rates are given 
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for uranium-235 and uranium-238; these fission rates are compared 
with results from a two-dimensional diffusion calculation. Calculated 
gamma-ray heating rates for lead and UO: are presented. 


19146 Simulation of non-equilibrium fission gas behavior during 
fast thermal transients. Esteves, R.G.; Wazzan, A.R.; Okrent, D. 
(California Univ., Los Angeles (USA)). Nucl. Eng. Des.; 45: No. 2, 
343-382(Feb 1978). 

A code for predicting the behavior of non-equilibrium fission 
gas in oxide fuel elements undergoing fast thermal transients is 
developed. A new variable, the equilibrium variable (EV), is intro- 
duced which, together with bubble radius r, completely specifies a 
fission gas bubble with respect to its size and equilibrium condition. 
The code is used to simulate the measurements in two TREAT 
transients with peak temperatures of 2477 and 2000 K. The computa- 
tions are in fair agreement with the observations for bubbles smaller 
than 964 A in diameter, but not for the larger bubbles. In all 
simulations, bubbles that grew during the heat-up phase of the 
transient were found to be ‘frozen’ at a larger than equilibrium size 
during the cooldown phase of the transient. This phenomenon can 
significantly affect posttransient swelling and gas release. It is also 
found that the assumption of equilibrium can introduce considerable 
error in the computed bubble distribution, swelling and gas release at 
the end of as well as at post fast thermal transients; for example, the 
non-equilibrium model releases more gas. The code is also used to 
simulate the H3 TREAT transient as analyzed by Stall and Patrician 
using the ideal gas as weil as the Van der Waal’s equations of state. 


19147 L. David Walthousen Memorial lecture. Kelly, F.L. (EDS 
Nuclear, San Francisco, CA). Trans. Am. Nucl. Soc.; 30: 634(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


19148 In-core gas release capsule development. Kolowith, R.; 
Miller, W.C. (Hanford Engineering Development Lab., Richland, 
WA). Trans. Am. Nucl. Soc.; 30: 635-636(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


19149 Comparative study of TRIGA reactor technical specifica- 
tions. Sandquist, G.M. (Univ. of Utah, Salt Lake city); Byrne, J.M.; 
Rogers, V.C. Trans. Am. Nucl. Soc.; 30: 638-639(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


19150 Criticality and preliminary characterization of ACRP Up- 
grade. Boldt, K.0.; Schmidt, T.R.; Pickard, P.S.; Marshall, A.C.; 
Morris, F.M.; Reuscher, J.A. (Sandia Labs., Albuquerque, NM). 
Trans. Am. Nucl. Soc.; 30: 696-697(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


19151 Pin zone reaction rates in the ZPPR-7 heterogeneous core 
experiments. Gasidlo, J.M.; Grasseschi, G.L.; Maddison, D.W.; Col- 
lins, P.J. (Argonne National Lab., Idaho Falls). Trans. Am. Nucl. 
Soc.; 30: 701-702(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


19152 Correlations of calculated reactivities of EBR-II loadings. 
Meneghetti, D.; Opelka, J.H. (Argonne National Lab., IL). Trans. 
Am. Nucl. Soc.; 30: 707- 708(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


19153 U.S. reduced-enrichment research and test reactors pro- 
gram. Travelli, A. (Argonne National Lab., IL); Lewis, R.A.; Matos, 
J.E.; DeLaney, E.; Ballard, W.; Akers, L. Trans. Am. Nucl. Soc.; 30: 
725(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


19154 Development of advanced high-uranium-density reduced- 
enrichment plat-type fuels. Stahl, D. (Argonne National Lab., IL); 
Cunningham, J.E.; Francis, W.C. Trans. Am. Nucl. Soc.; 30: 
726(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 
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19155 Low-enrichment U—ZrH fuel for TRIGA and plate-type 
reactors. Gietzen, A.J.; West, G.B. (General Atomic Co., San Diego, 
CA). Trans. Am. Nucl. Soc.; 30: 726-727(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


19156 Near-term reduced-enrichment conversions of plate-type 
research and test reactors. Snelgrove, J.L. (Argonne National Lab., 
IL); Burn, R.R.; Komoriya, H.; Moss, T.A. Trans. Am. Nucl. Soc.; 
30: 727-728(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


19157 Safeguards requirements for research and test reactors 
using highly enriched uranium and reduced enrichments. Ross, W.J. 
(Nuclear Regulatory Commission, Washington, DC). Trans. Am. 
Nucl. Soc.; 30: 728-729(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


19158 Enrichment reduction in research and test reactors. 
Schwartz, J.P. (Centre d'Etudes Nucleaires de Saclay, Gif-sur- 
Yvette, France). Trans. Am. Nucl. Soc.; 30: 729-730(1978). (CONF- 
7811109— 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


19159 Feasibility study of high flux beam reactor using medium- 
enriched uranium. Cloth, P.; Filges, D.; Neef, R.D. (Kernforschung- 
sanlage, Juelich, Germany). Trans. Am. Nucl. Soc.; 30: 730-731(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


19160 Experience in remotely fabricating EBR-II fuel. Feldman, 
M.J. (Oak Ridge National Lab., TN); Grant, N.R.; Hampson, D.C.; 
Fryer, R.M. Trans. Am. Nucl. Soc.; 30: 309-310(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


19161 Inspection techniques and processes for controlling FFTF 
fuel quality. Powers, H.G.; McLemore, D.R. (Hanford Engineering 
Development Lab., Richland, WA). Trans. Am. Nucl. Soc.; 30: 324- 
325(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


19162 Some relations of neutronic noise with fluctuation of inlet 
coolant temperature and vibration of a control rod obtained by simul- 
taneous measurements at KUR. Oka, Y.; An, S. (Tokyo Univ. 
(Japan). Nuclear Engineering Research Lab.); Kimura, Y.; Kimura, 
I. J. Nucl. Sci. Technol. (Tokyo); 14: No. 12, 869-877(Dec 1977). 

Experiments on reactor noise were conducted at KUR. De- 
pending on the operating condition of the reactor, the cause of the 
noise are classified into the following four types. (1) Zero-power 
noise source due to the branching process of fission neutrons and/or 
due to random bombardment of neutrons to the detector-under 
natural circulation of coolant and at essentially zero-power level. (2) 
Coolant temperature fluctuation due to natural convection-under 
natural circulation and at relatively high power level. (3) Flow 
induced vibration of shim control rods-under forced circulation of 
coolant and at low power level. (4) Fluctuation of inlet coolant 
temperature-under forced circulation and near the maximum power 
level. Vibration of a spare shim control rod and fluctuation of inlet 
coolant temperature were measured simultaneously with the neu- 
tronic noise. Then the noise sources of the types (3) and (4) were 
verified. The vibration of a control rod has a broad spectrum in low 
frequency region besides the large peak at 14 Hz. The fluctuation of 
inlet coolant temperature is non-white noise and consists of large 
low frequency component. The theoretically predicted sink struc- 
tures in the neutronic PSD relating to the transit time of inlet 
coolant temperature fluctuation through the core were not observed 
in the experimental results. 


19163 IBR-2 - pulsed reactor for neutron investigations. 
Anan’ev, V.D.; Blokhintsev, D.I.; Bulkin, Yu.M. (Joint Inst. for 
Nuclear Research, Dubna (USSR)) (and others). Prib. Tekh. Eksp.; 
No. 5, 17-35(Sep-Oct 1977). (In Russian). 

A brief theory and design are presented of IBR-2 fast neutron 
pulse reactor (with a periodic operation) of an average power of 3 
MW constructed in Dubna and intended for investigation of struc- 
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ture and dynamics of liquids and solids in nuclear and neutron 
physics. The core of the reactor has the volume of 22 | and is filled 
with a liquid sodium. Fuel elements are made of sintered plutonium 
dioxide tablets and placed into a stainless steel cylinder 8.6 mm in 
diameter with wall thickness of 0.45 mm. The height of the fuel 
element active part is 445 mm, and the total length of the fuel 
element is about 780 mm. Fuel elements are separated from each 
other by a wire 0.5 mm in diameter wound around each element like 
a spiral. Fuel elements are assembled in cassets (their total number is 
78), 7 elements in each casset. To achieve periodic operation and 
produce power pulses to be applied to the reactor two movable 
reflectors are used. The booster-type operation is assumed with using 
line induction accelerator. The peak density of thermal neutron flux 
in the reactor is 10'® cm~*s~', for power pulse repetition rate 5 Hz 
and duration approximately ps. The scope of investigations to be 
performed on IBR-2 using the flight-of-time spectrometry method is 
also considered. 


19164 Polish test reactor MARIA. Byszewski, W.; Dabek, W.; 
Lenard, M.; Nycz, Cz.; Strupczewski, A.; Szczesiuk, J. (Institute of 
Nuclear Research, Warsaw (Poland)). Nukleonika; 21: No. 11, 1257- 
1282(1976). 

The paper describes the design and operational characteristics 
of a high-flux research reactor constructed in Poland with the core 
based upon that of the Russian MR multi-loop reactor. The reactor 
of 30 MW of initial power will be utilized for three main purposes; 
testing new fuel elements and materials in reactor loops, production 
of radioactive isotopes, and experiments by means of neutron beams 
from horizontal channels. 


19165 Fast neutron flux determination of the STIF triga mark 2. 
Subki, I; Kusnowo, A. (Bandung Reactor Center (Indonesia)). Maja- 
lah BATAN; 8: No. 2, 2-11(Jul 1975). (In Indonesian). 

From Workshop on nuclear instrumentation and radiation 
measurement methods; Bandung, Indonesia (28 Apr 1975). 

A Standard Triga Irradiation Facility (STIF) has been in- 
stalled at Triga Mark 2 Reactor in Bandung. This facility is mainly 
used for experiment in the field of radiobiology. Using nickel as 
threshold detector, the measurement of fast flux has been carried 
out. The reaction is 5*Ni(n,p)°*Co. This detector has been chosen on 
account of its advantages, which are : long half life of Co-58, the 
absence of radioactivities obscuring the Co-58, easy measurement of 
0,810 MeV gamma. The result of the measurement is 6,87 x 10° n/ 
cm? sec at 1000Kw power. 


PLUTONIUM AND ISOTOPE PRODUCTION 
REACTORS 


19166 (UNI—929) Backup calculations for shutdown margin de- 
termination for NUSAR. Moffitt, R.L. (United Nuclear Industries, 
Inc., Richland, WA (USA)). 11 Oct 1978. Contract EY-76-C-06- 
1857. 38p. Dep. NTIS, PC A03/MF AOI. 

Part of the physics evaluations in support of the N Reactor 
Updated Safety Analysis Report (NUSAR) consisted of verifying 
sufficient shutdown margin capability using the exposure dependent 
rod and ball safety system strengths which were developed for 
NUSAR. These studies also consisted of determining the excess 
reactivity and the reactivity balance for various core conditions. 
This document describes the equations and assumptions used to 
determine the reactivity balance and shutdown margins used in 
Sections 4.3 and 15.4 of NUSAR. The reactivity balance and the 
shutdown margins for the rod and ball safety systems are given. It is 
shown how the shutdown margin varies as a function of fuel 
exposure for the rod and ball safety systems. The variation in rod 
shutdown margin during a reactor startup and ascension to full 
power and the rod shutdown margin at the minimum point during 
the power ascension are presented. 


19167 (UNI—1162) Through wall crack opening displacement for 
N Reactor pressure tubes. Scott, K.V. (United Nuclear Industries, 
Inc., Richland, WA (USA)). 12 Oct 1978. Contract EY-76-C-06- 
1857. 18p. Dep. NTIS, PC A02/MF AO1. 

An important safety feature of N Reactor pressure tubes is 
their leak before failure characteristic. Leak before failure is, in this 
case, defined as the ability of a pressure tube to maintain its structur- 
al integrity after a fatigue flaw has propagated through the tube wall 
and caused a leak. To ensure a fatigue flaw does not initiate unstable 
fracture of a pressure tube during normal operation, requires that the 
leak which results from the flaw penetrating the tube wall is detect- 
ed before the flaw grows in length to a critical size and that safe 
shutdown of the reactor follows. To aid in the calculation of coolant 
leakage rates and leak detection shutdown limits, crack opening 
displacements and crack lengths of noncritical size through wall 
flaws in N Reactor pressure tubes are calculated and presented in 
this report. 
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PROPULSION REACTORS 
REFER ALSO TO CITATION(S) 19227 


19168 (AD-A—054672) Nuclear Bi-Brayton system for aircraft 
propulsion study. Final report, 1 July 1977—31 January 1978. 
Thompson, R.E.; Pierce, B.L.; Calvo, R.; Christenson, J.A.; Coe, 
H.D. (Westinghouse Electric Corp., Pittsburgh, PA (USA). Ad- 
vanced Energy Systems Div.). Mar 1978. Contract F33615-77-C- 
0116. 107p. (WAES-TNR—234). NTIS PC A06/MF AOl1. 

Parametric and reference system definition studies were per- 
formed with respect to a new concept for a nuclear aircraft propul- 
sion system. Also studied was a possible method for increasing the 
payload of a nuclear powered aircraft during wartime. The Bi- 
Brayton system concept for nuclear propulsion of aircraft has been 
examined and found to be feasible. The system has been shown to be 
one which minimizes the component developments required and one 
which can make effective use of reactor technologies that already 
exist. Cycle variants and component characteristics were parametri- 
cally evaluated and a reference system defined. Weight estimates 
indicate that with optimized reactor and shielding, the total power- 
plant and fuel weight for the Innovative Aircraft Design Study Task 
II reference aircraft could be reduced from that predicted for a 
NuERA liquid metal cooled reactor system coupled to an open 
Brayton cycle turbofan engine. The Bi-Brayton system combined 
with a compact gas-cooled (NERVA derivative) reactor was found 
to be a desirable system for nuclear aircraft propulsion and is 
recommended for consideration in any further studies of nuclear 
propelled aircraft. 


19169 (PB—283211) Computer solution of accelerations caused 
by collision. Volume I. Report. Final report January-May 1978. 
Gotimer, J.C. (Sharp (George G.), Inc., New York (USA)). 21 Apr 
1978. Contract MA-7-38028. 86p. 

Using methods of forced vibration analysis, calculations of 
impact accelerations were carried out in way of the reactor space of 
a 600,000 ton nuclear tanker when struck by another ship in the area 
of the collision barrier. The General Bending Response Program 
was used by representing the ship as an elastically coupled non- 
uniform beam-spring model subject to a Fourier series representation 
of the transient force of impact. Sectional properties were developed 
for the ship in both ballast and full load conditions in order to 
describe the model. Sensitivity calculations were made for variations 
in loading conditions, ship-hull damping, impact duration and impact 
magnitude for the lateral mode of vibration. An additional calcula- 
tion was made for the combined torsional-horizontal bending mode 
of vibration. 


19170 (PB—283212) Sectional property tabulations for comouter 
solution of accelerations caused by collision. Volume II. Final report 
January-May 1978. Yang, C.C. (Sharp (George G.), Inc., New York 
(USA)). 3 May 1978. Contract MA-7-38028. 119p. 

Using the main scantlings for a 600,000 ton nuclear tanker and 
curves of weight per foot including steel outfit machinery and 
deadweight items developed by Newport News Shipbuilding, the 
vessel was divided into 20 sections with half stations at the ends. 
Cross sectional area, mass, moment of inertia and virtual mass were 
calculated at each section. Additional properties required for the 
vertical, horizontal and combined torsional-horizontal bending 
modes of vibration were calculated. These properties were calculat- 
ed for both the ballast and full load conditions, and are used as input 
data to the General Bending Response Program as described in 
Volume I. 


19171 Wall and nozzle assembly for colloidal core reactor. Haus- 
feld, B.A. US Patent 4,085,582. 25 Apr 1978. Filed date 4 Nov 1976. 
8p. 

A wall and exit nozzle assembly is described for a particle 
confined vortex system having a plurality of annular slots in the wall 
adjacent the exit throat nozzle. The wall and exit nozzle assembly 
includes a manifold ring, feeder channels to supply a gas flow 
through the annular slots. Swirl slots are provided in the assembly 
adjacent the annular slots to impart a rotational velocity to the gas 
flow. Additional gas ejection slots are provided adjacent the nozzle 
throat. Swirl slots are provided to supply a rotational velocity to the 
gas leaving the ejection slots in the nozzle throat. 


19172 Navy lifts veil on PWR research. Fishlock, D. Nature 
(London); 272: No. 5648, 4-5(2 Mar 1978). 

The author describes the experience of Rolls Royce in devel- 
oping nuclear reactors for the Navy. Reference is made to the 
commissioning of HMS Sceptre in February 1978, Britain's 14th 
nuclear submarine. This event coincided with a decision to lift the 
veil somewhat on a Research and Development programme that has 
remained secret for nearly 20 years. Factors that have inhibited 
progress in this field are mentioned. One of these factors has been 
the high cost of marine nuclear propulsion systems, tending to limit 
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interest to very large vessels or some special purpose craft. Another 
factor has been slowness to develop universally acceptable safety 
criteria, to allow for free and ready access of nuclear vessels to 
ports. A third factor has been the military origins of much of the 
development work. A new factor that has arisen recently is the 
development of the Westinghouse PWR (pressurised water reactor) 
for marine use in the UK. This has involved collaboration with the 
US Westinghouse Electric Corporation. Rolls Royce and Associates 
were chosen to manage this work, which is here described, including 
the first PWR to be designed and built in Britain and incorporated 
into a submarine (HMS Vulcan). Much of the design work has been 
concerned with development of the reactor core and increasing the 
endurance of the vessel between refuellings. Another aspect was less 
noise and vibration. Costs of this work are stated, and new test 
facilities are described. 


REACTOR SAFETY 
REFER ALSO TO CITATION(S) 18092, 20462 


19173 (AD-A—052553) Structural integrity of water reactor 
pressure boun components. Progress report ending 31 August 
1977. Loss, F.J. (Naval Research Lab., Washington, DC (USA)). Jan 
1978. Contract AT(49-24)-0207. 43p. (NRL-MR—3700). NTIS PC 
A03/MF AOl1. 

This report describes research progress in a continuing pro- 
gram to characterize materials properties performance with respect 
to structural integrity of light water reactor pressure boundary 
components. Progress for this reporting period is summarized in the 
following areas: evaluation of critical factors in crack growth rate 
studies in a pressurized water reactor environment; irradiation and 
postirradiation (annealing) heat treatment study of the toughness of 
pressure vessel steels having a low upper shelf level; exploratory 
investigation of notch ductility changes in A508-2 forgings; composi- 
tional variables affecting upper shelf toughness; and investigation of 
warm prestress phenomenon as a means to limit crack extension in a 
vessel during a loss-of-coolant accident. (Author) 


19174 (AD-A—054277) Mode and bound approximation methods 
for large deflections of dynamically loaded structures with plastic and 
viscoplastic behavior. Final technical report. Symonds, P.S. (Brown 
Univ., Providence, RI (USA). Dept. of Engineering). 15 Apr 1978. 
Contract N00014-75-C-0860. 16p. NTIS PC A02/MF AO1. 

The research aimed at finding and developing methods for 
estimating the main features of response of engineering structures 
subjected to severe dynamic loading of pulse type, with emphasis put 
on methods valid both for large deflections and for structures of 
materials exhibiting strong strain rate sensitivity in the plastic range. 
Problem types of practical importance include explosive loading, 
either external due to military attack or internal for example due to 
disruptive accident in a pressure vessel or containment structure; 
various types of vehicular impact; wave impact on ship or offshore 
structures; and high energy rate forming. Preliminary applications 
have been made of the methods under investigation in the program 
presently being reviewed in all but the last of the above areas. 


19175 (AD-A—054346) Investigation of warm prestress for the 
case of small delta T during a reactor loss-of coolant accident. Interim 
report. Loss, F.J.; Gray, R.A. Jr; Hawthorne, J.R. (Naval Research 
Lab., Washington, DC (USA)). 9 Mar 1978. Contract AT(49-24)- 
0207. 26p. (NRL—8198). NTIS PC A03/MF AO1. 

An experimental investigation was conducted to characterize 
the benefits of warm prestress (WPS) in limiting crack extension in 
the wall of a nuclear vessel during a loss-of-coolant accident 
(LOCA) followed by introduction of relatively cold water by the 
emergency core cooling system. The present research emphasized 
material behavior under conditions of a small delta T between the 
temperature of WPS and the failure temperature as might occur 
during a LOCA. The results have demonstrated that fracture will 
not occur during a simultaneous unloading and cooling of the crack- 
tip region following WPS even though the critical K sub ic of the 
virgin material is achieved. The results also demonstrated that, for 
the conditions investigated, fracture will not occur unless the level 
of WPS has been exceeded. It is concluded that WPS produces an 
‘effective’ elevation in K sub ic and that this elevation will limit 
crack extension in the vessel wall so as to retain the coolant. 
(Author) 


19176 (BNL-NUREG—25323) Very high temperature behavior 
of HTGR core materials. Soo, P.; Uneberg, G.; Sabatini, R.; Shroy, 
R.E.; Sastre, C.; Schweitzer, D.G. (Brookhaven National Lab., 
Upton, NY (USA)). 1978. Contract EY-76-C-02-0016. 14p. (CONF- 
781144—9). Dep. NTIS, PC A02/MF AO1. 

From 2. US-Japan seminar on HTGR safety technology; Fuji, 
Japan (24 Nov 1978). 
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A description is given of experiments to investigate the be- 
havior of HTGR core materials during hypothetical heatup acci- 
dents in which the core temperature is assumed to reach values 
between 2400°C and the graphite sublimation range (> 3600°C). The 
work includes BISO coated fuel particle failure, simulated fission 
product migration in core graphite, and graphite sublimation behav- 
ior. 


19177 (BNL-NUREG—25329) HTGR accident delineation. 
Sastre, C.A. (Brookhaven National Lab., Upton, NY (USA)). 1978. 
Contract EY-76-C-02-0016. 4p. (CONF-781144—8). Dep. NTIS, PC 
A02/MF AOl1. 

From 2. US-Japan seminar on HTGR safety technology; Fuji, 
Japan (24 Nov 1978). 

The areas of common cause failure, completeness, and human 
error in HTGR accident delineation require special attention because 
of the somewhat limited experience and the particularly long time 
scale of HTGR accidents. Some problems of accident delineation are 
reviewed, not by describing the sequences that have been identified 
and are being analyzed, but by considering the process of accident 
delineation in itself with emphasis on the particular problems of 
accident delineation and risk analysis when applied to HTGRs. 


19178 (CAAP-TR—78-035(Vol.)) Assessment of the RELAP4/ 
MOD6 thermal-hydraulic transient code for PWR experimental appli- 
cations. Volume 1. Assessment analysis. (Idaho National Engineering 
Lab., Idaho Falls (USA)). 1978. Contract EY-76-V-07-1570. 190p. 
Dep. NTIS, PC A09/MF AOl. 

The RELAP4/MOD6 computer code was recently released 
to the public by the Nuclear Regulatory Commission for use in 
reactor transient thermal-hydraulic analysis. The code has a unique 
new capability for calculation of both the blowdown and reflood 
portions of a postulated pressurized water reactor loss-of-coolant 
accident. Assessment of this code after its release represents the 
quality-evaluation phase of the code development program. A prin- 
cipal assessment objective is to provide tested and evaluated codes 
usable in the analysis of hypothesized LWR (light water reactor) 
accidents. This objective has been met through comparison and 
evaluation of code calculations with results of thermal-hydraulic 
experiments. 


19179 (CNEN-RT/DISP—77-5) Comparative study on the pop- 
ulation distribution around some European nuclear power plants. 
Boeri, G.C.; Caracciolo, R.; Fiorenza, R.; Frittelli, L. (Comitato 
Nazionale per l’Energia Nucleare, Rome (Italy)). 1977. Sp. (In 
Italian). Dep. NTIS (US Sales Only), PC A02/MF AO1. 

In this report are summarized the preliminary results of a 
comparative study on the populations distribution around nuclear 
power stations in EEC countries. 


19180 (CNEN-RT/ING—77-8) Heat transfer in condensing jets 
of steam in water (pressure-suppressure systems). Cumo, M.; Farello, 
G.E.; Ferrari, G. (Comitato Nazionale per l'Energia Nucleare, Rome 
(Italy)). 1977. 24p. Dep. NTIS (US Sales Only), PC A03/MF AO1. 

The basic laws of heat transfer for direct condensation of 
vapour jets in subcooled water pool are investigated, with reference 
to the pressure-suppressure systems in B.W.R.'s. Heat transfer coeffi- 
cients hsub(dc) are very high (of the order of 300/Wcm? Csup(deg)) 
and depends mainly on the pool subcooling (ATsub(sub)) and on the 
vapour quality of the discharging jet (X) hsub(d.c.)=(360X?- 
530X + 250.ATsub(sub)sup(X/10.5)+0.26. To obtain stable vapour 
cones at the outlet section of the discharging channel it is necessary 
to reach critical flows at the outlet. Stability depends on both the 
specific mass flowrate and the pool subcooling. 


19181 (CONF-781022—26) Blowdown heat transfer surface in 
RELAP4/MOD6 and data comparisons. Nelson, R.A.; Sullivan, L.H. 
(Idaho National Engineering Lab., Idaho Falls (USA)). 1978. Con- 
tract EY-76-C-07-1570. 1lp. Dep. NTIS, PC A02/MF AO1. 

From Meeting on nuclear power reactor safety; Brussels, 
Belgium (16 Oct 1978). 

RELAP4 is a thermal hydraulic analysis tool written to 
analyze transients in light water reactors (LWR). To date, most of 
the applications for RELAP4 have been to analyze postulated 
LOCA transients in LWR and the response of experimental systems 
to loss-of-coolant experiments. An important part of these analyses is 
the prediction of the fuel rod or heater surface temperature which 
involves the calculation of surface heat transfer coefficients. The 
paper describes the outcome of a significant blowdown heat transfer 
development effort which is incorporated in RELAP4/MOD6 (the 
current version of the code available to the United States public 
from the Argonne Code Center). The primary emphasis in the 
MOD6 development was on a PWR reflood capability. The best- 
estimate blowdown heat transfer correlation and logic were added to 
provide improved blowdown predictive capability. 


19182 (CONF-781022—27) Structural and containment response 
to LMFBR accidents. Marchaterre, J.F.; Fistedis, S.H.; Baker, L. Jr.; 
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Stepnewski, D.D.; Peak, R.D.; Gluekler, E.L. (Argonne National 
Lab., IL (USA); Hanford Engineering Development Lab., Richland, 
WA (USA); General Electric Co., Sunnyvale, CA (USA)). 1978. 
Contract W-31-109-ENG-38. 15p. Dep. NTIS, PC A02/MF A011. 

From Meeting on nuclear power reactor safety; Brussels, 
Belgium (16 Oct 1978). 

The adequacy of the containment of fast reactors has been 
traditionally evaluated by analyzing the response of the containment 
to a spectrum of core disruptive accidents. The current approach in 
the U.S. is to consider fast reactor response to accidents in terms of 
four lines of assurance (LOAs). Thus, LOA-1 is to prevent accidents, 
LOA-2 is to limit core damage, LOA-3 is to control accident 
progression and LOA-4 is to attenuate radiological consequences. 
Thus, the programs on the adequacy of containment response fall 
into LOA-3. Significant programs to evaluate the response of the 
containment to core disruptive accidents and, thereby, to assure 
control of accident progression are in progress. These include evalu- 
ating the mechanical response of the primary system to core disrup- 
tive accidents and evaluating the thermal response of the reactor 
structures to core melting, including the effects this causes on the 
secondary containment. The analysis of structural response employs 
calculated pressure-volume-time loading functions. The results of the 
analyses establish the response of the containment to the prescribed 
loadings. The analysis of thermal response requires an assessment of 
the distribution and state of the fuel, fission products and activated 
materials from accident initiation to final disposition in a stable 
configuration. 


19183 (CONF-781022—28) Critical experimental study of inte- 
gral physics parameters in simulated LMFBR meltdown cores. Bhatta- 
charyya, S.K.; Wade, D.C.; Bucher, R.G.; Smith, D.M.; LeSage, 
L.G. (Argonne National Lab., IL (USA)). 1978. Contract W-31-109- 
ENG-38. 10p. Dep. NTIS, PC A02/MF AO1. 

From Meeting on nuclear power reactor safety; Brussels, 
Belgium (16 Oct 1978). 

A program of measurements designed to provide experimen- 
tal data for the validation of analytical methods used in the neutron- 
ics part of LMFBR accident analyses has recently been completed at 
Argonne National Laboratory. A considerable volume of critical 
experimental data already exists for normal, undamaged LMFBR 
cores, and the size of the calculational and cross-section data errors 
is well established. However, this knowledge cannot be easily ex- 
trapolated to severely distorted accident configurations because of 
the large changes in neutron spectrum and system leakage properties 
(including streaming in large cavities) which are induced by redis- 
tribution of materials. The available experimental data on the physics 
of damaged LMFBR cores are inadequate for use in the systematic 
validation of calculational methods for a variety of reasons. The 
present program provides a clean, benchmark set of experiments 
with large reactivity changes (involving approximately 18.5% core 
volume distortions) for use in the methods validation. The reference 
configuration for the measurements consisted of a single core zone 
with a typical LMFBR composition. A sequence of idealized con- 
figurations was designed to follow from this reference to simulate, in 
a static or “snap-shot” sense, the sequence of configurations that 
might result from a loss-of-flow transient. 


19184 (CONF-781022—30) LMFBR operational safety: the 
EBR-II experience. Sackett, J.I.; Allen, N.L.; Dean, E.M.; Fryer, 
R.M.; Larson, H.A.; Lehto, W.K. (Argonne National Lab., Idaho 
Falls, ID (USA)). 1978. Contract W-31-109-ENG-38. 14p. Dep. 
NTIS, PC A02/MF AO1. 

From Meeting on nuclear power reactor safety; Brussels, 
Belgium (16 Oct 1978). 

The mission of the Experimental Breeder Reactor II (EBR-II) 
has evolved from that of a small LMFBR demonstration plant to a 
major irradiation-test facility. Because of that evolution, many oper- 
ational-safety issues have been encountered. The paper describes the 
EBR-II operational-safety experience in four areas: protection- 
system design, safety-document preparation, tests of off-normal reac- 
tor conditions, and tests of elements with breached cladding. 


19185 (CONF-781022—32) Low sodium void cores. Barthold, 
W.P.; Beitel, J.C.; Lam, P.S.K.; Orechwa, Y.; Su, S.F.; Turski, R.B. 
(Argonne National Lab., IL (USA)). 1978. Contract W-31-109- 
ENG-38. 12p. Dep. NTIS, PC A02/MF AOI. 

From Meeting on nuclear power reactor safety; Brussels, 
Belgium (16 Oct 1978). 

To avoid high energy releases in LMFBR TUC accidents 
which are accompanied by a failure to scram with a regular shut- 
down system, various devices have been proposed which would add 
negative reactivity to the core by either bringing poison material 
into the core or by creating negative reactivity feedbacks coming 
from the thermal expansion of the core. While inherent shutdown 
systems (ISSs) show promise for enhancing safety by adding poison 
to the reactor, the trigger mechanism and the geometry of the poison 
are critical design issues. But by postulating an “unprotected” acci- 
dent, an emergency shutdown capability is denied by definition and 





2002 ENERGY RESEARCH ABSTRACTS 


the core has to rely solely on inherent safety features. Thermal 
expansion of core components can lead to the addition of negative 
reactivity to the core, however, a on the core restraint 
system this reactivity margin is usually small and does not prevent 
sodium boiling. Another approach to enhance the safety of the core 
is to modify the core design such that the removal of sodium from 
the core would add only a small amount of positive reactivity or 
even a negative reactivity. There exists no firm and quantified design 
goal for the maximum allowable sodium void reactivity. In a simplis- 
tic approach, a sodium void reactivity of approximately $2 or less 
would be desirable to compensate for roughly $1 in Doppler reactiv- 
ity and $1 as the margin to the prompt-critical stage. But voiding 
incoherence and fuel motion patterns certainly affect this target 
value. At this stage of knowledge, it is also not clear if all fuel types 
would require the same reduction in sodium void reactivity to assure 
a benign transition phase leading to the termination of a TUC event. 
A discussion is presented of low sodium void core options which 
concentrates on the means of lowering sodium void reactivity in 
general and the oxide fuel form of the uranium—plutonium cycle in 
particular rather than the carbide, nitride and metal fuel forms. 


19186 (CONF-781033—9) Hodoscope performance tests on a 91- 
pin fuel bundle at PARKA. Fink, C.L.; DeVolpi, A.; Rhdoes, E.A.; 
Evans, A.E. (Argonne National Lab., IL (USA); Los Alamos Scien- 
tific Lab., NM (USA)). 1978. Contract W-31-109-ENG-38. 6p. Dep. 
NTIS, PC A02/MF AOI. 

From IEEE nuclear science symposium; Washington, DC, 
USA (18 Oct 1978). 

Joint LASL/ANL studies of the fuel motion performance 
capability of a fast-neutron hodoscope have been performed on a 91- 
- fuel bundle. Optimization of the neutron detectors used in the 

odoscope was also investigated. The neutron detectors tested were 
a Hornyak button and a stilbene detector with pulse shape discrimi- 
nation. These studies show that a hodoscope can provide useful fuel 
motion detection capability for large bundles and that the amount of 
information provided is greatly increased by the use of neutron 
detectors with high neutron thresholds and high detection efficiency. 
These measurements indicate that the TREAT hodoscope can be 
upgraded to meet most of the fuel motion diagnostic requirements of 
new safety facilities. 


19187 (CONF-781105—11) Behavior of four PWR rods subject- 
ed to a simulated loss-of-coolant accient in the power burst facility. 
Cook, T.F.; Hagrman, D.L.; Sepold, L.K. (Idaho National Engineer- 
ing Lab., Idaho Falls (USA)). 1978. Contract EY-76-C-07-1570. 6p. 
Dep. NTIS, PC A02/MF AOI. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

Cladding deformation characteristics resulting from the first 
nuclear blowdown tests (LOC-11) conducted in the Power Burst 
Facility (PBF) are emphasized in this paper. The objective of the 
LOC-11 tests was to obtain data on the thermal, mechanical, and 
materials behavior of pressurized and unpressurized fuel rods when 
exposed to a blowdown similiar to that expected in a pressurized 
water reactor (PWR) during a hypothesized double-ended cold-leg 
break. The test hardware consisted of four separately shrouded fresh 
fuel rods of PWR 15 x 15 design. Initial plenum pressures ranged 
from atmospheric to 4.8 MPa (representative of end-of-life). During 
LOC-11C, the four fuel rods were subjected to 6.5 hours of nuclear 
operation at approximately 67 kW/m average rod power to cause 
decay heat build-up. Just before the start of blowdown, cladding 
surface temperatures were about 620 K and fuel centerline tempera- 
tures were in the 2500 to 2600 K range. During the 30-second 
blowdown transient, CHF occurred 2 seconds after initiation. Fuel 
centerline temperature dropped continuously, while cladding surface 
temperatures increased. Maximum cladding temperatures of 1030 to 
1050 K occurred 15 seconds into the transient. Posttest destructive 
examination revealed cladding microstructures and oxide thicknesses 
consistent with the measured cladding temperatures. The cladding 
surface thermocouples did not appreciably affect cladding tempera- 
ture oan (fin cooling effect) in the vicinity of the thermo- 
couples. 


19188 (CONF-781105—12) Film boiling behavior in a nine rod 
cluster. Sparks, D.T.; Stanley, C.J.; McCardell, R.K. (Idaho Nation- 
al Engineering Lab., Idaho Falls (USA)). 1978. Contract EY-76-C- 
07-1570. Sp. Dep. NTIS, PC A02/MF AO1. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

Film boiling in a cluster geometry was investigated during a 
recent test conducted in the Power Burst Facility. Cluster informa- 
tion is necessary to assess the applicability of single rod experimental 
data used in developing light water reactor fuel rod behavior 
models. The nine-rod test, part of the Power-Cooling-Mismatch 
(PCM) Test Series, was designed to investigate the film boiling 
behavior of a central fuel rod surrounded by fuel rods that were also 
in the film boiling heat transfer regime. Information obtained pro- 
vides insight into film boiling fuel rod behavior, in an environment 
believed to be representative of a power reactor rod during a period 
of over-power or low-flow operation. The nine test rods were 
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arranged in a 3 x 3 lattice with spacing typical of a PWR cluster. 
Except for fuel enrichment and overall length, the rods were of 
PWR design. 


19189 (CONF-781105—14) ECC delivery and distribution in 
scaled PWR experiments. Batt, D.L.; Berta, V.T. (Idaho National 
Engineering Lab., Idaho Falls (USA)). 1978. Contract EY-76-C-07- 
1570. 4p. Dep. NTIS, PC A02/MF AOl1. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

Reactor Safety research currently being conducted in the 
LOFT and Semiscale experimental facilities has produced experi- 
mental results relevant to emergency core coolant (ECC) licensing 
calculations. LOFT, Semiscale, and commerical PWRs are related 
through a volume scaling rationale which permits identification of 
the trends in the thermal-hydraulic phenomena in scaled research 
facilities. Additionally, the thermal-hydraulic phenomena in PWRs 
can be bounded through application of the scaling rationale. The 
experimental ECCS results relevant to licensing were obtained prin- 
cipally from the two LOFT experiments described. Experimental 
results from the Semiscale program and other LOFT experiments 
are used where required in extending the trends of the thermal- 
hydraulic phenomena in the scaled systems to commerical PWRs. 
ECCS capability is discussed herein in terms of the ECC delivery 
delay to the lower plenum and the undelivered ECC to the reactor 
vessel during ECCS operation. 


19190 (CONF-781105—15) Calculation of local conditions data 
and uncertainty bands for inclusion to the NRC heat transfer data 
bank for semiscale test S-02-9. Varacalle, D.J. Jr. (Idaho National 
Engineering Lab., Idaho Falls (USA)). 1978. Contract EY-76-C-07- 
1570. 6p. Dep. NTIS, PC A02/MF AO1. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

To accommodate the need for data generated by the nuclear 
community, the Nuclear Regulatory Commission has established a 
Reactor Safety Research Data Base Program. This program estab- 
lishes the capability of depositing data related to nuclear safety 
experiments into a series of compatible data bases (for example, heat 
transfer, critical flow) such that they are easily available for analysis, 
comparison, and code verification. The overall Data Bank is com- 
prised of the experimental facilities which produce the applicable 
test data, the technical service organizations which coordinate the 
input from the data sources, and the actual data repositories. The 
development of the Heat Transfer Data Bank is the topic of discus- 
sion of this paper. 


19191 (CONF-781105—17) Automated common cause analysis. 
Wilson, J.; Rasmuson, D.; Marshall, N. (Idaho National Engineering 
Lab., Idaho Falls (USA)). 1978. Contract EY-76-C-07-1570. 5p. Dep. 
NTIS, PC A02/MF AO1. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

The main challenge in the reliability field today is presented 
by dependent events. This is illustrated by the multiple failures of the 
Brown's Ferry Fire and the 21 simultaneous failures which defeated 
redundancy in the Oak Ridge Reactor. This paper describes a 
procedure and computer codes for meeting this challenge. 


19192 (CONF-781105—58) Condensation from a large HCDA 
vapor-gas bubble onto structures. Oezisik, M.N.; Kress, T.S.; White, 
J.S. (Oak Ridge National Lab., TN (USA)). 1978. Contract W-7405- 
ENG-26. 6p. Dep. NTIS, PC A02/MF AO1. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

A mechanistic assessment of the consequences of a Hypotheti- 
cal Core Disruptive Accident (HCDA) for a sodium-cooled breeder 
reactor will require analyses that determine the quantity of fuel 
released from the primary containment. This release is due to fuel 
melting, vaporization, and movement through the sodium pool and 
leakage through the assumed damaged vessel head closure. Accord- 
ing to some views, this fuel may move through the cooler sodium 
pool as a large fuel vapor bubble containing non-condensable fission 
gases. There is potential for removal of the radionuclide source 
during this transport by condensation onto structural material (i.e., 
instrument carriers, control rod drives, support structures, etc.) as 
well as at the bubble interface. Previous analyses have estimated the 
condensation rates at the bubble interface. The work described 
extends a previous model to condensation on structural surfaces in 
the bubble path. The results of the analysis show that the condensa- 
tion model for thick steel structures yields similar results as the 
previous model for condensation on the bubble interface. Due to the 
high thermal conductivities of both sodium and steel, the mass 
transfer on the vapor side becomes the controlling factor for conden- 
sation. In the case of thin steel structures, the interface temperature 
rise becomes significant (melting temperatures may be reached) due 
to the limited heat sink provided by the structure. 


19193 (CONF-781105—67) LOFT LOCE fuel module structural 
response. Selcho, H.S. (Idaho National Engineering Lab., Idaho 
Falls (USA)). 1978. 4p. Dep. NTIS, PC A02/MF AO1. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 





APRIL 30, 1979 


The purpose of the LOFT fuel structural response evaluation 
program is to assess the accuracy of the structural response predic- 
tion codes and confirm that LOFT fuel bundle structural integrity 
will be maintained during the LOFT tests. A WHAM/SHOCK/ 
SAP computer code combination has been developed to predict the 
LOFT fuel module structural response. LOFT test data have been 
evaluated, and additional computer code (RELAP/SCORE/ 
MOXY) combinations are being developed for predicting guide tube 
temperatures during the future LOFT tests. 


19194 (CONF-781105—68) Preliminary best estimate analysis of 
whole core LOCA behavior. Charyulu, M.K. (Idaho National Engi- 
neering Lab., Idaho Falls (USA)). 1978. Contract EY-76-C-07-1570. 
7p. Dep. NTIS, PC A02/MF AOl. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

Analyses of fuel behavior during LOCA have generally been 
performed for a single fuel rod (the “hot rod”) of a reactor core. 
This type of analysis, even using best estimate assumptions, does not 
apply to the behavior of majority of the fuel rods in the core. 
Furthermore, burnup effects are normally considered only so far as 
the fill gas pressure and, partly, the stored energy are concerned. 
However, the gap closure and additional burnup effects strongly 
influence the fuel behavior during a transient. Consequently, the 
power history should be simulated for the fuel rod during its life 
prior to the accident analysis. The paper describes a preliminary best 
estimate analysis using the FRAP-S and FRAP-T codes, to deter- 
mine the behavior of the fuel rods in an operating commercial 15 x 
15 PWR core during a postulated loss of coolant accident (LOCA). 
The blowdown, refill, and reflood phases of the core were consid- 
ered. 


19195 (CONF-781105—70) NRC/RSR data bank program. Ban- 
kert, S.F.; Evans, C.D.; Hardy, H.A.; Litteer, G.L.; Schulz, G.L.; 
Smith, N.C. (Idaho National Engineering Lab., Idaho Falls (USA)). 
1978. Contract EY-76-C-07-1570. 3p. Dep. NTIS, PC A02/MF AO1. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

The United States Nuclear Regulatory Commission (NRC) 
has established at the Idaho National Engineering Laboratory 
(INEL) the NRC/Reactor Safety Research (RSR) Data Bank Pro- 
gram. The program is under the direction of EG and G Idaho, Inc., 
and is intended to provide the means of collecting, processing, and 
making available experimental data from the many water reactor 
safety research programs. The NRC/RSR Data Bank Program 
collects qualified engineering data on a prioritized basis from experi- 
mental program data bases, stores the data in a single data bank in a 
common format, and makes the data available to users. The NRC/ 
RSR Data Bank specializes in water reactor safety experimental 
data, but it has a number of other scientific applications where large 
amounts of numeric data are or will be available. As an example of 
size, a single water reactor safety test may generate 10 million data 
words. Future examples of the use of a data bank might be in 
gathering data on low head hydraulics, solar projects, and liquid 
metal reactor safety data. 


19196 (CONF-781105—72) Prediction of LOFT core fluid con- 
ditions during blowdown and refill. Grush, W.H.; White, J.R. (Idaho 
National Engineering Lab., Idaho Falls (USA)). 1978. Contract EY- 
76-C-07-1570. Sp. Dep. NTIS, PC A02/MF AO1. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

One of the primary objectives of the LOFT (Loss-of-Fluid 
Test) Program is to provide data required to evaluate and improve 
the analytical methods currently used to predict the LOCA (Loss-of- 
Coolant Accident) response of large pressurized water reactors. The 
purpose of the paper is to describe the computer modeling methods 
used in predicting the fluid conditions in the LOFT core during the 
blowdown and refill phases of a nuclear LOCE (Loss-of-Coolant 
Experiment). Prediction results for a LOFT nonnuclear isothermal 
LOCE are compared to the experimental data to illustrate the 
validity of the modeling choices. 


19197 (CONF-781146—7) Overview PWR-Blowdown Heat 
Transfer Separate-Effects Program, White, J.D. (Oak Ridge National 
Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 16p. Dep. NTIS, 
PC A02/MF AOl. 

From 6. water reactor safety research meeting; Germantown, 
MD, USA (6 Nov 1978). 

The ORNL Pressurized Water Reactor Blowdown Heat 
Transfer Program (PWR-BDHT) is a separate-effects experimental 
study of thermal-hydraulic phenomena occurring during the first 20 
sec of a hypothetical LOCA. Specific objectives include the determi- 
nation, for a wide range of parameters, of time to CHF and the 
following variables for both pre- and post-CHF: heat fluxes, AT 
(temperature difference between pin surface and fluid), heat transfer 
coefficients, and local fluid properties. A summary of the most 
interesting results from the program obtained during the past year is 
presented. These results are in the area of: (1) RELAP verification, 
(2) electric pin calibration, (3) time to critical heat flux (CHF), (4) 
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heat transfer coefficient comparisons, and (5) nuclear fuel pin simula- 
tion. 


19198 (ECN—34) Fast reactor program. Combined second and 
third quarters 1977 progress report. Hoekstra, E.K. (Stichting Ener- 
gieonderzoek Centrum Nederland, Petten). Jan 1978. 62p. Dep. 
NTIS (US Sales Only), PC A04/MF AOI. 

Average capture cross sections and their standard deviations 
of a number of fission product nuclides in an SNR-300 flux spectrum, 
derived from the integral data from STEK and CFRMF, are given. 
The HFR-TOP facility for transient overpower experiments on fuel 
pins being irradiated in the pool-side facility for transient overpower 
experiments on fuel pins being irradiated in the pool-side facility of 
the HFR is described. The outcome of the thermal diffusivity 
measurements on U(C,N) pellets of different oxygen content is 
reported. Results of destructive tests on samples of stainless steel 
DIN 1.4948 used in the SNR-300 reactor vessel are discussed. Data 
on the floor of the SAUNA vessel to the covering sodium aerosol 
are given. Heat transfer and temperature noise analyses of the single 
and two-phase experiments performed behind a flow blockage in an 
electrically heated 28-rod bundle in a sodium coolant are reported. 


19199 (EPRI-NP—876) Surface effects in the transport of air- 
borne radioiodine at light water nuclear power plants. Final report. 
Hemphill, R.T.; Pelletier, C.A. (Nuclear Environmental Services, 
Rockville, MD (USA)). Sep 1978. 60p. Dep. NTIS, PC A04/MF 
AOl. 

Past experience has indicated that radioiodine in ventilation 
effluents from light water reactors aged from the point of emanation 
within the plant to the point of plant effluent release. As used in the 
context of this report, “aging’’ implies that there was a greater 
reduction in the concentrations of the isotopes with shorter half-lives 
compared to what would be expected from normal ventilation air 
flow rates, and that there was a change in the chemical form from 
the more reactive elemental form to the less reactive organic form. 
This study was conducted to determine if the interaction of airborne 
radioiodine with surfaces could have been the cause of this occur- 
rence. Various surface materials common to nuclear power plants, 
such as concrete, galvanized steel, aluminum, and paints, were 
applied. The results indicated that surface interactions do shift the 
chemical forms of radioiodine from the more reactive elemental 
form to the less reactive organic form, and that the iodine can be 
retained for a sufficient length of time to affect the concentration 
ratios of long-lived isotopes relative to those with shorter half-lives. 
Concrete and painted surfaces were found to be most effective. 


19200 (GA-A—15132) HTGR Generic Technology Program. 
Safety, systems and component design and development. Quarterly 
progress report for the period ending September 30, 1978. (General 
Atomic Co., San Diego, CA (USA)). Oct 1978. Contract EY-76-C- 
03-0167. 70p. Dep. NTIS, PC A04/MF AOl1. 

The work documented includes HTGR safety and safety- 
related studies to better understand and more accurately define 
safety characteristics and safety margins of GCRs and under postu- 
lated accident conditions. Also included are the design, analysis, and 
testing of the PCRV, liner, penetrations, thermal barrier, reactor 
internals, steam generator, core auxiliary heat exchanger, and rotat- 
ing machinery. Design studies and analyses plus experimental proce- 
dures and results are discussed and, where appropriate, the data are 
presented in tables, graphs, and photographs. 


19201 (GRS-F—45) Reports on the projects in the field of 
reactor safety sponsored by the Federal Ministry for Research and 
Technology. Period under review: April 1st until June 31st, 1977. 
(Gesellschaft fuer Reaktorsicherheit m.b.H. (GRS), Koeln (Ger- 
many, F.R.)). Nov 1977. 491p. (In German). Dep. NTIS (US Sales 
Only), PC A22/MF AO1. 

Investigations on the safety of Light Water Reactors (LWR) 
being performed in the framework of the Research Program Reactor 
Safety (RS-projects) are sponsored by the BMFT (Federal Minister 
for Research and Technology), Bundesminister fuer Forschung und 
Technologie. Objective of this program is to investigate in greater 
detail the safety margins of nuclear energy plants and their systems 
and the further development of safety technology. The GRS (Reac- 
tor Safety Association), Gesellschaft fuer Reaktorsicherheit mbH, by 
order of BMFT, informs continuously of the status of these investi- 
gations within the series 'GRS-F-Fortschrittsberichte’ (GRS-F-Prog- 
ress Reports). Each progress report represents a compilation of 
individual reports about the different projects of the search program. 
The individual reports are prepared by the contractors themselves as 
a documentation of their progress in work and published by the 
GRS-FB (Research Coordination Department), Forschungsbe- 
treuung at the GRS, within the framework of general information of 
the progress in reactor safety research. Each report describes the 
work performed, the results and the next steps of the work. The 
individual reports are attached to the classification system estab- 
lished by the CEC (Commission of the European Communities). The 
GRS-F-Progress Reports also include a list of the current investiga- 
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tions arranged according to the projects of the BMFT-Research 
Program Reactor Safety. This compilation, in addition to the LWR- 
investigations, also contains first contributions on the safety of 
advanced reactors. 


19202 (GRS-F—47) Reports on the projects in the field of 
reactor safety sponsored by the Federal Ministry for Research and 
Technology. Period under review: 1st July until 30th September, 1977. 
(Gesellschaft fuer Reaktorsicherheit m.b.H. (GRS), Koeln (Ger- 
many, F.R.)). Dec 1977. vp. (In German). Dep. NTIS (US Sales 
Only), PC A19/MF AOI1. 

Investigations on the safety of Light Water Reactors (LWR) 
being performed in the framework of the Research Program Reactor 
Safety (RS-projects) are sponsored by the BMFT (Federal Minister 
for Research and Technology), Bundesminister fuer Forschung und 
Technologie. Objective of this program is to investigate in greater 
detail the safety margins of nuclear energy plants and their systems 
and the further development of safety technology. The GRS (Reac- 
tor Safety Association), Gesellschaft fuer Reaktorsicherheit mbH, by 
order of the BMFT, informs continuously of the status of these 
investigations within the series 'GRS-F-Fortschrittsberichte’ (GRS- 
F-Progress Reports). Each progress report represents a compilation 
of individual reports about the different projects of the search 
program. The individual reports are prepared by the contractors 
themselves as a documentation of their progress in work and pub- 
lished by the GRS-FB (Research Coordination Department), Fors- 
chungsbetreuung at the GRS, within the framework of general 
information of the progress in reactor safety research. Each report 
describes the work performed, the results and the next steps of the 
work. The individual reports are attached to the classification system 
established by the CEC (Commission of the European Communi- 
ties). The GRS-F-Progress Reports also include a list of the current 
investigations arranged according to the projects of the BMFT- 
Research Program Reactor Safety. This compilation, in addition to 
the LWR-investigations, also contains first contributions on the 
safety of advanced reactors. 


19203 (KFK—2500, pp 384-387) Investigations of the fuel rod 
behavior during the blowdown-phase of a loss-of-coolant accident. Out- 
of-pile experiments with electrically heated single rods. Class, G.; 
Foempe, D. (Kernforschungszentrum Karlsruhe G.m.b.H. (Ger- 
many, F.R.). Inst. fuer Reaktorentwicklung); Hain, K.; Bruederle, 
F.; Hinz, A.; Paroth, N.; Vollmer, T.; Wagner, K. (Kernforschungs- 
zentrum Karlsruhe G.m.b.H. (Germany, F.R.). Abt. Reaktorbetrieb 
und Technik). Dec 1977. (In German). 

In Eleventh semiannual report/first half of 1977. 

This experiment will be called from now COSIMA (= con- 
trolled single rod blowdown simulation experiment Karlsruhe). 
Electronic data processing and computerized control of blowdown 
using the CALAS-system is ready for operation and has been tested. 
A flexible control program including direct data input from the 
experimental area to the computer has been provided, as well as a 
quick-look evaluation possibility, to be used immediately after ex- 
periments. A first computer-controlled blowdown experiment has 
been performed successfully. A first evaluation of the experimental 
data showed that the test instrumentation works as expected - this 
also holds for the recently developed true-mass-flow-meter (for 
transient two phase flow measurements) and for the pyrometric 
device for measuring cladding temperatures. The test rig now is 
ready to start the full experimental operation. 


19204 (KFK—2500, pp 448-461) Constitution and reaction be- 
haviour of LWR-materials under core melting conditions. Holleck, H.; 
Nazare, S.; Ondracek, G.; Skokan, A. (Kernforschungszentrum 
Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer Material- und Fest- 
koerperforschung). Dec 1977. (In German). 

In Eleventh semiannual report/first half of 1977. 

1) The reaction behaviour of the fission products can be 
explained by the different relative stabilities of the oxides. While the 
rare earth metals and zirconium are oxidized in the fuel, Mo and Tc 
are oxidized at the same time as the steel components enter the oxide 
melt. The Platinum metals remain in the metallic state. 2) The oxide 
part of the corium melt is rapidly mixed up with molten concrete 
containing limestone aggregates. According to the aggregate type 
the following differences are observed: a) silicate: The solidification 
of the oxide melt leads to a vitreous material even if it is cooled 
down slowly (1°C/min). b) limestone: The solidified oxide melt 
contains several crystalline phases (predominantly Ca2(U,Zr)O,). 
The solidification temperatures of the melt are higher than those of 
the corresponding silicate type melt. 


19205 (KFK—2500, pp 516-534) Investigation of the radiological 
consequences of reactor accidents under probabilistic aspects. 
Huebschmann, W.; Vogt, S. (Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Abt. Strahlenschutz und Sicherheit); 
Bayer, A.; Kalckbrenner, R.; Schueckler, M. (Kernforschungszen- 
trum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer Neutronenphy- 
sik und Reaktortechnik); Horsch, F. (Kernforschungszentrum Karls- 


ERA VOL. 4, NO. 8 


ruhe G.m.b.H. (Germany, F.R.). Projekt Nukleare Sicherheit). Dec 
1977. (In German). 

In Eleventh semiannual report/first half of 1977. 

The consequences of selected accidents for which the release 
sectors had been defined by the GRS have been calculated. They 
were presented as health effects/probaility distributions for the early 
fatalities, latent cancer fatalities and for the genetic effects. Already 
the local dose distributions (as an intermediate result) showed that 
with the expected thermal buoyancies of the emitted radioactive 
clouds the number of early fatalities strongly depends on the resi- 
dence time of the population in the contaminated area. The 24h-bone 
marrow dose by the radiation from deposited fission products ex- 
ceeds for all atmospheric conditions by far the dose due to the 
external radiation from the passing cloud or to inhalation. 


19206 (KFK—2500, pp 462-467) Experiments with simulated 
large core melts (preliminary project). Perinic, D.; Kammerer, B.; 
Knauss, H.; Mack, A.; Stuka, B. (Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Abt. Reaktorbetrieb und Technik). Dec 
1977. (In German). 

In Eleventh semiannual report/first half of 1977. 

Seperation of metallic from oxide melts, with the metal under- 
lying the oxide. Jets of hydrogen flame. With flat melts, toroidal 
circulation cells, downward in the middle. Highly viscous bubbles in 
oxide melts. The 250 kg Fe-melting experiments by Thermite reac- 
tion and with concrete crucibles have shown a strong dependence of 
the erosion velocity on the pool temperatures. The velocities varied 
from 40 mm/min to 5 mm/min with temperatures from 3000°C to 
1500°C. In the temperature range of 1800°C this agrees well with 
information of other experiments. The radial velocities were lower 
than the axial. The melting cavity takes the shape of a pear. A 
dehydrated layer of 45 mm maximum thickness joins the melting 
front, followed by a partly dek:ydrated layer of 55 mm maximum 
thickness. By use of a fibreglass reinforcemnet and a doubleshell 
design of the concrete crucible a configuration was designed which 
operated in a reliable manner. 


19207 (KFK—2500, pp 395-403) Investigations of the fuel rod 
behavior in the low pressure phase of a LOCA and of the interaction 
between ballooning zircaloy claddings and emergency core cooling 
(REBEKA-programme). Wiehr, K.; Emling, A.; Erbacher, F.; Just, 
W.; Neitzel, H.J.; Schaeffner, P.; Schmidt, H. (Kernforschungszen- 
trum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer Reaktorbauele- 
mente). Dec 1977. (In German). 

In Eleventh semiannual report/first half of 1977. 

For measuring the temperature distributions in the rods the 
photoscanning method was improved by determining correction 
isotherms. Photoscannings were completed for the heater rods of 
thirteen full length fuel rod simulators. For the capillary pressure 
measuring system a relation was obtained which allows the actual 
pressure development at the point of the expected balloon to be 
calculated by taking into account the temperature distribution over 
the capillary. A number of experiments carried out at different 
temperature levels showed good agreement with the theoretical 
results. Comparative cladding tube burst experiments were per- 
formed on shortened fuel rod simulators in air under adiabatic and 
non-adiabatic experimental conditions, the shroud tube being direct- 
ly heated only in the case of adiabatic experimental conditions. The 
adiabatic experiment resulted in slightly higher burst temperatures, 
slightly lower burst pressures, but considerably higher circumferen- 
tial burst strains due to much smaller azimuthal differential tempera- 
tures. Three bundle heating yp capes with subsequent flooding 
were performed. They served for commissioning and checking the 


loop for bundle tests and for verification of the improved service 
program for the display and on-line representation. 


19208 (KFK—2500, pp 559-562) Development of methods and 
techniques for the decommissioning and ultimate disposal of nuclear 
facilities. Koehler, G.W.; Weppner, I. (Kernforschungszentrum 
Karlsruhe G.m.b.H. (Germany, F.R.). Abt. Reaktorbetrieb und 
Technik). Dec 1977. (In German). 

In Eleventh semiannual report/first half of 1977. 

The following possibilities are eligible in principle for waste 
conditioning: 1) Conditioning in the nuclear power station using 
exclusively the means available in the nuclear power station (feasible 
only for small sized low-level components). 2) Conditioning in the 
nuclear power station with assistance from outside (preferably for 
decommissionings due to age); 2) Conditioning in the nuclear power 
station of dismountable facilities (both in case of decommissioning 
due to age and failure and in case of component replacement); 3) 
Conditioning in a central facility (both in case of decommissioning 
due to age and failure and in case of component replacement; major 
transport problems might be encountered, depending on the size of 
the component). Time scheduling covers all activities required to 
decommission a nuclear power plant. A subdivision into the follow- 
ing steps of planning is proposed: 4) Preliminary planning (selection 
of concept followed by planning of true-scale decommissioning); 5) 
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Detailed planning (choise of individual steps, tools, auxiliaries, safety 
and health physics program). 


19209 (KFK—2500, pp 196-205) Development of a radionuclide 
method of mass flow measurement in non-steady state multiphase 
flows. Loeffel, R.; Meichelboeck, H.; Stiefel, S.; Wolf, D.; Zeidler, 
W.D. (Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Lab. fuer Isotopentechnik); Link, W.; Suppan, A. (Kernfors- 
chungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Abt. Reaktor- 
betrieb und Technik). Dec 1977. (In German). 

In Eleventh semiannual report/first half of 1977. 

The velocities measured in the blowdown channels during 
several blowdowns are on the order of 0 to 100 m/s. Comparison 
between the velocity of the gas phase, measured by the radionuclide 
technique, and the liquid phase, measured by infrared absorption 
(also developed within PNS) indicated good consistency of the 
measured results. This demonstrates that there was basically no slip 
between the gas phase and the liquid phase (smoke flow). The 
velocity and density measurements additionally performed at the 
discharge outlet proceeded successfully. It was possible to determine 
accurately the mass flow of the coolant at the discharge outlet. This 
was the first application of the radionuclide mass flow measuring 
technique under severe blowdown conditions. 


19210 (KFK—2500, pp 345-379) Influence of oxide fuel and 
fission products on the mechanical properties of Zry cladding tubes 
under accident conditions. Hofmann, P.; Politis, C.; Burbach, J.; 
Kurz, K.; Metzger, H.; Rejman, G.; Scheckel, B. (Kernforschungs- 
zentrum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer Material- 
und Festkoerperforschung). Dec 1977. (In German). 

In Eleventh semiannual report/first half of 1977. 

In the new test facility (TUBA) first burst experiments were 
performed with Zry-4 cladding tubes while the cladding material 
temperature, the internal tube pressure and the deformation of the 
cladding tube were measured continuously. The deformation of 
cladding tubes is recorded by a high-speed camera. The films are 
subsequently evaluated by an electronic picture analyzer; the in- 
crease of the projected tube cross-sectional area is determined as a 
function of time. The first burst experiments with Zry tube speci- 
mens containing iodine clearly show that the cladding material can 
fail as a result of stess corrosion cracking. At burst temperature <= 
850°C the maximum circumferential strains and rupture stress of 
iodine containing specimens are distinctly smaller than that of Ar 
reference specimens. Above 850°C the influence exerted by iodine 
on the mechanical properties of Zry-4 decreases markedly. 


19211 (KFK—2500, pp 306-344) High temperature steam oxida- 
tion of zircaloy 4 cladding tubes. Leistikow, S.; Berg, H. v.; Kraft, R.; 
Pott, E.; Schanz, G. (Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.). Inst. fuer Material- und Festkoerperforschung). 
Dec 1977. (In German). 

In Eleventh semiannual report/first half of 1977. 

To determine the oxygen distribution across the oxidized wall 
of Zircaloy 4 tubing the post-test evaluation of isothermal steam 
oxidation experiments was performed in parallel by hardness mea- 
surements, microprobe analysis, and theoretical calculations based 
on physical properties and the Zr-O phase diagram. The comparison 
of the results gained in this way showed that the theoretical assump- 
tions of oxygen distribution are in good agreement with the experi- 
mental findings. The isothermal/isobaric creep-rupture tests of one- 
sided closed Zircaloy 4 capsules under superimposed steam oxidation 
were continued at 1000-1300°C. Thus, the mechanical properties in 
argon and steam could be compared now over the total range of 800- 
1300°C. The experiments proved again the strengthening and ductil- 
ity reducing effect of steam oxidation on Zircaloy 4. These effects 
could be recognized the earlier the higher the test temperature was 
chosen. For all experiments a nearly equal internal pressure thresh- 
old value of 7-8 at was found below which no capsule ruptured, 
which indicates that - with increasing temperature - the decreasing 
strength of the material was overcompensated by the strengthening 
effect of steam oxidation. Far higher pressures had to be applied to 
rupture strongly oxidized calsules. The band of maximum circumfer- 
ential elongations in steam differed clearly at all temperatures from 
that in argon. 


19212 (KFK—2500, pp 388-394) Investigations on the fuel rod 
failure in the second heatup phase of a loss-of-coolant accident. In-pile 
tests with single rods in the DK loop of the FR2 reactor. Nuclear 
experiments and reference experiments. Raepple, B.; Baumgaertner, 
K.; Harbauer, G.; Hespeler, M.; Junker, H.; Karb, E.; Knappsch- 
neider, W.; Legner, W.; Leiling, W.; Lukitsch, H. (Kernforschungs- 
zentrum Karlsruhe G.m.b.H. (Germany, F.R.). Abt. Reaktorbetrieb 
und Technik). Dec 1977. (In German). 

In Eleventh semiannual report/first half of 1977. 

Five tests of the B series yielded results on the burst pressure 
and burst temperature, which lie well within the scattering band of 
the failure data obtained in out-of-pile tests performed by other 
workers. In one test the rod remained intact due to the absence of 
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internal pressure during the test. The steam flow past the specimen 
through the steam bypass in its present state had a measurable 
influence on the transient temperature rise of the cladding. The 
coupling and welding device for assembly and instrumentation of 
re-irradiated specimens was completed and tested and is now ready 
or operation. The pre-irradiation rig provided to reach a burnup of 
20,000 MWd/tsub(u) is approaching its target burnup. The compari- 
sons made between calculated and measured temperatures of BSS 05 
reveal once more a steeper temperature rise in the test during the 
first 12 - 15 seconds. The agreement was good for the rest of the 
plot. The deviation in the temperature range around 800°C is less 
than 5%. The representation of the heatup gradients makes clearly 
visible the csub(p) variation of Zry in the range of phase transition. 
At a higher power level this effect is even more pronounced. 


19213 (KFK—2500, pp 380-383) Burst-tests of zircaloy cladding 
material under combined mechanical and chemical load (FABIOLA- 
programme). Schmidt, L.; Deckers, H.; Lehning, H.; Mueller, K.; 
Leistikow, S.; Jennert, D. (Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Inst. fuer Material- und Festkoerperfors- 
chung). Dec 1977. (In German). 

In Eleventh semiannual report/first half of 1977. 

Besides single effect experiments burst tests are going to be 
prepared for a more realistic description of Zircaloy cladding behav- 
ior under LOCA-typical temperature- and pressure-transient condi- 
tions and fuel and coolant interaction. An experimental test facility is 
designed in which pressurized fuel rod simulators will be electrically 
indirectly heated in steam. The main material properties to be 
measured as function of temperature and time will be the maximum 
circumferential elongation, the time-to-rupture, and the extent of 
external and internal oxidation. At present the concept for its layout 
is completed and the main components are going to be ordered in 
the near future. 


19214 (KFK—2500, pp 479-491) Investigations on the interac- 
tions of fission products and aerosols in LWR-containments. Bunz, H.; 
Sack, C.; Schoeck, W. (Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.). Lab. fuer Aerosolphysik und Filtertechnik). Dec 
1977. (In German). 

In Eleventh semiannual report/first half of 1977. 

The improvement of the NAUA model has been advanced so 
far, that further improvements can be achieved only with the aid of 
experimental results. Comparison of the different model versions 
showed that the recently built in temperature functions have only 
small influence on the results, but that the greatest uncertainties are 
due to the lack of the data of the microscopic aerosol processes. 
Comparison with the CORRAL II code were done, too. Concerning 
the aerosol removal, the NAUA code is more realistic because it 
calculates the aerosol behavior directly. CORRAL needs input data 
for aerosol removal calculations, which are not known in most cases. 
The results obtained with both codes are quite different, especially 
for long term calculations. The construction of the experimental 
facility is nearly completed, the installation will be done in Septem- 
ber. The instrumentation for the steam condensation experiments is 
completed. The fast techniques for measuring droplet growth and 
related thermodynamic data have been tested. The data aquisition 
system has also been tested. Preliminary experiments for generating 
sufficient concentrations of UO2-aerosol were successful. 


19215 (KFK—2500, pp 418-428) Experimental investigations of 
the meltdown phase of UQ>-zircaloy fuel rods under conditions of 
failure of emergency core cooling. Hagen, S.; Gruenhagen, A.; Ma- 
lauschek, H.; Schuelken, H.; Wallenfels, K. (Kernforschungszentrum 
Karlsruhe G.m.b.H. (Germany, F.R.). Abt. Reaktorbetrieb und 
Technik). Dec 1977. (In German). 

In Eleventh semiannual report/first half of 1977. 

In the — period experiments with bundles of 7 fuel rod 
simulators and 36 reflector rods were performed in non oxidizing 
(He) and oxidizing atmosphere (He/20% 02). The supply of oxygen 
was limited, so that less oxygen was available than was necessary for 
the full oxidation of all the rods. In this way we intended to simulate 
the limited amount of steam. In the oxidizing atmosphere some of the 
bundles also contained spacers. The central rod was heated with 
separate control, or was unheated and contained solid pellets. 


19216 (KFK—2500, pp 191-195) Dynamic load of BWR pressure 
suppression systems. Mueller, R.A. (Kernforschungszentrum Karls- 
ruhe G.m.b.H. (Germany, F.R.). Inst. fuer Reaktorentwicklung). 
Dec 1977. (In German). 

In Eleventh semiannual report/first half of 1977. 

Comparison with the integral mass flows into the wetwell 
determined with the different measuring methods in the Marviken 
tests confirms the observation already made when comparing the 
mass flows. This gives a satisfactory agreement for the vapor masses 
while greater differences can be recognized for water and air masses. 
The natural frequencies of the suppression pool calculated taking 
into account the water in the wetwell agree well with the frequen- 
cies observed in the blow off tests performed in the Brunsbuettel 
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Nuclear Power Station. In the flow systems the natural frequencies 
depend on the flow rate via a relatively simple law. With increasing 
flow rate the natural frequencies decrease until they disappear when 
the sound velocity is attained. The results of calculations performed 
with the KONDAS computer program, relating to the low frequen- 
cy events of intermittent condensation, agree satisfactorily with the 
experimental data. Also the calculations made for a multitube system 
did not indicate adverse coupling effects. 


19217 (KFK—2546) Further development of the LMFBR acci- 
dent analysis codes HOPE and KADIS: automatic data transfer, new 
equation of state. Fischer, E.A.; Arnecke, G. (Kernforschungszen- 
trum Karlsruhe (Germany, F.R.). Inst. fuer Neutronenphysik und 
Reaktortechnik; Kernforschungszentrum Karlsruhe (Germany, 
F.R.). Projekt Schneller Brueter). Mar 1978. 75p. Dep. NTIS (US 
Sales Only), PC AOS/MF AO1. 

To provide suitable tools for the analysis of hypothetical 
unprotected transient overpower accidents in LMFBR, the codes 
HOPE and KADIS were further developed. HOPE analyses the 
initiating phase of a reactivity ramp accident in an irradiated core, 
KADIS is a core disassembly code. An automatic data transfer from 
HOPE to KADIS was organized. A new equation of state, which 
includes fission gas pressures, was developed and introduced in 
KADIS. The system of the two codes allows a consistent treatment 
of fission gas effects in both the initiating and the disassembly phase. 
Care was taken to make sure that the fuel-coolant interaction models 
in both codes are as well compatible as feasible. A reference tran- 
sient overpower accident, initiated by a 15/sec reactivity ramp, was 
analyzed, using a melt fraction criterion for pin failure. To make sure 
that an energetic core disassembly occurs, the rather pessimistic 
assumption of mid-plane pin failure was made. In this accident, the 
fission-gas driven fuel ejection through the rip causes a positive fuel 
motion reactivity. On the other hand, fission-gas pressure disperses 
fuel during the super-prompt critical disassembly phase, and the total 
energy release is still less than predicted in an earlier analysis of the 
same accident sequence with the codes CAPRI-2 and KADIS. In 
addition, the 15/sec ramp accident was also analyzed with the more 
mechanistic burst stress failure criterion, but still sticking to the 
pessimistic assumption of mid-plane failure. In this case, the predict- 
ed energy release is again considerably less. 


19218 (NUREG/CR—0119) RELAP4 models of the thermal 
hydraulic test facility. Turnage, K.G.; Craddick, W.G.; Hedrick, 
R.A.; Hyman, C.R.; Mullins, C.B. (Oak Ridge National Lab., TN 
(USA)). 14 Aug 1978. Contract W-7405-ENG-26. 138p. (ORNL/ 
NUREG/TM—214). Dep. NTIS, PC A07/MF AO1. 

The input data used with the computer program RELAP4/ 
MODS to model the Thermal Hydraulic Test Facility (THTF), as 
part of the ORNL PWR-BDHT Program analysis effort, are de- 
scribed. A model of the whole THTF system and a three-channel 
component model of the THTF test section are covered. Emphasis is 
placed on the original data sources and analysis techniques used in 
developing input model data. 


19219 (NUREG/CR—0275) Experimental investigation of syn- 
ergisms in Class 1 components subjected to LOCA typetests. Bonzon, 
L.L. (Sandia Labs., Albuquerque, NM (USA)). Jan 1978. Contract 
EY-76-C-04-0789. 242p. (SAND—78-0067). Dep. NTIS, PC All1/ 
MF AOI. 

This report presents results of tests of Class 1 equipment 
under postulated loss-of-coolant accident (LOCA) simulation pro- 
files. The overall program objective is to evaluate LOCA testing 
methodologies and the influence that the selected methodology has 
on equipment performance and test results. In the test series report- 
ed, the potential synergistic effects of simultaneous radiation applica- 
tion were investigated; within the tests conducted as detailed, no 
significant synergistic effects were observed for any Class 1 equip- 
ment tested. Qualification or disqualification of specific Class 1 
equipment should not be inferred from the results or data presented. 


19220 (NUREG/CR—0291) Experiment data report for Semis- 
cale Mod-3 blowdown heat transfer test S-07-2 (baseline test series). 
- Esparza, V.; Sackett, K.E.; Stanger, K. (Idaho National Engineering 
Lab., Idaho Falls (USA)). Dec 1978. Contract EY-76-C-07-1570. 
300p. (TREE— 1222). Dep. NTIS, PC A13/MF AOI. 

Recorded test data are presented for Test S-07-2 of the 
Semiscale Mod-3 baseline test series. This test is one of several 
Semiscale Mod-3 experiments conducted to investigate the thermal 
and hydraulic phenomena accompanying a hypothesized loss-of- 
coolant accident in a pressurized water reactor (PWR) system. Test 
S-07-2 was conducted from initial conditions of 15.1 MPa and 558 K 
to investigate the response of the Semiscale Mod-3 system to a 
blowdown transient following a simulated double-ended offset shear 
of the broken loop cold leg piping. The specific objectives of this 
test were to assess the effect of radial power peaking on core 
thermal-hydraulic behavior and to evaluate the effect of emergency 
core coolant (ECC) subcooling on downcomer penetration charac- 
teristics in the Mod-3 system. During the test, cooling water was 
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injected into the cold leg of the intact and broken loops to simulate 
ECC injection in a PWR. 


19221 (NUREG/CR—0356) Experiment data report for Semis- 
cale Mod-3 blowdown heat transfer test S-07-3 (baseline test series). 
Gillins, R.L.; Sackett, K.E.; Stanger, K. (Idaho National Engineer- 
ing Lab., Idaho Falls (USA)). Dec 1978. Contract EY-76-C-07-1570. 
287p. (TREE—1223). Dep. NTIS, PC A13/MF AOl1. 

Recorded test data are presented for Test S-07-3 of the 
Semiscale Mod-3 baseline test series. This test is one of several 
Semiscale Mod-3 experiments conducted to investigate the thermal 
and hydraulic phenomena accompanying a hypothesized loss-of- 
coolant accident in a pressurized water reactor (PWR) system. Test 
S-07-3 was conducted from initial conditions of 15.90 MPa and 558 
K to investigate the response of the Semiscale Mod-3 system to a 
blowdown transient following a simulated double-ended offset shear 
of the broken loop cold leg piping. The specific objectives of this 
test were (a) to evaluate the effects of containment pressure on end- 
of-blowdown conditions and (b) to assess the effect of locating the 
pressurizer in the broken loop rather than the intact loop. During the 
test, cooling water was injected into the cold leg of the intact loop to 
simulate emergency core coolant injection in a PWR. 


19222 (NUREG/CR—0383) Tornado damage at the Grand Gulf, 
Mississippi nuclear power plant site: aerial and ground surveys. Fujita, 
T.T.; McDonald, J.R. (Chicago Univ., IL (USA). Dept. of Geo- 
physical Sciences). May 1978. 65p. NTIS. 

A tornado struck the Grand Gulf nuclear power generating 
station, Port Gibson, Mississippi, about 11:30 p.m. on April 17, 1978. 
Storm damage investigators from the University of Chicago and 
Texas Tech University were dispatched to survey the damage. The 
meteorological situation that spawned the Grand Gulf tornado and 
seven others in the area is discussed. Aerial surveys of the entire 
damage path and detailed surveys of the plant site are presented. An 
engineering evaluation of the damage is also presented based primar- 
ily on information gained from detailed ground surveys. 


19223 (NUREG/CR—0385) Nuclear reactor safety. Quarterly 
progress report, April 1—June 30, 1978. Jackson, J.F.; Stevenson, 
M.G. (comps.). (Los Alamos Scientific Lab., NM (USA)). Sep 1978. 
Contract W-7405-ENG-36. 202p. (LA—7841-PR). Dep. NTIS, PC 
A10/MF AOl1. 

Progress in reactor safety research is summarized. LWR 
studies include TRAC code development for thermal-hydraulic anal- 
ysis of accidents, containment systems evaluation, and safety experi- 
ments. LMFBR studies include SIMMER code development and 
applications, modeling of core disruptive accidents, and safety test 
facilities studies. HTGR safety studies cover fission product release 
and transport, structural evaluation, phenomena modeling, systems 
analysis, and accident delineation. GCFR studies are focussed on 
core disruptive testing. 


19224 (NUREG/CR—0423) Light-water-reactor safety research 
program. Quarterly progress report, April—June 1978. Sachs, R.G.; 
Kyger, J.A. (Argonne National Lab., IL (USA)). Dec 1978. Con- 
tract W-31-109-ENG-38. 48p. (ANL—78-77). Dep. NTIS, PC A03/ 
MF AOl. 

This progress report summarizes the Argonne National Labo- 
ratory work performed during April, May, and June 1978 on water- 
reactor-safety problems. The following research and development 
areas are covered: (1) loss-of-coolant accident research: heat transfer 
and fluid dynamics; (2) transient fuel response and fission-product 
release program; and (3) mechanical properties of Zircaloy contain- 
ing oxygen. 


19225 (NUREG/CR—0483) Numerical results for a hexagonal 
fuel assembly with a planar blockage using the COMMIX-1A comput- 
er code. Domanus, H.M.; Sha, W.T. (Argonne National Lab., IL 
(USA)). Sep 1978. Contract W-31-109-ENG-38. 136p. (ANL-CT— 
79-8). Dep. NTIS, PC A07/MF AO1. 

The numerical simulation of a 19-rod LMFBR fuel assembly 
with an edge blockage has been carried out using the computer code 
COMMIX-1A. This is a three-dimensional, transient, single-phase 
thermal-hydraulic computer code. The results have been obtained 
for high and low flow steady operating conditions. The computed 
outlet temperature distribution is in close agreement with the experi- 
mental measurements. The detailed results of velocity (axial and 
transverse) and temperature fields at various sections of the fuel 
assembly are presented to display the effects of planar blockage on 
the flow field. 


19226 (ORNL/MIT—274) Radiative heat transfer in a 19-pin 
sodium-voided bundle. Machbitz, M.; Budiman, B.; Roberts, Y.Y. 
(Massachusetts Inst. of Tech., Oak Ridge, TN (USA). School of 
Chemical Engineering Practice). 26 Apr 1978. Contract W-7405 
ENG-26. 46p. Dep. NTIS, PC A03/MF AOl1. 

A theoretical study was made of the radiative heat removal 
capability in a 19-pin bundle simulating the fuel assemblies of the 
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commercial-scale (217-pin) Clinch River Breeder Reactor. Pin sur- 
face temperature distributions and the maximum allowable uniform 
pin power (without causing cladding meltdown) were determined 
for a range of emissivities and duct-wall temperatures. It was con- 
cluded that radiative heat transfer ranging to 0.1 kW/ft was compa- 
rable to free convection ranging to 0.02 kW/ft, and was lower than 
that of forced convection cooling to 2.17 kW/ft by the sodium 
vapor. 


19227 (PB—278911) Hydrogen suppression study and testing of 
Halon 1301. Phase III. Final report October 1976—March 1978. 
McHale, E.T. (Atlantic Research Corp., Alexandria, VA (USA)). 
Mar 1978. Contract MA-T-38169. 98p. (ARC—47-5702). NTIS PC 
A0S/MF AOl1. 

In the event of a loss-of-coolant-accident in the reactor to be 
used to power nuclear ships, it can be postulated that sufficiently 
high concentrations of H2 and O2 might develop that a resulting 
explosion would produce overpressures that exceed the containment 
design. If a LOCA occurred and the H2 concentration reached the 
explosive limit, an inerting gas could be discharged into the contain- 
ment to suppress any possible explosion. This report describes sever- 
al aspects of a study that was conducted to evaluate the feasibility of 
employing Halon 1301 in an explosion suppression system for a 
maritime nuclear reactor. The results of the study support the 
concept of using Halon 1301 for containment protection. The work 
presented represents an extension of an earlier program (NTIS order 
no. PB-262 180). Instrumentation to monitor the chemical composi- 
tion of a containment vessel atmosphere was evaluated; a study of 
the radiolytic decomposition of Halon 1301 in water was performed, 
and a computer code to calculate the Halon requirement of a 
containment is presented. 


19228 (PB—279283) A method for risk analysis of nuclear reac- 
tor accidents. Maekawa, M.; Rasmussen, N.C.; Vesely, W.E. Jr. 
(Massachusetts Inst. of Tech., Cambridge (USA). Dept. of Nuclear 
Engineering). Jan 1978. Contract AT(49-24)-0263. 3llp. NTIS PC 
A14/MF AOl. 

A method is developed for deriving a set of equations relating 
the public risk in potential nuclear reactor accidents to the basic 
variables, such as population distributions and radioactive releases, 
which determine the consequences of the accidents. The equations 
can be used to determine the risk for different values of the basic 
variables without the need of complex computer programs and can 
be used to determine the variable values which are needed to satisfy 
various risk criteria. The methodology development in the study 
involves fitting risk distribution of frequency versus consequence to 
parametric distribution and then relating the distribution parameters 
to the basic variable of interest using regression techniques. The 
Weibull distribution was found to be appropriate for the early 
fatalities distributions for hurricanes, tornadoes, earthquakes, dam 
failures and nuclear reactor accidents. A set of equations is then 
derived which relate the population distribution and the parameters 
of the Weibull distribution for early fatalities from PWR accidents. 
The derived equations are straightforward and useful in analyses of 
population and other effects (eg radioactive release) on risk. 


19229 (PB—280102) Post-accident filtration as a means of im- 
proving containment effectiveness. Gossett, B.; Simpson, M.; Cave, 
L.; Chan, C.K.; Okrent, D. (California Univ., Los Angeles (USA). 
Dept. of Chemical, Nuclear, and Thermal Engineering). Dec 1977. 
141p. (UCLA-ENG—7775). NTIS PC A07/MF AO1. 

A preliminary design is presented for a post-accident filter 
system (PAFS) for both the PWR dry containment and the BWR 
Mark I containment designs. The primary function of the PAFS is to 
improve the effectiveness of the containment under core-melt condi- 
tions by providing an external filter through which the air/steam 
mixture in the containment can be vented to the atmosphere, thus 
preventing the containment from rupturing due to overpressuriza- 
tion. The PAFS has a secondary function of extracting radioactivity 
from the containment even in situations where the containment is 
leaking badly. The PAFS design includes separate filtration compo- 
nents and mechanical devices for the removal of volatized fission 
product particulates and iodine gases. The selection of filter compo- 
nents is based on current technology and compatibility with the 
post-accident environment. This report: (1) identifies the conditions 
under which the filter will be operated; (2) outlines the basic design 
requirements for the PAFS, the existing filter technology, and the 
PAFS design for the PWR dry containment; (3) presents detailed 
design analyses; (4) presents an estimate of risk reductions associated 
with the use of the PAFS; (5) provides the estimated cost of the 
PAFS; and (6) describes preliminary consideration of the PAFS 
designs for other types of containment. Detailed fission product 
decay calculations are presented in Appendix A. 


19230 (PB—280110) General evaluation approach to risk-benefit 
for large technological systems and its application to nuclear power. 


Final report. Okrent, D. (California Univ., Los Angeles (USA). 
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Dept. of Chemical, Nuclear, and Thermal 7a Dec 1977. 
365p. (UCLA-ENG—7777). NTIS PC A1l6/MF 

The principal objectives of the study included the following: 
(1) To make significant strides in the provision of improved bases or 
criteria for decision-making involving risk to the public health and 
safety (where a risk involves the combination of a hazard and the 
probability of that hazard); (2) to make significant progress in the 
structuring and development of improved, and possibly alternative, 
general methodologies for the assessment of risk and risk-benefit for 
technological systems; (3) to develop improvements in the tech- 
niques for the quantitative assessment of risk and benefit; (4) to apply 
methods of risk and risk-benefit assessment to specific applications in 
nuclear power (and possibly other technological systems) in order to 
test methodologies, to uncover needed improvements and gaps in 
technique and to provide a partial, selective, independent assessment 
of the levels of risk arising from nuclear power. Thirty-seven reports 
were issued previously under their individual titles, and are listed in 
Appendix B. Executive summaries of the reports are presented in 
Appendix C. 


19231 (PB—280191) Probability intervals for the reliability of 
complex systems using Monte Carlo simulation. Lee, Y.T.; Salem, 
S.L. (California Univ., Los Angeles (USA). Dept. of Chemical, 
Nuclear, and Thermal Engineering). Dec 1977. 45p. (UCLA-ENG— 
7758). NTIS PC A03/MF AO1. 

A method of assessing the uncertainty in the TOP event 
probability of a fault tree by a Monte Carlo simulation is presented. 
This approach is used to produce an empirical Bayes estimate of the 
probability intervals of TOP event unreliability. The Monte Carlo 
simulation used proceeds by propagating basic event probabilities, 
chosen randomly from input probability distributions through the 
tree, producing an empirical TOP event probability distribution 
(with associated confidence limits) after combining the results of 
many trials. The basic principles of this Monte Carlo approach are 
discussed. A new computer code, LIMITS, is presented and is used 
in several examples, and compared with the earlier SAMPLE code 
developed for the Reactor Safety Study. The results show that the 
LIMITS code is significantly faster due to an optimized sorting 
routing and that, in general, an even slightly faster code would be 
possible by the use of special random-number generators. Finally, 
sample input and output, and a listing of the program are provided 
for the reader who might wish to use the LIMITS code. 


19232 (PG-R—77-24) Developmental verification of RELAP4/ 
MOD6 update 1 with FLECHT LFR cosine test data base. Fletcher, 
C.D.; Wilson, G.E. (Idaho National Engineering Lab., Idaho Falls 
(USA)). Jul 1977. Contract EY-76-C-07-1570. 233p. Dep. NTIS, PC 
A12/MF AOl1. 

Developmental verification studies were performed using 
RELAP4/MOD6 Update 1 to derive guidelines for selection of 
input options for reflood analyses. Primary emphasis was placed on 
determining entrainment and dispersed-flow heat-transfer options 
that would provide improved comparisons between code calcula- 
tions and experimental data for the FLECHT forced-feed, low- 
flooding rate, cosine bundle tests. Preliminary guidelines have been 
established to assist the code user with input selection based on the 
effects of fundamental experimental parameters. 


19233 (PN—181-78) Development of the MOD7 CHF Correla- 
tion. Condie, K.G.; Bengston, S.J. (Idaho National Engineering 
Lab., Idaho Falls (USA)). 1 Nov 1978. Contract EY-76-C-07-1570. 
25p. Dep. NTIS, PC A02/MF AO1. 

A new correlation for the prediction of critical heat flux in 
rod bundles was developed and incorporated into RELAP4/MOD7. 
The correlation, termed the "MOD7 CHF Correlation,” was devel- 
oped using a regression analysis of the applicable steady-state critical 
heat flux data. Correlating parameters were limited to those local 
variables readily available in RELAP or easily obtainable from state 
relationships. 


19234 (PPGM—L 123-76) Safety amplifier prototype. Soekarno. 
(Gama Research Centre, Jogyakarta (Indonesia)). 1976. 10p. (In 
Indonesian). Dep. NTIS (US Sales Only), PC A02/MF AO1. 

A prototype of a safety amplifier for protecting the research 
reactor circuit system has been made. The system and operating 
procedures of the circuits are given. Performance test in the labora- 
tory scale is carried out and gives a sufficiently good quality al- 
though the component consists of commercial types. 


19235 (SKI—1977-4) Report on safety related occurrences and 
reactor trips July 1, 1977—December 31, 1977. Andermo, L.; Sund- 
man, B. (Statens Kaernkraftinspektion, Stockholm (Sweden)). Apr 
1974. 46p. Dep. NTIS (US Sales Only), PC A04/MF AO1. 

This is a systematically arranged report on all reported safety 
related occurrences and reactor trips in Swedish nuclear power 
plants in operation during July 1 to December 31, 1977 inclusive. 
The facilities involved are Barsebaeck 1 and 2, Oskarshamn 1 and 2 
and Ringhals | and 2. During this period of 6 months 48 safety 
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related occurrences and 49 reactor trips have been reported to the 
Nuclear Power Inspectorate. Included is also one incident June 21 in 
Barsebaeck 2 which was not included in the last compilation of 
occurrences. As earlier experiences have shown it is to the greatest 
extent the conventional components which bring about the safety 
related occurrences or occurrences leading to outages or power 
reductions. However, the component errors discovered in the safety 
related systems have not affected the function of their redundant 
systems and other diverse systems have not been involved. There- 
fore the reactor safety has been satisfactory. The total number of 
reactor trips have increased nearly 30% since the last period. Those 
occurred during power operation however, were less. More than 
50% of the reactor trips happened in the shutdown condition. The 
fact that even small deviations from prescribed operation result in 
automatic and safe shut down of the reactor, does not always imply 
a conflict with operational availability. The greatest outages are 
caused by occurrences w 


19236 (TFBP-TR—302) PBF/LOFT Lead Rod Test Program 
experiment operating tion. Varacalle, D.J. Jr. (Idaho Nation- 


0 specifica’ 
al ae Lab., Idaho Falls (USA)). Nov 1978. Contract EY- 
76-C 


'7-1570. 100p. Dep. NTIS, PC A0S/MF AOI. 

The PBF/LOFT Lead Rod (LLR) Test Program is being 
conducted to provide experimental information on the behavior of 
nuclear fuel under normal and accident conditions in the Power 
Burst Facility at the Idaho National Engineering Laboratory. Under- 
standing the behavior of light-water reactors (LWR) under loss-of- 
coolant conditions is a major objective of the NRC Reactor Safety 
Research Program. The Loss of Fluid Test (LOFT) facility is the 
major testing facility to evaluate the systems response of an LWR 
over a wide range of Loss of Coolant Experment (LOCE) condi- 
tions. As such, the LOFT core is intended to be used for sequential 
LOCE tests provided no significant fuel rod failures occur. The 
PFB/LLR tests are designed to simulate the test conditions for the 
LOFT Power Ascension Tests L2-2 through L2-5. The test program 
has been designed to provide a parametric evaluation of the LOFT 
fuel over a wide range of power. Thus, a relatively accurate assess- 
ment of the state of the LOFT core after the completion of each 
subtest and the anticipated effect of the next test can be obtained by 
utilizing a combination of LLR test data and analytical predictions. 
Specifications for the test program are presented. 


19237 (TFBP-TR—303) Reactivity Initiated Accident Test 
Series: Test RIA 1-2. Quick look report. Martinson, Z.R.; Semken, 
R.S.; Smith, R.H.; Osetek, D.J. (Idaho National Engineering Lab., 
Idaho Falls (USA)). Dec 1978. Contract EY-76-C-07-1570. 47p. Dep. 
NTIS, PC A03/MF AO1. 

The primary objectives of Test RIA 1-2 were to (a) charac- 
terize the response of preirradiated fuel rods during an RIA event 
conducted at boiling water reactor (BWR) hot-startup conditions for 
an axial pellet surface energy of 200 cal/g UOn, and (b) 
evaluate the effect of internal rod pressure on preirradiated fuel rod 
response during an RIA event. The test consisted of four, individual- 
ly shrouded, pressurized water reactor-type fuel rods previously 
irradiated to burnups of about 4800 MWd/t. In addition to the 
power calibration and preconditioning, the fuel rods were subjected 
to a single power burst that deposited a total pellet surface energy of 
approximately 200 cal/gm UO, at the axial peak power location 
(estimated using the core power chambers to relate steady state and 
transient powers). The test data indicate that the two irradiated fuel 
rods prepressurized to 2.41 MPa did not fail. FRAP-T4 calculations 
had predicted that prompt cladding rupture would occur for pellet 
surface energy depositions of 206 cal/g or greater. Although the two 
fuel rods prepressurized to 2.41 MPa did not fail, the data indicate 
that at least one of the two fuel rods prepressurized to 0.1 MPa did 
fail. Based on the core power chamber data, this rod failure indicates 
a threshold for the preirradiated fuel rods near or below 200 cal/g 
UO; total pellet surface energy at the axial flux peak. 


19238 (UCRL—52581) Safety margins associated with contain- 
ment structures under dynamic loading. Lu, S.C. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 30 Oct 1978. Con- 
tract W-7405-ENG-48. 40p. Dep. NTIS, PC A03/MF AOl1. 

A technical basis for assessing the true safety margins of 
containment structures involved with MARK I boiling water reac- 
tor reevaluation activities is presented. It is based on the results of a 
plane-strain, large displacement, elasto-plastic, finite-element analysis 
of a thin cylindrical shell subjected to external and internal pressure 
pulses. An analytical procedure is presented for estimating the 
ultimate load capacity of the thin shell structure, and subsequently, 
for quantifying the design margins of safety for the type of loads 
under consideration. For defining failure of structures, a finite strain 
failure criterion is derived that accounts for multiaxiality effects. 


19239 (WR-S—78-019) Semiscale Mod-3 Test S-07-5, baseline 
test series. Hanson, R.G. (Idaho National Engineering Lab., Idaho 
Falls (USA)). Sep 1978. Contract EY-76-C-07-1570. Sip. Dep. 
NTIS, PC A04/MF AO1. 
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This document presents a preliminary analysis and evaluation 
of the data from Test S-07-5, the second reflood experiment conduct- 
ed in the Semiscale Mod-3 system. This experiment was a gravity 
feed reflood test performed with initial conditions obtained from 
data taken at the end of lower plenum refill in Test S-07-3 (a 
blowdown-refill test). The primary objective of the test was to 
determine the system thermal-hydraulic behavior with reflood con- 
ditions expected to be representative of an integral 200% cold leg 
break test in the Mod-3 system. Additional objectives were to gain 
insight into the effect of initial conditions on reflood behavior, and to 
provide information on Mod-3 downcomer and upper plenum hy- 
draulic behavior during reflood. 


19240 Investigations of anticipated transients without reactor 
scram and other selected safety devices. Ullrich, W.; Frisch, W. 
(Gesellschaft fuer Reaktorsicherheit mbH, Cologne, Ger.). Nucl. 
Technol.; 41: No. 2, 185-194(Dec 1978). 

A detailed study of anticipated transients without scram 
(ATWS) has been carried out in the Federal Republic of Germany 
based on a boiling water reactor (BWR) and a pressurized water 
reactor (PWR) reference plant. The study includes transient calcula- 
tions as well as reliability analyses of the entire scram system 
(sensors, logic, actuating system). In addition, the influence of other 
safety related systems (pressure relief system, pump control system 
in a BWR) has been evaluated. During all ATWS, system pressure 
does not exceed 110% of design pressure. Only for short periods 
(several seconds) and only in small areas of the core might film 
boiling occur. The availability of the scram systems for both a BWR 
and a PWR is on the order of 107° per demand. From these results, it 
is concluded that no independent second scram system is necessary. 
However, the detailed analysis has griven an indication of where 
hardware measures could be taken to mitigate the transients (e.g., 
increase of valve capacity) or further improve the availability of the 
scram system. 


19241 Analyzing containment leakage from a sodium fire by the 
response surface method. Person, L.W. (Argonne National Lab., IL). 
Nucl. Technol.; 41: No. 2, 252-256(Dec 1978). 

The SPOOL-FIRE code has been used with the response 
surface method and a Monte Carlo simulation to study sodium fire 
accidents. The study provides a simple method of estimating the 
radioactive release via containment leakage; the sensitivity of the 
output consequences to the variations in the input parameters is also 
presented. 


19242 Theoretical model for the calculation of large transients in 
nuclear natural-circulation U-tube steam generators (digital code 
UTSG). Hoeld, A. (Gesellschaft fuer Reaktorsicherheit m.b.H. 
(GRS), Garching/Muenchen (Germany, F.R.)). Nucl. Eng. Des.; 47: 
No. 1, 1-23(May 1978). 

A newly developed nonlinear transient model for the calcua- 
lation of the dynamic behaviour of a vertical natural-circulation U- 
tube steam generator together with its steam removal system is 
presented. The steam generator is considered to consist of a heat 
exchange section, a top plenum, a downcomer region and a steam 
removal system with a sequence of relief and/or safety valves, 
isolation, bypass, turbine-trip and turbine-control valves and a steam 
turbine. Possible perturbations from outside can be: inlet water 
temperature, inlet water mass flow and system pressure on the 
primary side, feed water temperature, feed water mass flow and 
outlet steam mass flow disturbed by actions of the different valves 
within the steam removal system on the secondary side. Based on 
this theoretical model the digital code UTSG has been established. 
Post-calculations of start-up tests at a PWR nuclear power plant 
simulating perturbations both on the primary and secondary side of 
the steam generator and similar calculations for the corresponding 
ATWS-cases will show the efficiency of the code UTSG and the 
underlying theoretical model. 


19243 PWR-depressurization and its hydraulic analogy. Kedziur, 
F.; Moussiopoulos, N.; Schumann, U.; Stoelting, K. (Kernfors- 
chungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer 
Reaktorentwicklung). Nucl. Eng. Des.; 47: No. 1, 25-34(May 1978). 

The aim of this work is to provide an experimental verifica- 
tion of codes to be used for numerical simulations of the depressuri- 
zation process in a pressurized water reactor (PWR) in case of a 
hypothetical blowdown accident. Here, the downcomer of a PWR is 
approximately treated as a two-dimensional plane region (un- 
wrapped). The flow is simulated experimentally using the hydraulic 
analogy of free surface waves in a shalllow water bed and compared 
to numerical simulations for the analogous flow of an ideal gas with 
an isentropic coefficient equal to two. The differences between the 
results of both models are less than 10%. Also reported are results of 
a similar study for a one-dimensional case (depressurization in a 
pipe). The depressurization process can be subdivided into three 
phases: (1) Fluid still at rest, smooth depressurization wave, pressure 
drops, (2) Fluid accelerates, pressure recovers near the outlet (in 2- 
dim. case), (3) Quasi-steady ous. oscillations (in 2-dim. case). It is 
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suggested that the results serve as a bench-mark for blow-down 
accident analysis codes. 


19244 Nuclear power: the question of public acceptance. Otway, 
H.J.; Maurer, D.; Thomas, K. (International Inst. for Applied Sys- 
tems Analysis, Laxenburg (Austria)). Futures; 10: No. 2, 109-118(Apr 
1978). 

Technologists have been surprised - in view of the persuasive 
technical arguments - at the strength of public opposition to nuclear 
power. But their assumption that information and argument can, by 
their rational force, change public opinion on sensitive issues, rests 
on oversimplified theories about attitude formation. When the 
grounds for opposition to or approval of a controversial programme 
are investigated - as the authors of this article have done, on the issue 
of nuclear power - it becomes apparent that attitude formation is not, 
in the technologists’ sense, a ‘rational’ process. Here the authors 
describe an attitude model, and present the results of its application 
to the question of public attitudes to nuclear power - including the 
discovery of the relatively minor role that technical and environ- 
mental questions play in determining those attitudes. 


19245 Thermal explosion hazards in (fast) nuclear reactors. Zysz- 
kiwski, W. (Nucl Res Inst, Swierk, Pol). At, Energy Rev.; 16: No. 1, 
3-87(Apr 1978). 

The thermal explosion hazard is one of the crucial issues in 
the LMFBR safety program that must be resolved before the com- 
mercial introduction of safe, reliable and economic fast breeder 
reactors. The present status of the understanding of thermal explo- 
sions and research activities is reviewed. The results of basic simula- 
tion experiments and out-of-pile and in-pile engineering tests are 
discussed. The former give some insight into the physical phenom- 
ena, such as the triggering and propagation mechanisms of thermal 
explosion, and the latter reveal real peak pressures and the damage 
potential that can be expected during reactor accident conditions. 
The maximum loading of the reactor structure calculated with a 
variety of parameteric models exceeds the containment capability of 
the present fast reactor design. On the other hand, a discrepancy 
exists between theory and the experimental evidence, and that, being 
the main point of the controversy, is discussed in the review. 177 
refs. 


19246 Accident localization systems for ruptures of main pipe- 
lines at nuclear power plants with vver-440 reactors. Bukrinskii, A.M.; 
Rzheznikov, Yu.V.; Shvyryaev, Yu.V.; Tatarnikov, V.P.; Babenko, 
E.A.; Lifshits, E.V. (All-Union Heat Eng Inst, USSR). Teploenerge- 
tika (Moscow); No. 4, 47-49(Apr 1978). (In Russian). 

A description of several variants of the loss-of-coolant-acci- 
dent localization system is given. The localization system is distin- 
guished by the fact that a short while after the beginning of the 
accident a lower-than-atmospheric pressure is created in the building 
where the nuclear reactor is situated. As a result, discharge of 
radioactive fission products into the environment is prevented. 


19247 Temperature conditions of water boiling in vertical rod 
assemblies in the absence of heat carrier circulation. Andreev, P.A.; 
Alferov, N.S.; Rybin, R.A.; Balunov, B.F.; Smirnov, E.L. (Cent Sci 
Res Boiler and Turbine Inst, USSR). Teploenergetika (Moscow); No. 
4, 49-52(Apr 1978). (In Russian). 

Conditions giving rise to a heat transfer crisis when water is 
boiling around vertical rod assemblies, but there is no circulation of 
coolant through them, are considered. Deterioration of heat transfer 
under these conditions is considered as a second-order crisis of 
boiling. Computational recommendations are given on the effect of 
operating mode parameters on the inception of a heat transfer crisis. 


19248 Underground construction of nuclear power plants. Assess- 
ment of ground-inbedded construction in open excavation. Altes, J.; 
Kasper, W.; Kroeger, W.; Schwarzer, K. (Kernforschungsanlage 
Juelich G.m.b.H. (Germany, F.R.). Inst. fuer Nukleare Sicherheits- 
forschung). Atomwirtsch., Atomtech.; 23: No. 3, 129-136(Mar 1978). 
(In German). . 

In responding to the proposal, which has been recurrrent for 
many years, to build nuclear power plants underground, the German 
Federal Ministry of the Interior has drafted a study entitled ‘Under- 
ground Construction of Nuclear Power Plants’. This article reports 
about one of the contributions to that study. It concentrates about 
imbedding in the ground, which includes as one variant of under- 
ground construction the erection of a nuclear power plant in an open 
excavation subsequently backfilled. On the basis of complete draft 
plant concepts the technical feasibility, influences upon the construc- 
tion time and costs and the impact on safety and the protection 
potential, respectively, are assessed for more refined costbenefit 
considerations. 


19249 Vertical forces induced in a 1/5 scale mark I BWR 
toroidal wetwell under LOCA conditions. Pitts, J.H.; McCauley, E.W. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
Nucl. Eng. Des.; 45: No. 2, 393-398(Feb 1978). 
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From 4. international conference on structural mechanics in 
reactor technology; San Francisco, USA (15 - 19 Aug 1977). 

During a hypothetical loss-of-coolant-accident (LOCA) in a 
Mark I boiling water reactor (BWR) power plant, air, followed by 
steam, is injected into a toroidal wean about half-filled with water. 
Injection occurs below the water surface in a vertically downward 
direction through 0.6-m dia. open-end pipes called downcomers. A 
downward load is induced on the toroidal wetwell as the water that 
is initially inside the downcomers is forced into the water pool below 
them. The magnitude of this downward load increases for about 0.25 
sec, until just after gas bubbles appear in the pool. The water surface 
inside the toroidal wetwell then moves rapidly upward, particularly 
in the region adjacent to the outside of the downcomers, as water is 
displaced by the gas bubbles. The gas bubbles over expand, because 
the flow of gases from the downcomers is not sufficient to counter- 
act the upward displacement of the water. The direction of net load 
on the toroidal wetwell now shifts upward and reaches a peak of 
approximately half the magnitude of the maximum downward load 
in about 0.5 sec. The vertical load then decreases in an oscillatory 
manner to static conditions in about 1 sec. A 1/5-scale facility was 
designed to experimentally verify the predicted loading function and 
to study the ensuing fluid dynamics phenomena. 


19250 Analysis of dynamically loaded non-linear structures. Da- 
vidson, I. (9 Dale Lane, Appleton, Warrington, UK); Bradbury, J.N. 
(Nuclear Power Co. (Risley) Ltd. (UK)). Nucl. Eng. Des.; 45: No. 2, 
399-410(Feb 1978). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, USA (15 - 19 Aug 1977). 

Small models of a proposed prestressed concrete containment 
structure for a sodium cooled fast breeder reactor have been made 
and tested. They were partly filled with water and loaded internally 
by detonating explosive charges. Prior to the tests the model was 
analysed by an axisymmetric dynamic relaxation computer program. 
No difficulties occurred with the analyses which were arranged to 
print out, inter alia, stresses, deflections and cracks at suitable time 
intervals during and after the pressure excursions which lasted for up 
to 3000 psec. A previous paper describing the program, has shown 
how cracks can be calculated simply and accurately. The correlation 
of computer and test results is discussed. 


19251 Seismic model test of the GCFR core and core support 
structure, Penzes, L.E. (General Atomic Co., San Diego, Calif. 
(USA)); Bedore, R.L. (San Diego State University, San Diego, 
California (USA). Mechanical Engineering Department). Nucl. Eng. 
Des.; 45: No. 2, 471-479(Feb 1978). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, USA (15 - 19 Aug 1977). 

A 15% scale model was constructed to study the dynamic 
structural behaviour of the GCFR (gas cooled fast breeder reactor) 
core support structure during seismic excitation. The model contains 
a perforated aluminium plate with a diameter of 20 in. and 265 model 
core elements constructed from 7/8 in.-diameter aluminium tubes. 
The proper frequency and mass ratios of the core elements and the 
perforated plate was ensured by placing steel inserts in the tubes. 
The natural frequencies, mode shapes and damping factors were 
individually measured for each of the components and for the 
complete system. Harmonic and simplified seismic forcing functions 
were applied to study the dynamic behavior of the core and its 
support structure. The test results were compared with both analyt- 
ical and computer code results. Applying thick plate theory, the 
effective elastic modulus is 27% lower than that given in the ASME 
code. The resonant frequencies and the mode shapes of the ‘com- 
bined’ core and grid plate assembly were also calculated. Applying 
thick plate theory to the analytical method, the two lowest frequen- 
cies were determined and the comparison with the test results shows 
differences of 3 and 6%. 


19252 Fast Flux Test Facility containment building integrated 
leak-rate test. Farabee, O.A. (Dept. of Energy, Richland, WA); 
James, E.B. Trans. Am. Nucl. Soc.; 30: 634-635(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


19253 Improved method for conducting failed fuel experiments in 
LWRs. Thomas, R.W.; Klingler, W.B. (EG and G Idaho, Idaho 
Falls). Trans. Am. Nucl. Soc.; 30: 637-638(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


19254 ECCS backfits at Yankee Rowe. Rainey, P. (Yankee 
Atomic Electric Co., Westboro, MA). Trans. Am. Nucl. Soc.; 30: 
655-656(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 
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19255 nee of fire damage data. Klevan, J.B. (Rolf Jensen —s 
Associates, Inc., Annandale, VA). Trans. Am. Nucl. Soc.; 
668(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


19256 Turbine oil fires. Herman, L.P. (Rolf Jensen and Asso- 
ciates, Inc., Deerfield, IL). Trans. Am. Nucl. Soc.; 30: 668-669(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


19257 Performance of fire protection systems under post-earth- 
quake conditions. Cohn, B.M. (Gage-Babcock and Associates, Elm- 
hurst, IL). Trans. Am. Nucl. Soc.; 30: 669-670(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


19258 Design basis fires in nuclear power plants. Asp, I.B. 
(Gage-Babcock and Associates, Mt. Kisco, NY). Trans. Am. Nucl. 
Soc.; 30: 670(1978). (CONF-7811109—). 

From i978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


19259 Reference nuclear power plant control patns ¢ ne Cor. for 
fire safety. Taylor, R.B. (Stone and Webster Engi 
Boston, MA). Trans. Am. Nucl. Soc; 30: 671(1 1978). font: 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


19260 Consequences of fires in electrical conduit. MacDougall, 
E.A.; Hall, R.E. (Brookhaven National Lab., Upton, NY). Trans. 
Am. Nucl. Soc.; 30: 671-672(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


19261 Models of cable tray fires. Hunter, L.W. (Johns Hopkins 
Univ., Laurel, MD). Trans. Am. Nucl. Soc.; 30: 673(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


19262 Manual fire protection systems in nuclear design. Riopelle, 
J.H. (Fire Protection Cons, Portland, OR). Trans. Am. Nucl. Soc.; 30: 
673-674(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


19263 Light-water reactor kinetics analysis with feedback. Cook, 
A.G.; Lanning, D.D. (Massachusetts Inst. of Tech., Cambridge). 
Trans. Am. Nucl. Soc.; 30: 694(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


19264 Measurement of integral physics parameters in simulated 
LMFBR meltdown configurations. Bhattacharyya, S.K.; Bucher, 
R.G.; Morman, J.A.; Smith, D.M.; Bennett, E.F.; Cohn, C.E.; Rob- 
inson, W.R. (Argonne National Lab., IL). Trans. Am. Nucl. Soc.; 30: 
699-700( 1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


19265 IAEA program of safety missions to operating reactors in 
member states. Cushman, R.A. (International Atomic Energy 
Agency, Vienna, Austria). Trans. Am. Nucl. Soc.; 30: 137-138(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


19266 Reliability analysis on marine reactor systems. Examples 
of electric power supply system and residual heat removal systems. 
Tachikawa, J.; Takahashi, Y. (Ishikawajima-Harima Heavy Indus- 
tries Co. Ltd., Tokyo (Japan)); Yokoyama, Y.; Tokumitsu, M.,; 
Murakami, H. ae Genshiryoku Gakkaishi; 19: No. 12, 842- 
852(Dec 1977). (In Japanese). 

Reliability analysis was performed on the electric power 
supply system and residual heat removal systems of a marine reactor. 


ERA VOL. 4, NO. 8 


Fault trees were constructed considering the functions of systems, 
and cumulative failure probability or unavailability was calculated 
by means of analytical method and/or Monte Carlo simulation. For 
the analysis of stand-by sub-systems, state transition method as well 
as Monte Carlo method were applied successfully. Sensitivity analy- 
sis was carried out to identify key components and to investigate the 
effect of variation of the failure rate to the system reliability. And 
also, the effectiveness of redundancy, maintenance and repair to the 
subsystem or component was investigated in detail. The results 
obtained here will be applicable for the decision making in design for 
the improvement of system reliability. 


19267 Elastic-plastic dynamic analysis of a reactor building. II. 
Study by example analyses. Tanaka, H. (Tokyo Electric Power Co., 
Inc. (Japan)); Umemura, H. Nippon Kenchiku Gakkai Ronbun 
Hokoku-shu; No. 259, 21-30(Sep 1977). (In Japanese). 

The reactor building of a Mark II BWR plant is a complex 
reinforced concrete structure. The major earthquake resisting struc- 
tural components of the reactor building are box and conical shell 
walls which are coupled in horizontal direction by floor slabs. To 
evaluate the dynamic behavior of a reactor building during very 
severe earthquake, time history response analyses are performed 
considering the nonlinear moment-rotation and shear stress-shear 
deformation characteristics of walls. The results of nonlinear analy- 
ses are compared with those of elastic analyses and the differences 
are examined. The maximum shear force and overturning moment of 
single cantilever model showed fairly good agreement with those of 
3-cantilever model. The effect of maximum acceleration of the input 
motion on the nonlinear response of the structure are examined using 
F1 Centro and Hachinohe earthquakes. The difference of the change 
of response due to those two earthquakes are affected by the 
nonlinear behavior of the structure. The maximum strain energy of 
the member associated with its maximum strain caused by El Centro 
earthquake motion are evaluated, and it is shown that the maximum 
strain energy is nearly proportional to the square of the amplitude of 
the input motion to a certain level. The maximum member strain 
energy will be a good measure of the intensity of the earthquake 
effect on structure in nonlinear range in which stress or deformation 
are no longer proportional to the amplitude of input motion. 


19268 Environmetal qualification test of electrical penetration for 
PWR type nuclear power stations. Kooziro, T. (Mitsubishi Electric 
Corp., Kobe (Japan). Kobe Works); Nakagawa, Y.; Toyoda, S.; 
Utiie, S.; Makioka, T. Karyoku Genshiryoku Hatsuden; 28: No. 9, 841- 
852(Sep 1977). (In Japanese). 

Corresponding to the technical guides and the evaluation tests 
based on those guides for electrical machines and cables in nuclear 
power stations in the United States and others, a few Japanese 
manufacturers have carried out various tests for the electrical cable 
penetrations through containment vessels, referred to the IEEE 
standard 323-1974. The penetrations tested are three typical types, 
namely bushing type, pigtail type and triply coaxial type. The 
environmental testing procedures are completed product test, aging, 
vibration, and LOCA (loss of coolant accident) tests in sequence, 
and the testing items are pressure, air-tightness, helium leakage, 
conductor resistance, insulation, with stand voltage, characteristic 
impedance, noise immunity, and pulse transmission. The appropriate 
criteria for judgement are provided in each item based on the IEEE 
standard and the notifications by Ministry of International Trade and 
Industry. This report describes briefly on the test results together 
with some considerations. It concludes as follows. The above three 
types of penetrations fully meet the requirements for practically used 
circuits in the performance at the various environmental tests re- 
ferred to IEEE standard 323. 4m and silicone resins, the materi- 
als composing the penetrations, have the heat-endurance life term of 
approximately 40 years at 95 deg C for epoxy resin and 40 years at 
130 deg C for silicone in the heat endurance life evaluation tests 
based on the IEEE standard 101-1972, and the radiation endurance 
of more than 2 x 10° Rads. 


19269 Progress report on NSRR experiments. I. LWR fuel fail- 
ure under reactivity initiated accident condition in ambient tempera- 
ture and pressure coolant. Ishikawa, M.; Hoshi, T.; Onishi, N. (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki. Tokai Research 
Establishment); Yoshimura, T. Nippon Genshiryoku Gakkaishi; 19: 
No. 7, 473-480(Jul 1977). (In Japanese). 

An in-pile experimental research on fuel behavior under reac- 
tivity initiated accident conditions has been progressing in the NSRR 
(Nuclear Safety Research Reactor). The major objectives of the 
experiments are studied fuel failure mechanism and their thresholds, 
and the influence of mechanical energy generation subsequent to fuel 
failure. During the period from October 1975 to December 1976, a 
total of 103 tests were carried out on the LWR type fresh fuel rods 
in the ambient temperature and pressure coolant. These tests consist 
of the following series; (1) scoping test, (2) waterlogged fuel test, (3) 
wide-gapped fuel test, and (4) miscellaneous test. This report pre- 
sents the major test results obtained in these tests. 
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19270 Evaluation study on the protection system of the Experi- 
mental Multi-purpose High Temperature Reactor. Takaya, J. (Fuji 
Electric Co. Ltd., Kawasaki, Kanagawa (Japan)); Ozawa, T. FAPIG 
(Tokyo); No. 85, 2-6, 14(May 1977). (In Japanese). 

The Experimental Multi-purpose High Temperature Reactor 
has the peculiar configuration and specifications placing emphasis on 
the high temperature He gas supply for variety of heat utilization 
systems. So, the plant seems to exhibit the transient operating 
characteristics differing from the case of conventional gas-cooled 
cong ee In order to operate it safely, protection systems are neces- 

— the occurrence of any abnormalities. The systematic 
plans for the purpose and the studies on the protective functions 
using simulation models are described. 


19271 Nuclear reactor plant with containment. Schabert, H.P.; 
Laurer, E. (to Kraftwerk Union A.G., Muelheim an der Ruhr 
(Germany, F.R.)). German(FRG) Patent 2,430,586/C/. 20 Jan 1977. 
Sp. (In German). 

The safety of a pressurized-water nuclear power plant is to be 
improved for the case of an accident. In a nuclear reactor with 
containment and an open live-steam pipeline, it is suggested to 
connect two further safety valves parallel to the scran valve in the 
containment, having a response technique of half the size. Further- 
more, the closure valve outside the containment should have an 
additional safety valve. Further variants of the transformation of the 
plant are discussed. 


19272 Steel containments for nuclear reactor plants. Schabert, 
H.P.; Bremer, H.; Strickroth, E. (to Kraftwerk Union A.G., Muel- 
heim an der Ruhr (Germany, F.R.)). German(FRG) Patent 
2,551,595/B/. 20 Jan 1977. 10p. (In German). 

In order to secure even in extreme cases, steel containments 
for nuclear reactor plants based on a concrete foundation but partly 
standing free, a suggestion is made to connect the built in parts and 
pipelines inside the containment via numerous straining screws to the 
concrete foundation. The straining screws should be at right angles 
to the surface of the containment and a distance be kept to the 
concrete by a flexible packing. The invention is described taking the 
example for PWR. 


19273 Survey of the behaviour of BWR pressure suppression 
systems during loss of coolant accidents. Class, G. (Kernforschungs- 
zentrum Karlsruhe (Germany, F.R.). Inst. fuer Reaktorentwicklung). 
KFK Nachr.; 9: No. 1, 23-29(1977). (In German). 

Determination of origin, type and extent of the mechanical 
loads of the pressure suppression system are discussed. 


19274 HDR blowdown experiments (EV 3,000). Mueller, K. 
(Kernforschungszentrum Karlsruhe (Germany, F.R.). Projekt Heiss- 
dampfreaktor-Sicherheitsprogramm); Scholl (Kernforschungszen- 
trum Karlsruhe (Germany, F.R.). Projekt Nukleare Sicherheit). KFK 
Nachr.; 9: No. 2, 26-29(1977). (In German). 

The investigations have the following objectives: 1) Improv- 
ing knowledge of the processes after a major break in the coolant 
lines; 2) Verification of existing codes and the analytic models 
contained in them, as well as quantification of the safety reserves. 3) 
Verification of improved codes and newly developed codes taking 
particular account of the coupling between fluid and structural 
dynamics which is in accordance with the physical interactions. 


19275 Design of the measuring apparatus for the HDR blowdown 
tests. Wind, F. (Kernforschungszentrum Karlsruhe (Germany, F.R.). 
Projekt Heissdampfreaktor-Sicherheitsprogramm); Appelt, K.D. 
(Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer 
ogy sates Spitzer (Battelle-Institut e.V., Frankfurt am 
Main (Germany, F.R.)). KFK Nachr.; 9: No. 2, 30-34(1977). (In 
German). 

Discussed are: 1) Tasks and targets; 2) Demands made on the 
transducers; 3) Selection of transmitters and measuring systems in 
containment and pressure vessel; 4) Preliminary tests of transducer 
qualification (frequency response, dynamic behaviour). 


19276 Central problems in safety design. Huebel, H.; Cerutti, P.; 
Friedel, G. (Internationale Atomreaktorbau G.m.b.H. (INTERA- 
TOM), Bergisch Gladbach (Germany, F.R.)). KFK Nachr.; 9: No. 3, 
30-31(1977). (In German). 

Detection of local cooling disturbances in the core and, 
securing core cooling when the reactor is shut down are discussed. 


19277 Safe operation of water-cooled water moderated reactors. 
Sidorenko, V.A. Moscow; Atomizdat (1977). 216p. (In Russian). 

A discussion is presented of directions and stages in the 
development of water-cooled reactors in the USSR, the basic physi- 
cal and technical characteristics of reactors and nuclear power plants 
with water-cooled power reactors, particularly from the viewpoint 
of creating a reliable, economical and safe energy source for nuclear 
power plants. The basic physical and technical problems in the 
safety of water-cooled power reactors are presented, and the features 
of water-cooled power reactors which effect their safe use are 
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systematized. The book can be used by designers of reactors and 
nuclear power plants with water-cooled power reactors, operator 
personnel at those plants as well as by students at higher institutions 
of learning in the appropriate fields of specialization. 


19278 Time-resolved coded aperture imaging system for nuclear 
fuel motion measurements. Stalker, K.T.; Kelly, J.G. (Sandia Labs., 
Albuquerque, NM). pp 63-70 of Proceedings of the Society of 
Photo-Optical Instrumentation Engineers. Belli , WA; Society 
of Photo-Optical Instrumentation Engineers (1977). 

A coded aperture imaging system for the measurement of 
nuclear fuel motion in simulated core disruptive accidents is de- 
scribed. A one dimensional Fresnel zone plate type coded aperture is 
used to modulate the fission gamma rays emitted from the fuel pin 
under test. Two active imaging systems have been developed to 
detect the coded image and record it on film using a high speed 
camera. The first system is an X-ray image intensifier which con- 
verts fission gamma rays to optical photons in a thin (0.1 mm) 
CsI(T]) scintillator screen on which a res pen yd is deposited. 
The photoelectrons thus created are collected and focused by elec- 
tron optics and produce an image on the output phosphor. The 
second system utilizes a Nal(T1) scintillator crystal and a separate 
high gain optical image intensifier to produce the desired coded 
image. With a few modifications both systems = le of 
achieving the preliminary design goals of 1 mm resolution, 5 
mm axial (along the fuel pin axis) resolution and 1 msec temporal 
resolution. Presently, the X-ray image intensifier system offers the 
best resolution, but the second system provides higher gain and a 
wider selection of operating conditions. The temporal of 
both systems is limited to a few milliseconds by the output phosphor. 
Experimental performance data for each system will be presented, 
and the results of preliminary nuclear fuel pin imaging experiment 
performed at the Sandia Pulsed Reactor will be shown. 


19279 Reactor building for a nuclear reactor. Haidlen, F. (to 
Kraftwerk Union A.G., Muelheim an der Ruhr (Germany, F.R.)). 
German(FRG) Patent 2,513,822/B/. 11 Mar 1976. 7p. (In German). 

The invention concerns the improvement of the design of a 
liner, supported by a latticed steel girder structure and destined for 
guaranteeing a gastight closure for the plant ee in the 
reactor building of a pressurized water reactor. It is intended to 
provide the steel girder structure on their top side with grates, being 
suited for walking upon, and to hang on their lower side diaphragms 
in modular construction as a liner. At the edges they may be sealed 
with bellows in order to avoid thermal stresses. The steel gi 
structure may at the same time serve as supports for parts of the 
steam pipe. 


ACCIDENT LIABILITY 


19280 (PB—280138) The safety-incentive theory of 
Marshall, J.M. (California Univ., Los Angeles (USA). Dept. of 
Chemical, Nuclear, and Thermal Engineering). Nov 1977. 38p. 
(UCLA-ENG—7770). NTIS PC A03/MF AOI1. 

The use of liability law to improve incentives for safety is 
supported by certain recent theoretical results. The main ideas and 
the key argumants are summarized. Basic weaknesses of the theory 
are discussed, namely: (1) the simple model of Calabresi does not 
generalize; (2) the more complex systems of J.P. ~—o P. Dia- 
mond, and J. Green require that courts a great deal of 
information and use it to set appropriate standards of due care; (3) in 
practice safety incentives also depend upon fear of criminal penalties 
and the sense of social responsibility. The questions whether and 
when liability rules can significantly affect incentives are addressed. 
It is concluded that the theory in its present state can hardly serve as 
a basis for altering liability rules. 
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REFER ALSO TO CITATION(S) 21076 


MAGNETIC 


REFER ALSO TO CITATION(S) 21069, 21070, 21071, 21072 


COMPRESSED GAS 


19281 Performance of a hydraulic air compressor for use in 
compressed air energy storage power systems. Berghmans, J.A. (Kath- 
olieke Universitaet Leuven, Heverlee, Belgium); Ahrens, F.W. pp 
213-227 of Fluids Engineering in Advanced Energy Systems. Mar- 





2012 ENERGY RESEARCH ABSTRACTS 


ston, C.H. (ed.). New York, NY; American Society of Mechanical 
Engineers (1978). 

A fluid mechanical analysis of a hydraulic air compression 
system for Compressed Air Energy Storage (CAES) application is 
presented. With this compression concept, air is charged into an 
underground reservoir, for later use in power generation, by entrain- 
ing bubbles into a downward flow of water from a surface reservoir. 
Upon releasing the air in the underground reservoir, the water is 
pumped back to the surface. The analytical model delineated is used 
to predict the hydraulic compressor performance characteristics 
(pumping power, pump head, compression efficiency) as a function 
of water flow rate and system geometrical parameters. The results 
indicate that, although large water pumps are needed, efficiencies as 
high as 90% (relative to ideal isothermal compression) can be 
expected. This should result in lower compression power than for 
conventional compressor systems, while eliminating the need for the 
usual intercoolers and aftercooler. 


PUMPED HYDRO 
REFER ALSO TO CITATION(S) 19460 


19282 (AD-A—052655) Marysville Lake hydrothermal study. 
Report 2. 2250-MW project; hydraulic and mathematical model inves- 
tigation. Technical report January—May 1977. Dortch, M.S. (Army 
Engineer Waterways Experiment Station, Vicksburg, MS (USA)). 
Feb 1978. 50p. (WES-TR-H—77-5-2). NTIS PC A03/MF AOI. 

This study was conducted to determine the effect that the 
proposed Marysville Lake pump-storage hydropower (2250-MW 
power plant) project would have on downstream water tempera- 
tures. A one-dimensional numerical model was used for simulation 
and prediction of temperatures within and downstream of Marysville 
Lake. Two physical hydraulic models were used for study and 
description of the hydrodynamic response of the project. Informa- 
tion from the physical models was necessary to determine coeffi- 
cients used by algorithms within the mathematical model. The 
mathematical model allowed simulation of the heat exchange charac- 
teristics so the thermal regimes within and downstream of the lake 
could be determined for various hydrologic and meteorologic condi- 
tions and various pumped-storage hydropower operations. Results of 
the study indicate that the temperatures should be within the objec- 
tive band desired downstream during years with average or wetter 
than average hydrologic conditions. The study indicated that with 
the ultimate 2250-MW power plant fall temperature objectives 
would be exceeded by a maximum of 3 C for a 45-day period during 
much drier than average years. With the initial installed capacity of 
1350 MW, fall temperature objectives could be met under all condi- 
tions studied. 


19283 Influence of uncertainty of data on planning of a contribu- 
tion of pumped storage plants in a power system. Kotkowski, A 
Energetyka; 32: No. 9, 373-376(Sep 1978). (In Polish). 

Discussed are causes of occurrence of disparities in input data 
taken for optimization as well as of differences between data taken 
for planning and their values obtained in a future. Results of calcula- 
tions of a contribution of pumped storage plants obtained with 
various values of some data are presented. Changes in the shape of 
twenty-four hours’ load curves of a system, changes in power 
produced by plants having limited delivery of a fuel and costs of 
pumped storage plant erection were taken into consideration. Re- 
quirements to be met in methods used for optimization of a contribu- 
tion of pumped storage plants are given as well. 


19284 Drakensberg scheme in full swing. S. Afr. Tunnelling; 2: 
No. 4, 6-7, 9, 11, 13(Jul 1978). 

The design, construction, operation, geologic setting, and 
rock excavation, associated with the Drakenberg Pumped Storage 
project in Natal, South Africa are discussed. This project was 
conceived to both bring water supplies over the Drakenberg Escarp- 
ment into the Vaal River and to store off-peak electric power. The 
first phase was completed in 1974, and water is being pumped over 
the escarpment. Construction of the underground works is proceed- 
ing, and about 50% of the excavations have been completed. (LCL) 


19285 Dinorwic pumped-storage station (Great Britain). Energ. 
Elettr.; 55: No. 3, 142-146(Mar 1978). (In Italian). 

The Dinorwic power station is under construction in North 
Wales, Great Britain, and is equipped with six 300 MW pump- 
turbines. The Dinorwic reliability and availability are investigated 
and a brief description of hydraulic works, machine hall and pump- 
turbines/generator-motors is given. 
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FLYWHEELS 


REFER ALSO TO CITATION(S) 19489, 19695, 19696, 19697, 
19698, 19699, 19970 


19286 Energy storage and transmission apparatus. Gray, A.B. 
US Patent 4,128,020. 5 Dec 1978. Filed date 12 Apr 1976. 6p. 

The invention discloses an apparatus for storing and transmit- 
ting mechanical energy which utilizes a flywheel having a plurality 
of flywheel magnets located about the periphery thereof. An actu- 
ator is disengagably coupled to the flywheel for supplying rotary 
kinetic energy thereto. A plurality of coacting magnets are spaced 
about the circumference of the flywheel for interacting with the 
flywheel magnets. A linkage system is provided between the coact- 
ing magnets and the flywheel magnets for moving the coacting 
magnets in a timed relation wih the flywheel magnets for imparting 
further rotation to the flywheel. A power take off is also coupled to 
the flywheel for removing kinetic energy stored therein. 


19287 Ring assembly for inertial energy storage rotor. Brobeck, 
W.M. (to Electric Power Research Institute, Inc.). US Patent 
4,112,785. 12 Sep 1978. Filed date 1 Jul 1976. 12p. 

The invention discloses an inertial energy storage rotor de- 
fined by a plurality of independent, concentric rotor ring assemblies 
rotatable about a vertical axis. Each assembly has at least two co- 
axial rings and a plurality of circumferentially spaced apart, U- 
shaped clamps which secure the rings of the assembly to each other. 
Opposing end faces of the rings include a plurality of circumferen- 
tially spaced apart, opposing grooves which define between them 
radially oriented apertures. The clamps include radially inwardly 
and radially outwardly extending plugs which are shaped comple- 
mentarily to the configuration of the holes in the adjacent inner and 
outer ring assemblies and which concentrically interconnect adja- 
cent ring assemblies. The plug extending radially inward and dis- 
posed in the hole of the ring assembly inward of the clamp has a 
tapered configuration in a radial plane of the ring assembly. The 
taper is chosen so that axial movements of the U-shaped connector 
and its plugs due to the relatively larger dilation of the outer ring 
assembly during high speed rotation of the rotor result in a contin- 
ued engagement between side walls of the inwardly oriented plug 
and the corresponding sides of the hole. 


THERMAL 
REFER ALSO TO CITATION(S) 18400, 18516, 18517 


19288 (AD-A—054466) Thermal energy storage demonstration 
unit for Vuilleumier cryogenic cooler. Final report, 15 October 1976— 
31 July 1977. Richter, R. (Xerox Electro-Optical Systems, Pasadena, 
CA (USA)). Oct 1977. Contract F33615-75-C-2045. 139p. NTIS PC 
A07/MF AOl1. 

A thermal energy storage unit for a High Capacity (Hi-Cap) 
Vuilleumier Cryogenic Cooler was designed, built and performance 
tested. The unit was specified to have a sufficient thermal energy 
storage capacity for supplying one hot cylinder of the Hi-Cap 
Cryogenic cooler for 18 minutes with 650W of power at a maximum 
power loss of 5 percent through the insulation. The discharge of the 
unit was to take place at a nominal temperature of 1250 F + or - 25 
F. A thermal energy storage (TES) unit with the hot cylinder of the 
Vuilleumier cooler was designed with a total thermal capacity of 
737100 joules. The thermal energy is stored in the form of latent heat 
of fusion in the eutectic salt composed of lithium fluoride, magne- 
sium fluoride and potassium fluoride. The unit was insulated with a 
multiple radiation shield super-insulation consisting of alternate 
layers of 0.020-inch thick Fiberfrax paper without binder and 0.001 
to inch nickel foil. The insulation is maintained in a vacuum inside of 
an insulation container. The TES unit is instrumented for tempera- 
ture control with two chromel alumel thermocouples. The single 
resistance temperature detector (RTD) failed during testing and is 
inoperative. All specified goals for the operation of the TES unit 
were achieved except for the maximum thermal loss through the 
insulation which exceeded the goal by 8W. This deviation could 
easily be corrected by interposing a condution insulation at the 
thermal ring of the unit. The report presents all pertinent design and 
fabrication information. 


19289 (AD-A—054857) Feasibility study of inorganic oxides for 
thermal energy storage applications. Final report, 15 March 1976—30 
September 1977. Davison, J.E. (Dayton Univ.. OH (USA). Research 
Inst.). Nov 1977. Contract F33615-76-C-2096. 87p. (UDRI-TR—77- 
53). NTIS PC A05/MF AOl. 

The University of Dayton conducted a feasibility study of the 
application of inorganic oxides as the best energy storage media for 
thermal energy storage devices. The thermophysical properties of 
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the heat of fusion and the melting temperatures of the pure inorganic 
oxides were reviewed and evaluated. A total of nine inorganic oxides 
were identified which have a value for the heat of fusion greater 
than 793.7 Joules per gram (100 watt-hours per pound). However, all 
of the melting points of these nine oxides are greater than 1570 C. 
Since none of these pure materials had a melting point in the desired 
temperature interval of 538 C to 760 C (1000 F to 1400 F), the phase 
diagrams of binary inorganic oxides were reviewed. The study of 
binary inorganic oxide systems was limited to those systems which 
contain at least one of the nine pure oxides which have a liquid-solid 
transformation in the required temperature interval. The binary 
system comprised of dilithium oxide and diboron trioxide was as- 
sessed as having the highest potential. 


19290 (BNL—50896) Encapsulation of phase change materials in 
concrete masonry construction. Progress report No. 2, March 1978— 
May 1978. Sansone, M.J. (Brookhaven National Lab., Upton, NY 
(USA)). 1978. Contract EY-76-C-02-0016. 43p. Dep. NTIS, PC 
A03/MF AOl. 

The improvement in heat capacity of potential building mate- 
rials by incorporation of phase change materials (PCM’s) has been 
demonstrated by thermal measurements. Thermal analysis of PCM’s 
is continuing in order to identify the most promising systems. Partic- 
ular attention is being focused on polyethylene glocols and MgCl.h— 
CaCl.—H20 eutectic systems although other materials are still under 
consideration. Efforts to encapsulate phase change materials in 
porous aggregate are continuing. Non-leaking coatings for the aggre- 
gate and for the PCM matrix materials are under development. 
Thermal analysis capabilities have been established and include 
DSC, TGA, a thermal comparator for conductivity measurements, 
and a heat-flow calorimeter for heat capacity measurements on large 
samples. Thermal measurements on PCM composite materials are 
continuing. 


19291 (DOE/NASA/0012—78/1(Vol.1)) Conceptual design of 
thermal energy storage systems for near term electric utility applica- 
tions. Volume one. Screening of concepts. Hausz, W.; Berkowitz, B.J.; 
Hare, R.C. (General Electric Co., Santa Barbara, CA (USA). Center 
for Advanced Studies). Oct 1978. Contract EC-77-A-31-1034. 266p. 
(EPRI-RP—1082-1(Vol.1); | NASA-CR—159411(Vol.1); GE— 
78TMP-60(Vol.1)). Dep. NTIS, PC A12/MF AOl1. 

Over forty thermal energy storage (TES) concepts gathered 
from the literature and personal contacts were studied for their 
suitability for the electric utility application of storing energy off- 
peak for discharge during peak hours. Twelve selections were de- 
rived from the concepts for screening; they used as storage media 
high temperature water (HTW), hot oil, molten salts, and packed 
beds of solids such as rock. HTW required pressure containment by 
prestressed cast iron or concrete vessels, or lined underground 
cavities. Both steam generation from storage and feedwater heating 
from storage were studied. Four choices were made for further 
study during the project. Economic comparison by electric utility 
standard cost practices, and near-term availability (low technical 
risk) were principal criteria but suitability for utility use, conserva- 
tion potential, and environmental hazards were considered. 


19292 (DOE/NASA/0012—78/1(Vol.2)) Conceptual design of 
thermal energy storage systems for near term electric utility applica- 
tions. Volume two. Appendices—screening of concepts. Hausz, W.; 
Berkowitz, B.J.; Hare, R.C. (General Electric Co., Santa Barbara, 
CA (USA). Center for Advanced Studies). Oct 1978. Contract EC- 
77-A-31-1034. 145p. (EPRI-RP—1082-1(Vol.2); NASA-CR— 
159411(Vol.2); GE—78TMP-60(Vol.2)). Dep. NTIS, PC A07/MF 
AOl. 


Vol. 2 contains three appendices entitled: (a) Bibliography 
and Cross References; (b) Taxonomy—Proponents and Sources; and 
(c) Concept Definitions. (TFD) 


19293 (LA-UR—78-1149) Night storage and backup generation 
with electrochemical engines. Elliott, G.R.B.; Vanderborgh, N.E. 
(Los Alamos Scientific Lab., NM (USA)). 1978. Contract W-7405- 
ENG-36. 15p. (CONF-780447—1). Dep. NTIS, PC A02/MF AOI. 

From Solar Thermal Test Facilities Users Association meet- 
ing; Golden, CO, USA (11 Apr 1978). 

Li/Iz electrochemical engines both store and generate electric 
power. These dual capabilities complement solar photovoltaic gen- 
eration in critical areas: Photovoltaics need backup storage at least 
for nights and, if possible, for two or three days’ needs. Such storage 
must be relatively cheap and compact—aqueous batteries would 
have trouble filling these requirements. Likewise, photovoltaics need 
backup generation based on combustion of fossil fuels for periods of 
bad weather—solar residences or communities will probably have to 
supply their own backup generation because central generating 
stations cannot be expected to keep large amounts of equipment on 
standby for solar users. Li/Iz engine designs are described which 
could be developed to fill these needs of solar users, i.e., storing 
electricity generated by photovoltaics and generating additional 
electricity from fossil fuels as needed. Calculations based on labora- 
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tory performance indicate that the devices could be simple to 
manufacture, economically competitive, and efficient both in storage 
and generation. These engines also could directly use solar energy 
from focused and tracking solar collectors, or they could indirectly 
use solar energy through the combustion of biomass materials. 


19294 (PB—280795) Physical properties data compilations rele- 
vant to energy storage. I. Molten salts: eutectic data. Janz, G.J.; 
Allen, C.B.; Downey, J.R.; Tomkins, R.P.T. (Manchester Coll. of 
Science and Technology (UK). Dept. of Chemistry). 1978. 252p. 
(NSRDS-NBS—61-PT-1). NTIS PC A12/MF AOl1. 

The potential of inorganic compounds and their mixtures is 
receiving consideration from various practical viewpoints, for exam- 
ple, the relatively large latent enthalpies that accompany the process 
of melting have directed consideration of such materials in the 
design of a series of ‘second-generation’ thermal energy sto: 
subsystems of considerably greater capacity than the systems utiliz- 
ing the storage capacity of fluids (such as water) and rocks. As 
molten salts, the features of large liquid state ranges, low vapor 
pressures, high electrical conductivities, and good viscosities are 
important considerations relative to diverse applications, such as 
heat transfer fluids, solvents, reaction media, and as molten electro- 
lytes. The present compilation provides an authoritative compendi- 
um of melting points, and compositions of molten salt eutectic 
mixtures. Data for mixtures melting in the range - 138C to 2800C are 
reported. Value judgments have not been attempted. Titles of the 
articles in the literature citations and a system index are included for 
approximately 6000 eutectic entries. 


19295 Basic physical and chemical processes for storage of heat. 
Alefeld, G. (Univ., Munchen, Garching, Germany). pp 489-496 of 
Proceedings of the symposium on electrode materials and processes 
for energy conversion and storage. McIntyre, J.D.E.; Srinivasan, S.; 
Will, F.G. (eds.). Princeton, NJ; Electrochemical Society, Inc. 
(1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

The problem of storing energy will receive more attention in 
the future than it already has had in the past. Out of many concepts 
of storing energy the methods of storing heat are the least advanced 
ones, although probably the largest savings on primary energy aon 
be achieved in this area. The paper is divided into three Bangle 
the need for heat storage devices is discussed for the main 
areas of energy consumption. In the second section, the methods for 
storing heat are discussed from a fundamental point of view. Since 
heat must be transported into or out of storage devices and especial- 
ly transported from the place of production to the user, a small 
section considering methods of heat transport over long distances is 
presented. 


CHEMICAL 
REFER ALSO TO CITATION(S) 19293, 19295 


19296 Medium-temperature heat storage in sodium sulphate. 
Verma, A. (Saskatchewan Power Corp., Regina). CIM Bull.; 71: No. 
799, 84-90(Nov 1978). 

Thermal energy storage offers a means of sNanSO. has been 
costs savings and conservation of premium fuels. N: 
found to be a good material for storing thermal energy in the 
medium-temperature range, mainly because of its dimorphic nature 
and high heat of transition. Basic data and development of the salt to 
a practically usable block are discussed. The ye tage roblems 
in forming suitable blocks of NazSO, for this application have 
apparently been solved. Limited tests have shown that the blocks 
can be used for heat storage in off-peak electric heat storage furnaces 
up to temperatures of 700°C, thus requiring a not-too-excessive 
volume of heat storage material. Field tests are currently being 
conducted with the laboratory sample blocks. Other methods of 
block formation, as described above, can also be used in special 
applications where the temperature range or the thermal stresses are 
not large. 


BATTERIES 
REFER ALSO TO CITATION(S) 19918 


19297 (NTIS/PS—78/0618) Nickel cadmium batteries (a bib- 
liography with abstracts). Report for 1970—June 1978. Smith, M.F. 
(National Technical Information Service, Springfield, VA (USA)). 
Jun 1978. 293p. NTIS PC NO1/MF NOI. 

The design, fabrication, components, testing, and assembly of 
nickel cadmium batteries are covered in the bibliography. The 
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majority of these citations deal with the development of power 
supplies for aircraft and spacecraft. (This updated bibliography 
contains 288 abstracts, 30 of which are new entries to the previous 
edition.) 


19298 (PB—280117) Economic impact analysis of anticipated 
hazardous waste management regulations on the batteries, electronics, 
and special machinery industries. Final report 8 September 1977—10 
February 1978. Levin, J.; Saunders, C. (Kearney (A.T.), Inc., Wash- 
ington, DC (USA)). Feb 1978. Contract EPA-68-01-4714. 90p. NTIS 
PC A05/MF AOl. 

The project consists of an analysis of the economic impacts of 
alternative regulatory levels for hazardous waste management in the 
batteries, electronics and special machinery industries. The analysis 
consists of three segments: Industry profile, cost of compliance, and 
economic impact analysis. The Industry Profile delineates the prod- 
ucts, producers, and plant characteristics in the industries. The Cost 
of Compliance reviews the hazardous waste streams generated by 
each of the industry groups, together with estimates of compliance 
costs associated with alternative management technologies. The 
Economic Impact Analysis assesses the economic impacts associated 
with incremental hazardous waste management costs for the industry 
groups in such areas as availability of facilities, financing, prices, 
employment, plant closures and balance of trade. 


19299 Recent advances in battery materials, reactions, fabrica- 
tion, and application engineering. Salkind, A.J. (ESB Inc., Yardley, 
PA). pp 701-712 of Proceedings of the symposium on electrode 
materials and processes for energy conversion and storage. McIn- 
tyre, J.D.E.; Srinivasan, S.; Will, F.G. (eds.). Princeton, NJ; Electro- 
chemical Society, Inc. (1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

In the last decade there has been a significant growth in the 
use of batteries in new applications, such as implanted medical 
devices, standby power and lighting devices, and such electronic 
instruments as calculators and watches. In addition, recent advances 
in material and processing technology increase the probability of 
future success for electric vehicles and utility load leveling. This 
paper discusses the technology advances and innovations in design 
processing, materials, and environmental control which are making 
these new applications economically feasible, as well as broadening 
the general use of batteries. 9 figures, 9 tables. 


DESIGN AND DEVELOPMENT 


19300 (AD-A—054321) Production and engineering methods for 
Carb-Tek (trade name) batteries in fork lift trucks. Volume I. Techni- 
cal, Final report, November 1976—November 1977. Schaefer, J.C. 
(ESB, Inc., Yardley, PA (USA). ESB Technology Center). Nov 
1977. Contract DAAK02-75-C-0035. 68p. NTIS PC A04/MF AOI. 

This report describes the technological development of the 
Carb-Tek Molten Salt Li/Cl system toward prototype production 
for eventual assembly into fork lift truck batteries. Engineering 
developments, cost reductions, and pilot line operations are de- 
scribed and discussed. Significant failure mode is attributed to cer- 
tain cell components. Seals are a problem. 


19301 (AD-A—054322) Production and engineering methods for 
Carb-Tek (trade name) batteries in fork lift trucks. Volume II. Stand- 
ard operating procedures. Final report, November 1976—November 
1977. Schaefer, J.C. (ESB, Inc., Yardley, PA (USA). ESB Technol- 
ogy Center). Nov 1977. Contract DAAK02-75-C-0035. 140p. NTIS 
PC A07/MF AOl. 

This report describes the technological development of the 
Carb-Tek(Trade Name) Molten Salt Li/Cl system toward prototype 
production for eventual assembly into fork lift truck batteries. Engi- 
neering developments, cost reductions, and pilot line operations are 
described and discussed. Significant failure mode is attributed to 
certain cell components. Seals are a problem. 


19302 (AD-A—054323) Production and engineering methods for 
Carb-Tek (trade name) batteries in fork lift trucks. Volume III. 
Manufacturing cost/plant layout estimate. Final report, November 
1976—November 1977. Schaefer, J.C. (ESB, Inc., Yardley, PA 
(USA). ESB Technology Center). Nov 1977. Contract DAAK02-75- 
C-0035. 20p. NTIS PC A02/MF AO. 

This report describes the technological development of the 
Carb-Tek (Trade name) Molten Salt Li/Cl system toward prototype 
production for eventual assembly into fork lift truck batteries. Engi- 
neering developments, cost reductions, and pilot line operations are 
described and discussed. Significant failure mode is attributed to 
certain cell components. Seals are a problem. 


19303 Lithium—bromine cell. Greatbatch, W.; Mead, R.T.; 
McLean, R.L.; Rudolph, F.W.; Frenz, N.W. (to Eleanor and Wilson 
Greatbatch Foundation). US Patent 4,105,833. 8 Aug 1978. Filed 
date 16 Sep 1976. 10p. 


ERA VOL. 4, NO. 8 


A lithium—bromide cell comprising a casing which can be of 
electrically conducting material and contains a lithium anode ele- 
ment from which a sealed conductor extends through the casing. A 
filling element which can be of electrically conducting material and 
which has a passage through it is fixed to the sealed casing with one 
end of the passage in communication with the interior of the casing 
and the other end externally exposed. Bromine is introduced through 
the passage to the interior of the casing into operative relationship 
with the lithium anode, whereupon the passage is closed to complete 
the cell. The electrically conducting casing serves as a cathode 
current collector in operative contact with the bromine cathode, and 
after closing of the passage the electrically conducting filling ele- 
ment serves as an electrical terminal for the cell. An electrical 
potential difference exists between the terminal and the anode con- 
ductor during operation of the cell. 7 figures, 1 table. 


19304 Rechargeable nickel-cadmium batteries - an economical 
alternative to dry batteries. Raudszus, W. Elektriker; 16: No. 12, 305- 
308(Dec 1977). (In German). 

For most types of dry batteries, there are rechargeable nickel- 
cadmium accumulators of the same dimensions which are absolutely 
gas-tight and can be used instead of the dry battery without any 
problems. The layout, the discharging behavior, and the possible 
load on Ni-Cd accumulators are described. Maintenance hints for a 
long service life are given, in particular for the charging phase. The 
accumulators are compared with dry batteries from an economic 
point of view. 


19305 Alkali metal-sulphur cell. Gibson, J.G.; Tilley, A.R. (to 
British Railways Board, London). German(FRG) Patent 2,645,797/ 
A/. 2 Jun 1977. 17p. (In German). 

The alkali metal sulphur cell consists of an outer tube, an 
inner tube as solid electrolyte concentrically arranged, a cathode 
space within the electrolyte tube, an anode space between the outer 
tube and the electrolyte tube, and a supply space for the alkali metal 
which is connected to the anode space. During discharging of the 
battery, the melted alkali metal is pressed into the reaction zone of 
the anode by a compressed gas above the melted alkali metal. 


PERFORMANCE AND TESTING 
REFER ALSO TO CITATION(S) 19325 


19306 (AD-A—053410) Storage reliability of missile materiel 
program, missile systems battery analysis. Final report June 1974— 
January 1978. Mitchell, J.C. (Raytheon Co., Huntsville, AL (USA). 
Life Cycle Analysis Dept.). Feb 1978. Contract DAAK40-74-C- 
0853. 58p. (LC—78-B1). NTIS PC A04/MF AO1. 

This report documents findings on the non-operating reliabil- 
ity of silver/zinc and thermal batteries. Field data and shelf life data 
is included. This information is part of a research program being 
conducted by the U. S. Army Missile R and D Command, Redstone 
Arsenal, Alabama. 


19307 (N—78-21606) SMS/GOES cell and battery data analysis 
report. Final report. Armantrout, J.D. (Aeronutronic Ford Corp., 
Palo Alto, CA (USA). Western Development Labs.). Dec 1977. 
Contract NASS5-23693. 376p. (NASA-CR—156739; WDL-TR— 
7529). NTIS PC A17/MF AOl1. 

The nickel-cadmium battery design developed for the Syn- 
chronous Meteorological Satellite (SMS) and Geostationary Oper- 
ational Environmental Satellite (GOES) provided background and 
guidelines for future development, manufacture, and application of 
spacecraft batteries. SMS/GOES battery design, development, quali- 
fication testing, acceptance testing, and life testing/mission perform- 
ance characteristics were evaluated for correlation with battery cell 
manufacturing process variables. 


19308 Steady-state composition profiles in mixed molten salt 
electrochemical devices. I. Lithium/sulfur battery analogs. Vallet, 
C.E.; Braunstein, J. (Oak Ridge Natl Lab, Tenn). J. Electrochem. 
Soc.; 125: No. 8, 1193-1198(Aug 1978). 

During charge or discharge of batteries with a binary molten 
salt mixture as the electrolyte, composition gradients are produced 
by the electrode reactions and the differences in mobilities of the 
electroactive and nonelectroactive ions. The effects of current densi- 
ty, electrode separation, and initial composition of the electrolyte are 
predicted by an analytical solution of the flux equations derived with 
transport properties similar to those of LiCl-KCI mixtures. Numeri- 
cal solution of the flux equations predicts the composition profiles in 
lithium sulfur battery analogs with LiCl-KCI mixtures of differing 
compositions. Either complete depletion of the electroactive con- 
Sstituent at one electrode, or precipitation of a solid phase at the 
electrodes, could result from the predicted composition gradients. 
This work is pertinent to electric batteries and fuel cells. 


19309 Trickle charge characteristics of cylindrical sealed nickel- 
cadmium rechargeable battery “pananica” h type. Yasuda, K.; Ozeiki, 
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M.; Okamoto, S.; Mukunoki, J. (Matsushita Electric Industry Co., 
Osaka, Japan). Natl. Tech. Rep. (Matsushita Electr. Ind. Co., Osaka); 
24: No. 2, 321-329(Apr 1978). (In Japanese). 

For the trickle charge of sealed nickel—cadmium rechargea- 
ble batteries, it is very important to raise the charge efficiency and to 
lengthen the life at a lower charge rate (trickle charge) and high 
temperature (about 45°C). Ordinarily, the capacity of the standard 
Pananica battery at a trickle charge (charge rate: 1/30 C, ambient 
temperature: 45°C is about 60% of that at a standard charge (charge 
rate: 1/10C, ambient temperature: 20°C). The capacity of a trickle 
charge cell (H type) at 45°C has been raised about 50% above that 
of the standard type by an electrolyte consisting of a saturated 
lithium hydroxide solution and improved positive plates. In this 
report, in addition to the above improvement, trickle charge charac- 
teristics of the Pananica H type are described. 


19310 Equipment batteries. Hauptmann, K. Elektriker; 16: No. 
12, 301-304(Dec 1977). (In German). 

The term equipment batteries includes primary (one-way) and 
secondary (rechargeable) cells and batteries, both in gas-tight cap- 
sules. This includes various types of dry batteries and the gas-tight 
Ni-Cd accumulators. The most common and newer systems are 
explained. A review of the terminlogy of primary batteries as well as 
of their technical data is given. In this first part of the publication, 
the author deals with the Leclanche element (carbon-zinc), the 
alkali-manganese cell, the mercury batteries, silver oxide cell, alkali- 
air cell and the lithium cell system. The best fields of application for 
the individual types of cell are briefly indicated. In the second part, 
the manufacture types and their fields of application are to be 
compared. 


19311 Power from batteries. Modern battery technology has the 
right energy source for every field of application. Gould, J.; Gormally, 
P. (General Electric Co., Gainesville, Fla. (USA). Battery Dept.). 
Elektriker; 16: No. 12, 309- 313(Dec 1977). (In German). 

The authors investigate which type of battery is most suitable 
for different applications from an economic point of view. They start 
by giving an outline of the design and the main characteristics of 
different types of batteries; they discuss carbon-zinc batteries, zinc- 
chloride batteries, alkali cells, nickel-cadmium cells, and closed lead 
batteries, with particular regard to rechargeable batteries. Economic 
considerations are made on the basis of the situation in the USA. A 
nomograph for cost calculation is presented. 


19312 Long life in spite of quick charging. Considerations on the 
charging of rapid charge NC batteries. Hodgman, J.S. Elektrotechnik 
(Berlin); 59: No. 17, 10-12(Sep 1977). (In German). 

Quick-charge NC batteries require special attention with 
regard to the charging process. The various reactions of the battery 
to quick charging are described and the methods of charging are 
examined with regard to their effect on the battery. In particular the 
following are discussed: cell voltage as an indicator (of charge); 
switching off according to the temperature characteristics; voltage 
and temperature criteria; time-controlled quick charge with the 
battery uncharged only. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 18322, 19308, 19309, 19505, 19904 


19313 (AD-A—054792) Basic studies of the lithium secondary 
electrode. Technical report No. 1, 01 February 1977—31 January 
1978. Brummer, S.B.; Koch, V.R.; Young, J.H. (Eic, Inc., Newton, 
MA (USA)). Mar 1978. Contract N00014-77-C-0155. 3lp. (C—480- 
1). NTIS PC A03/MF AOl1. 

As part of a basic study of the secondary Li electrode, the 
reactions of tetrahydrofuran (THF) with Li have been evaluated. 
Tetrahydrofuran is reductively cleaved by Li to lithium n-butoxide 
(BuOLi), the enolate anion of acetaldehyde, and ethylene. The AsF¢- 
anion is reduced by Li to AsF3 which further reacts with BuOLi to 
form a brown film on Li. The brown film appears to be composed of 
an (-As-O-As-)n polymer and LiF. These products were observed to 
form irrespective of electrolyte purification procedure. In fact, 
highly purified media reacted most readily with Li presumably 
because of the absence of protective film-forming gases such as O2 
and Ne. Extended pre-electrolysis of LiClO,;/THF electrolytes 
formed large amounts of basic material, as expected. The same 
experiment performed on LiAsFe/THF electrolyte revealed essen- 
tially no change in the of the medium pH. Apparently, the AsF3 
from Asc- and the basic material from THF degradation effectively 
neutralize each other. A mechanism which accounts for Li-cyclic 
ether reactivity is proposed. 


19314 (AD-A—056769) Nickel/cadmium aircraft batteries: ex- 
perience with Celgard barrier layers at DREO. Technical note. Feld- 
man, K.; Verville, G. (Defence Research Establishment, Ottawa, 
Ontario (Canada)). Mar 1978. 16p. (DREO-TN—78-6). 


ENERGY STORAGE 2015 


Problems arise with nickel/cadmium aircraft batteries as a 
result of deterioration of the conventional cellophane barrier layer in 
the separators. The cellophane deteriorates especially rapidly in the 
cells at elevated temperatures. Tests have shown that Celgard, a 
polypropylene microporous polymeric film manufactured by the 
Celanese Plastics Company, can be substituted for the cellophane 
and can readily withstand the oxidizing environment in the cell even 
at elevated temperatures. Celgard is available with several variations 
in characteristics,, but most of them were not studied in detail. 
Problems may be experienced with deterioration of wetting charac- 
teristics but these do not appear to be serious. Examples of labora- 
tory experience which illustrates the ability of the Celgard to with- 
stand severe usage are given. 


19315 (AD-A—056881) Battery separator from 
polyphenylquinoxaline polymer blends. Research and development 
report June—December 1977. Angres, I. (Naval Surface Weapons 
Center, Silver Spring, MD (USA)). Apr 1978. 16p. (NSWC/WOL- 
TR—78-56). NTIS PC A02/MF AOl1. 

This work was_ performed to determine if 
polyphenylquinoxaline blends with polymers such as polyvinylace- 
tate, cellulose acetate, can be made into polymeric membranes useful 
as battery separators. It was found that polyphenylquinoxaline and 
cellulose acetate blends offer the best membrane useful as battery 
separators. 


19316 Porous fluoropolymeric fibrous sheet and method of manu- 
facture. Martin, G.E.; Cockshott, I.D.; McAloon, K.T. (to Imperial 
Chemical Industries, Ltd.). US Patent 4,127,706. 28 Nov 1978. 
Priority date 26 Sep 1974, United Kingdom of Great Britain and 
Northern Ireland (UK). 16p. 

A method of preparing a porous sheet product comprises the 
step of introducing a spinning liquid comprising an organic fiber 
forming polymeric material into an electric field whereby fibers are 
drawn from the liquid to an electrode and collecting the fibers so 
produced upon the electrode. PTFE and other fluorinated polymer 
mats produced by the electrostatic process are useful as electrolytic 
cell diaphragms, battery separators, etc. 4 figures, 3 tables 


19317 Cathode structure for sodium sulphur cells. Robinson, G. 
(to Chloride Silent Power Ltd.). US Patent 4,123,596. 31 Oct 1978. 
Priority date 2 Mar 1977, United Kingdom of Great Britain and 
Northern Ireland (UK). 6p. 

In a sodium—sulfur cell having a cathodic region containing 
sulfur/polysulfides forming a cathodic reactant between a solid 
electrolyte and a cathode current collector, the electronically con- 
ductive matrix containing the cathode reactant is formed of a porous 
metal structure, preferably metal fibers, coated with graphite or 
carbon to form an electronically conductive protective coating. 


19318 Sodium sulphur cells. Jones, I.W.; Robinson, G. (to Chlo- 
ride Silent Power Ltd.). US Patent 4,118,545. 3 Oct 1978. Priority 
date 18 Feb 1976, United Kingdom of Great Britain and Northern 
Ireland (UK). 6p. 

In a sodium/sulfur cell having a porous matrix forming an 

electronic conductor in the cathodic region and extending between 
the surface of the solid electrolyte and a cathode current collector, 
this matrix is a composite comprising a first material formed of 
graphite or carbon or of a material coated with graphite or carbon. 
The first material is intimately mixed with a second material, such as 
alumina fibers, which is more easily wetted by the polysulfides than 
is the first material. 4 figures. 
19319 Battery filling and venting structure. Koehler, W.; 
Druecker, G.; Kiess, U.; Stotz, M. (to Daimler-Benz Aktiengesells- 
chaft). US Patent 4,113,925. 12 Sep 1978. Priority date 26 Aug 1975, 
German, Federal Republic of (F.R. Germany). 10p. 

A battery with at least one filler connection for electrolyte 
liquid is described in which the battery interior space is adapted to 
be connected with the atmosphere by way of at least one venting 
connection. The opening of the venting connection which terminates 
in the battery interior space is located geodetically approximately at 
the height of the intended liquid level. A fill-in chamber is intercon- 
nected between the opening of the filler connection which termi- 
nates in the atmosphere and the battery interior space. The fill-in 
chamber is connected with the battery interior space by means of a 
chamber connection whose opening terminating in the battery interi- 
or space is located geodetically above the intended liquid level. The 
free cross section of the chamber connection is dimensioned so small 
that a liquid seal closing off the chamber connection in a gas-tight 
manner will form under the influence of the excess pressure which 
will establish itself in the battery interior space above the liquid level 
during the fill-in operation once the liquid has entered into the 
opening of the venting connection which terminates in the battery 
interior space. 
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19320 Cell racks. McBrien, R.J. (to Chloride = Ltd.). US 
Patent 4,113,926. 12 Sep 1978. Priority date 20 Aug 1976, United 
Kingdom of Great Britain and Northern Ireland (UK). 4p. 

A cell rack includes two generally planar rectangular end 
elements and any number of s r elements of spider form. Each 
rack element affords Sosteeundl aanthans for supporting an adjacent 
cell and a number of vertical surfaces for spacing the cell from the 
rack elements and further vertical surfaces for restraining lateral 
movement of the cells. The cells and racks elements are held 
together in a single unit by four tie rods which pass through 
respective corners of the rack elements. 4 figures. 


Battery separator having coated ribs. Johnson, P.E.; Row- 
land, B.G. (to Evans Products Co.). US Patent 4,113,927. 12 Sep 
1978. Filed date 13 Aug 1975. 4p. 

A battery separator having ribs on at least one side thereof 
and formed of a sintered resin is described. The rib tops have a 
coating consisting of a low-density polyethylene wax. 


19322 Dual voltage battery system and electronic switch therefor. 
Scheidler, R.E. US Patent 4,114,082. 12 Sep 1978. Filed date 5 Jul 
1977. 10p. 
A pair of batteries of equal voltage rating are connected 
together in parallel through isolation diodes and in series through a 
it silicon controlled rectifier, the gate electrode of which is 
connected to the positive terminal of the first battery through a 
second silicon controlled rectifier and the emitter—collector switch 
circuit of a switching transistor. The gate electrode of the second 
silicon controlled rectifier is connected to the positive terminal 
through a capacitor and the transistor switch. The base—emitter 
switch actuator circuit of the switching transistor is connected 
across the first battery in a manner to maintain the transistor normal- 
ly activated. The impulse generated from the instantaneous voltage 
drop across the first battery upon energization of an electric load 
connected to it is applied through the transistor switch to the gate 
electrode of the second silicon controlled rectifier, activating the 
latter to supply power to the gate electrode of the first silicon 
controlled rectifier, and thereby turn the latter on and connect the 
ir of batteries together in series. Conductors connected across the 
irst silicon controlled rectifier are arranged for connection to the 
output terminals of a conventional battery charging source rated for 
charging one of the pair of batteries, the isolation diodes maintaining 
the batteries in sant Gerinn charging. | figure. 


19323 Method of preparing composite body and secondary bat- 
tery or cell incorporating such composite body. Gupta, N.K. (to Ford 
— Co.). US Patent 4,110,515. 29 Aug 1978. Filed date 28 Feb 
1977. 8p. 

A method of preparing a composite body comprising a vitre- 
ous carbon substrate having a felt prepared from materials selected 
from the group consisting of metal, carbon, and graphite bonded to a 
major surface of the substrate is described. The method comprises 
forming and curing a branched polyphenylene prepolymer having a 
number average molecular weight of between about 500 and 800 and 
bearing terminal acetylene functionality to form a shaped, cross- 
linked body; preparing a solution of the branched polyphenylene 
Sa in an organic solvent in an amount ranging from about 1 
to s by weight of the prepolymer per 100 parts by weight of 
the solution; preparing a composite of the shaped body and the felt 
to be bonded to it with the solution interposed between them; and 
firing the composite in an inert atmosphere at a temperature of at 
least about 800°C until the polymer in the solution and the shaped 
body is converted to vitreous carbon and the shaped body is inte- 
grally bonded to the graphite felt. The composite body so formed 
may be employed in a secondary battery or cell wherein the felt 
serves as a cathodic electrode and the shaped body serves as a 
current collector. | figure. 


19324 Process for making a wettable polyolefin battery separator. 
Cogliano, J.A.; Marans, N.S. (to W. R. Grace and Co.). US Patent 
4,110,143. 29 Aug 1978. Filed date 21 Oct 1974. 6p. 

This invention is directed to a process for forming a wettable 
battery separator comprising a nonwoven mat of polyolefin fiber by 
forming a nonwoven mat of polyolefin fiber having a thickness in the 
range 10 to 40 mils and pore sizes less than 40 microns; contacting 
the mat with an aqueous solution of a water-soluble peroxy com- 
pound, e.g. hydrogen peroxide or potassium persulfate, at a tempera- 
ture below 70°C; rinsing the mat in water; and thereafter immersing 
the thus-treated mat in an aqueous solution of a hydrophilic vinyl 
monomer such as acrylic, methacrylic, vinyl sulfonic acid. This 
solution contains a redox catalyst, e.g. an ion of a transition metal, 
e.g. ferrous, cerous, cobaltous, or an organic amine. A graft poly- 
merization of the hydrophilic vinyl monomer on the polyolefin mat 
takes place to give a wettable polyolefin battery separator. 1 table. 


19325 System evaluation of lead-acid battery chargers. 2. Cells 
with cast lead-calcium grids. Siwek, E.G. (General Electric Corp., 
Schenectady, NY). J. Power Sources; 2: No. 4, 317-336(May 1978). 


ERA VOL. 4, NO. 8 


Lead-calcium grid batteries were life tested by modified con- 
stant potential, gas flow, and gas pressure-controlled charging meth- 
ods. The longest-lived lead—calcium grid battery was life tested by 
the gas pressure-charge controlled method followed by the mass 
flow controlled method and the modified constant potential method 
at 185, 130, and 110 cycles, respectively. The results of this program 
indicate that lead—calcium grid batteries can be charged by gas 
flow-controlled charging methods and deep discharged for cycle 
lives comparable with lead—antimony grid batteries cycled by the 
same methods. 


19326 Examples for the application of solid state electrolytes. 
Fischer, W.; Rohr, F.J. (Brown, Boveri und Cie A.G., Heidelberg 
(Germany, F.R.). Zentrales Forschungslabor). Chem.-Ing.-Tech.; 50: 
No. 4, 303-305(Apr 1978). (In German). 

The use of 8 aluminium oxide in sodium/sulfur battery cells 
and of zirconium oxide in cells for measuring the oxygen concentra- 
tion of combustion gases is discussed. 


19327 Automatic nickel cadmium battery tester. Waters, T.W. 
Electron. Eng.; 50: No. 601, 19(Jan 1978). 

An automatic battery charger is presented which has been 
found useful in maintaining and evaluating the condition of nickel 
cadmium batteries as well as acting as a routine charger. The unit 
can be set for fast or slow charge, the times taken being 43.7 minutes 
and 11 hours 39 minutes, respectively. 


19328 Effect of desiccants on the cycling efficiency of the lithium 
electrode in propylene carbonate-based electrolytes. Koch, V.R.; 
Brummer, S.B. (EIC Corp., Newton, MA). Electrochim. Acta; 23: 
No. 1, 55-62(Jan 1978). 

Cycling efficiencies of the Li electrode in propylene carbon- 
ate (PC) 1 M in either LiClO, or LiAsF¢ were assessed as a function 
of electrolyte purification procedure. The use of neutral alumina and 
galvanostatic pre-electrolysis resulted in the highest efficiency values 
to date. While cyclic voltammograms at Pt or vitreous C were 
insensitive to electrolyte impurities, voltammograms on Ni about the 
Li potential were very informative. Thus, the repeated deposition 
and subsequent removal of thin (2mC/cm?) Li plates revealed en- 
hanced nucleation but diminished rate of growth of the nuclei as 
cycling progresses. A model of Li encapsulation is proposed to 
account for the eventual failure of the Li electrode. 11 figures. 


19329 Power supply system for traction batteries. Perkuhn, E. 
(DETA Akkumulatorenwerk G.m.b.H., Bad Lauterberg (Germany, 
F.R.)). Elektriker; 16: No. 12, 327-328(Dec 1977). (In German). 

Battery life is usually shortest in combined systems. The 
author discusses the causes of battery wear; if the battery is serviced 
correctly, it is mainly the charging process which is responsible. 
This process is described and explained. Battery chargers are men- 
tioned where charging voltage and charging current are best adapt- 
ed to the battery requirements. These battery chargers are also 
switched off automatically. 


19330 Electrode plates for battery cells. White, C.A.J.; Hales, 
T.J. (to Chloride Group Ltd., London (UK)). German(FRG) Patent 
2,649,879/A/. 12 May 1977. 11p. (In German). 

Electrode plates for alkaline secondary batteries contain nu- 
merous parallel-arranged tubes in which the electrochemically active 
material is stored. The tubes of each plate are electroconductively 
connected by contact rails of various cross-sections having such a 
shape that the thickness of the plate does not vary with improved 
plate properties. 


19331 Installation of stationary battery plants. Nowak, K. Elek- 
tromeister Dtsch. Elektrohandwerk; 52: No. 9, 607-613(1977). (In 
German). 

The author discusses the problems encountered in designing 
battery rooms and charging stations. The VDE 0510 rule is not 
sufficient. Additional Laender regulations (regulations concerning 
electrical operating rooms) are not uniform. It is therefore necessary 
for planners, builders, owners, and building authorities to establish a 
common standard. 


19332 Battery Energy Storage Test (BEST) facility: its purposes 
and description. Beck, J.W.; Smith, J.C. (Electric Power Research 
Inst., Palo Alto, CA). Energy Dev. (N.Y.); No. 3, 101-107(1977). (In 
German). 

The concept of a facility for testing and evaluating batteries 
for load leveling applications on electric utility systems has been 
examined and found feasible by a joint utility Industry/Government 
study team. Following the team’s recommendation, the Electric 
Power Research Institute (EPRI) and the U.S. Energy Research and 
Development Administration (ERDA) are currently working with 
the host utility selected as the prime contractor for engineering 
design, construction and operation. This paper describes the facility 
proposed, and its design criteria, to accommodate such detailed 
testing. It also describes the purposes and objectives of the facility, 
and discusses briefly the battery systems expected for testing in the 
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facility. Discussion of the BEST Facility program--both past and 
current activities--and its schedule and cost estimates are included. 


ENERGY MANAGEMENT AND POLICY 


ENERGY ANALYSIS AND MODELING 
REFER ALSO TO CITATION(S) 19371, 19420 


19333 (ANL/ICES-TM—19) Community data paradox: an in- 
formal look into data available for simulating community processes. 
Kron, N.F. Jr.; Rabl, V.A. (Argonne National Lab., IL (USA)). Nov 
1978. Contract W-31-109-ENG-38. 53p. Dep. NTIS, PC A04/MF 
AOl. 

This paper is written to give engineers and modelers an idea 
of the types of data that they may expect to be available in a 
community that can be used as inputs for their models. As such, it is 
a broad representation of the reasons why data availability varies 
from place to place, and provides an idea of the quality of data that 
can be expected for a given community. 


19334 (UCRL—S50029-78) Energy and Resource Planning Group 
FY 1978 annual report. Rubin, B. (ed.). (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 16 Nov 1978. Contract W-7405- 
ENG-48. 29p. Dep. NTIS, PC A03/MF AOl. 

This report summarizes very briefly the activities of the 
Lawrence Livermore Laboratory's Energy and Resource Planning 
Group during FY 1978. One major focus of activity was the contin- 
ued development and completion of the LLL Energy Policy Model. 
This model and the new computer language developed for its 
expression have now been fully documented. Two national transpor- 
tation assessment studies using the model were completed; one 
addressed the potential impact of electric vehicles on energy use, 
and the other considered the use of alternative fuels in highway 
vehicles. In studies of regional and local energy issues, we examined 
the reasons for reduced natural gas use in California in the recent 
past, the potential use of Alaskan coal in California, and the project- 
ed impact of the National Energy Act of 1978 on Federal Region 
IX. We have continued to be concerned about the gradual decline in 
U.S. economic productivity and have continued studies of the rela- 
tionship between R and D, productivity, and the national economy. 
In July 1978, responsibility for LLL’s technology transfer activities 
was transferred to the Energy and Resource Planning Group; work 
on the transfer of solar energy technology to the construction 
industry was completed; and support to activities of the Federal 
Laboratory Consortium was continued. 


19335 Aims, methods, and uses of energy accounting. Roberts, F. 
(Energy Technol Support Unit, Didcot, Oxfs, Engl). Appl. Energy; 4: 
No. 3, 199-217(Jul 1978). 

The paper begins by stating the value of energy accounting 
and defining the subject. The aims of energy accounting are then 
listed and discussed. The three basic methods of energy accounting 
are currently input/output table analysis, statistical analysis, and 
process analysis. In turn, these are briefly described and then illus- 
trated by some recent examples of their application. 18 refs. 


ECONOMICS AND SOCIOLOGY 


REFER ALSO TO CITATION(S) 17845, 17988, 18276, 18337, 
19360, 19367, 19368, 19372, 19435, 19444, 19451, 19454, 19455, 
20284, 20285 


19336 (ANL/EES-TM—24) Approach to assessing local socio- 
cultural impacts using projections of population growth and composi- 
tion. Baldwin, T.E.; Poetsch, R. (Argonne National Lab., IL 
(USA)). Aug 1977. Contract W-31-109-ENG-38. 132p. Dep. NTIS, 
PC A07/MF AO1. 

All assessment of future domestic development projects as- 
sumes that the problems to be examined have been properly identi- 
fied and defined before the application of a projection technique. An 
attempt is made to codify socio-cultural problems mentioned in 
literature and clarify how existing demographic projection tech- 
niques can be applied to assessing the problems. The relationship 
between changes in local population size and composition induced 
by in-migration and the potential for socio-cultural incompatibilities 
is described heuristically. For simplification, the problems expected 
to emerge from differences in demographic composition are classi- 
fied into three categories: (1) service needs, such as those for 
housing, recreation, and education; (2) types of social organizations 
related to capacities for, or constraints on, reaping the benefits of 
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rapid economic development and social changes (e.g., employment 
and income); and (3) attitudes, values, and cultural perspectives. 
These areas of concern are very broad, and quantitative projections 
of population size and composition are more easily related to the first 
than to the third. Although demographic projection provides a 
valuable tool for estimating future social change, the knowledge 
about cause and effect is not sufficient to support the quantification 
of socio-cultural impact. Therefore, the —— are used only as 
relative indicators and the assessments 0’ io-cultural impact based 
on them are qualitative only. Therefore, identification and assess- 
ment of socio-cultural impacts are a means of developing plans to 
overcome the expected problems. 


19337 (DOE/PE—0007) Report to Congress on the economic 
impact of energy actions as required by Public Law 93-275, Section 
18(d). (Department of Energy, Washington, DC (USA). Office of 
Analytical Services). Sep 1978. 199p. Dep. NTIS, PC A09/MF AO1. 

The analyses of economic impacts of energy actions form the 
basis of this report. The DOE program offices determine if es 
actions are likely to have major impacts which require = latory 
and economic impact analysis and perform the analysis with assist- 
ance from the Energy Information Administration (EIA). A primary 
criterion for a major impact is whether an action would impose costs 
of $100 million or more in any year. The first chapter provides a 
summary of the economic impact analyses for the actions with major 
impacts taken during the year. These actions included two regula- 
tory changes with respect to heavy crude oil produced in California, 
a change in price regulations for resale of crude oil, and energy 
efficiency targets for thirteen appliances. Chapter II provides a 
listing of the fifty-four FEA/DOE energy actions taken during the 
last year, most of which did not require economic analyses. Chapter 
III provides a recommendation, required by Section 18(d), with 
respect to the need for new Federal programs of employment or 
economic assistance to minimize the effects of the energy shortage 
or energy actions. The Executive Order 12044 and DOE Guidelines 
which establish directions for economic analyses or regulating ac- 
tions form Appendices A and B. The complete regulatory analysis of 
the two California Crude Oil actions is provided in Appendix C, the 
crude oil resale price amendments are analyzed in Appendix D, and 
the full analysis of the economic impact of meeting the appliance 
efficiency targets is provided in Appendix E 


19338 (ORAU—145) Impact of adjustment mechanisms on work- 
ers undergoing technological change. Blair, L.M.; Alford, R.; de Mik, 
G. (Oak Ridge Associated Universities, Inc., TN (USA)). 1978. 
Contract EY-76-C-05-0033. 121p. Dep. NTIS, PC A06/MF AO1. 

This study includes a conceptual framework, a worker-adjust- 
ment model, a set of survey questionnaires, and techniques for 
analyzing the data collected. In addition, a pilot study is included. 
The research focuses on the impact of adjustment mechanisms on 
worker job performance and job satisfaction during periods of 
technological change. Adjustment mechanisms encompass a broad 
spectrum of activities such as information programs, job guarantees, 
income and finge-benefit packages, reemployment aids, and worker 
participation in the changeover ago The adjustment model used 
as the theoretical framework for the empirical investigation was 
developed by combining and augmenting worker adjustment con- 
cepts from industrial psychology and related concepts from econom- 
ics. A basic assumption in the model is that technological change 
alters, or threatens to alter, the level of materialistic and psychologi- 
cal element available to the worker from his job. The amount of 
adjustment that a worker makes with the introduction of new 
technology is related to the intensity of the impact of the new 
technology, availability and use of adjustment mechanisms, the in- 
dustry and occupations involved, external factors (i.e., the region 
and employment opportunities available), and factors associated with 
the individual (i.e., biographical elements and work experience). 


19339 (PB—265706) FEA energy financing workshops. Strederai 1: 
summaries of proceedings. Section 2: background 

Energy Administration, Washington, DC (USA)). Jan on, ah 
(FEA/G—77/011; CONF-760772—). Dep. NTIS, PC A ME 
AOl. 

From FEA energy financing workshops; Atlanta, GA, USA 
(7 Jul 1976). 

Portions of document are illegible. 

During 1976, the Federal Energy Administration held a series 
of workshops in various parts of the country on financing of differ- 
ent energy sources. The workshops covered in this volume are: (1) 
Eastern Coal; (2) Western Coal; (3) Socioeconomic Impacts of 
Western Energy Development; (4) Electric Utilities; and (5) Supple- 
mental Gas Projects. The first section of this volume includes each 
of the Summaries of Proceedings. The Summaries were written to 
reflect, as nearly as possible, the major points raised by the partici- 
pants and therefore may embody several different points of view. 
The second section of this volume includes a complete set of the 
background papers that were distributed to the participants prior to 
each workshop. This combined collection of Summaries and work- 
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shop background papers provides a significant compilation of back- 

und and views concerning several of the most important energy 

| issues currently facing the Nation. A separate abstract was 

= for each of the 5 workshop summaries and each of the 13 
ground papers. 


19340 (PB—265706, pp 366-395) Energy-related community de- 
it: private-sector risks and public-sector remedies. Nicoson, 

W. Jan 1977. 
From FEA energy financing workshops; Atlanta, GA, USA 

(7 Jul 1976). 


In remotely located boom towns the private developer may 
also find himself in the business of supplying necessary services to 
early residents, particularly in remote locations where local govern- 
ment has virtually no existing capacity to provide such services. 
Developer-owned utility companies and privately employed watch- 
men may, for example, assure water and sewer services and protec- 
tive services in the early years of a project. The transition from 
private to public services in later years then requires careful planning 
and much patience on the part of both public and private partici- 
pants in the development process. This paper first examines the risks 
to the private sector in community-scale projects in remote loca- 
tions, beginning with risks arising from the need for carefully 
planned and timed public facilities and services. Other categories of 
risks examined include the regulatory process, environmental litiga- 
tion, difficulties in land assembly, the vagaries of the real estate 
markets, and uncertainties attending design of the capital structure 
for a large-scale project. The possible remedies that might be insti- 
tuted by the public sector in response to these risks are then 
presented. 


19341 (PB—265706, pp 396-430) Financing options for communi- 
ties near large energy developments. Moore, K.D. Jan 1977. 

From FEA energy financing workshops; Atlanta, GA, USA 
(7 Jul 1976). 


This paper seeks to provide a common basis for workshop 
discussions, emphasizing the problems from the perspective of state 
and local governments. Its first concern is what alternatives are 
presently available and what further assistance is needed by local 
governments in paying for public facilities and services. A second 
concern is with what roles governmental entities can play in assisting 
the private sector in financing housing and other goods and services. 
A brief overview of the factors causing present financing problems is 
presented. A description of the options presently available to local 

ublic officials and private entrepreneurs is provided. A framework 
is suggested, as a basis for discussion, for ordering these available 
options. Finally, a framework is suggested for evaluating the adequa- 
cy of future “comprehensive” alternatives, which include new roles 
for one or more of the parties-at-interest. 


19342 (PB—265706, pp 431-454) Problems of financing services 
and facilities in communities impacted by energy resource develop- 
ment, Jan 1977. 

From FEA energy financing workshops; Atlanta, GA, USA 
(7 Jul 1976). 


This paper was prepared by Arthur Young and Co. to reflect 
the views, opinions, and perspective of the energy-development 
companies. To accomplish this, Arthur Young conducted extensive 
interviews with representatives of various energy industries. These 
industries include oil and gas, oil shale, electrical-generating, and 
coal energy resources. Arthur Young believes the discussions were 
completely frank and candid. A concerted effort was made in 
preparing this paper to carefully represent industry's point of view 
on financing as related to energy-development projects. Social re- 
sponsibility and the financial implications of alternative courses of 
action are very much on the minds of the energy-development 
companies. Each of the companies interviewed acknowledged their 
commitment to socially responsible behavior. Each was able to point 
to a number of positive actions and steps they had taken or planned 
to take to resolve the financing problems that impact energy-devel- 
opment communities as a consequence of initiating a new energy 
development project. A final section summarizes the study and 
presents conclusions. 


19343 (PB—279439) Socioeconomic research inventory for New 
Mexico 1970-1975, Smith, S.; McCormick, J. (New Mexico Univ., 
Alb uerque (USA). Bureau of Business and Economic Research; 
New Mexico Governor's Council of Economic Advisors, Santa Fe 
(USA). Committee on General and Specific Research Needs). Aug 
1976. 134p. NTIS PC A07/MF AO1. 

The New Mexico Governor's Council of Economic Advisors 
is a relatively new organization established officially on January 1, 
1975. Several committees were organized initially to examine specif- 
ic problem areas of the state’s economy. The committee on General 
and Specific Research Needs came to an early conclusion that an 
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inventory of recent socio-economic research about New Mexico was 
imperative as a base for further planning. The inventory is arranged 
in two sections. Section I contains the complete listings of research 
projects arranged according to the agency responsible for the re- 
search. Section II is designed to be used as a subject index locator 
for the first section. 


19344 (PB—284152) Energy facility siting selected abstracts. 
Final report. Freedman, A. (Mitre Corp., McLean, VA (USA)). Aug 
1976. 310p. (MTR—7159). 

This report contains a bibliographic survey of research on all 
issues that affect time, costs, or acceptability of bringing new energy 
facilities on line. Publications and projects in progress are included in 
listings of technological categories (Coal, Other Fossil Fuels, Nucle- 
ar, Geothermal, Ocean Thermal, Solar and Other Energy Forms) 
and policy categories (Economics/Finance, Environmental, Socio- 
logical, Energy Centers, Policy/Planning Constraints, and Re- 
sources/Availability). Each listing includes title, performing and 
sponsoring organizations, principal investigator, and an abstract. 


19345 (PB—284153) Proceedings of meeting of Advisory Com- 
mittee on Energy Facility Siting held at MClean, Virginia on October 
24, 1975. Final report. Bernardi, R.P. (Mitre Corp., McLean, VA 
(USA)). Feb 1976. 130p. (MTR—7091). 

The purposes of the meeting were to survey and comment on 
recent RandD efforts in the energy siting area, identify issues and 
problems in the siting process, specify research that could help 
resolve any particular identified problem area, and comment on the 
general applicability of RandD activities to resolve siting problems. 
Presentations were also made analyzing and comparing siting legisla- 
tion and research at the state level, both in general terms and with 
particular examples. 


19346 (PNL—2410(Rev.)) Analysis of federal incentives used to 
stimulate energy production: an executive summary. Cone, B.W.; 
Brenchley, D.L.; Brix, V.L. (Battelle Pacific Northwest Labs., Rich- 
land, WA (USA)). Dec 1978. Contract EY-76-C-06-1830. 23p. Dep. 
NTIS, PC A02/MF AO1. 

Federal incentives used in the past to stimulate development 
of nuclear power, hydroelectric power, coal production, petroleum 
production, natural gas production, and electric power generation 
and transmission are analyzed in order to determine the feasibility 
and possible extent of the use of federal incentives to stimulate solar 
energy development. (JSR) 


19347 Energy policy, the energy price fallacy, and the role of 
nuclear energy in the UK. Brookes, L.G. (UKAEA, London, Eng). 
Energy Policy; 6: No. 2, 94-106(Jun 1978). 

There is a widespread belief that the world energy problem 
will be solved by rising prices--closing the ‘gap’ by reducing demand 
and bringing in new, large, previously overcostly energy sources. 
The author rejects this view--high prices are the problem not the 
solution. Supply and demand will be brought into balance at some 
price, and the objective of energy policy should be to make it as low 
as possible, by concentrating on the exploitation of large, low-cost 
energy sources. New energy-saving technologies and new energy 
sources are more likely to be pursued in such an expansive climate 
than in the alternative world of high-priced energy. 20 refs. 


19348 What will be the price of electricity. Results and comments 
on a study by KFA Juelich. Hansen, U. (Kernforschungsanlage 
Juelich G.m.b.H. (Germany, F.R.). Programmgruppe Systemfors- 
pag und Technologische Entwicklung). Atomwirtsch., Atomtech.; 
23: No. 3, 114-117(Mar 1978). (In German). 

The development of electricity supply in the FRG, in particu- 
lar the share of prime energy carriers used to this end, can be 
explained on the basis of the requirement to offer electricity cheaply 
and in a reliable way. While 25 years ago bituminous coal was 
predominant with a share of over 50%, a third of the electricity was 
generated in 1976 on the basis of lignite while the share of bitumi- 
nous coal went back to 28%. Similar favourable electricity genera- 
tion costs as with lignite can only be achieved on a long-term basis in 
the FRG with nuclear energy. In the study of the KFA Juelich here 
under discussion, a study which emphasizes the necessity of bitumi- 
nous coal and nuclear energy going side by side, the cost advantage 
= nuclear energy in the base and medium load range becomes very 
plain. 


19349 Social problems of power economy. Marguilies, F. (Tech 
Univ Wien, Austria). O.Z.E., Oesterr. Z. Elektrizitaetswirtsch.; 31: No. 
3, 89-93(Mar 1978). (In German). 

The choice among possible strategies of future power supply 
implies a multitude of social problems. Four of these are discussed in 
detail: quality of life, full employment, humanization of work, and 
neutrality and economic independence. In these four spheres, the 
social concerns are of different importance and weight depending on 
whether the aim is to meet an increasing demand or to save energy. 
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Possible energy-saving measures are shown, and a general opinion is 
given on the question of nuclear energy. 


19350 OAS as catalyst. Americas; 30: No. 11-12, 21-43(1978). 
The Organization of American States (OAS) is at work in the 
W. Hemisphere with an impressive number of regular support pro- 
grams in the fields--economic, social, educational, and cultural--that 
the member states have agreed are of continuing importance to 
them. The OAS also acts as a catalyst in stimulating the interest of 
rivate, governmental, and international organizations and financial 
institutions in selected short-, medium-, and long-term projects. 
Examples are given here--and oversimplified in most cases--of the 
OAS activities in such fields as searching for energy alternatives; 
finding new sources of food; rural development; harnessing the 
power of great rivers, and building cultural bridges. 


19351 Technology transfer. Focus for medium-sized and small 
enterprises. Hauff, V. (Bundesministerium fuer Forschung und Tech- 
nologie, Bonn-Bad Godesberg (Germany, F.R.)). Rationalisierung 
(Munich); 28: No. 9, 178-181(1977). (In German). 

Discussed are the main actions on a national basis for support- 
ing small and medium-sized enterprises, above all R+D programmes 
of business-oriented market research for individual enterprises, 
making available risk capital, and innovation-oriented advice for 
enterprises. 


ENVIRONMENT, HEALTH, AND SAFETY 


REFER ALSO TO CITATION(S) 19450, 19465, 19692, 20284, 
20285, 20311, 20317, 20321, 20322, 20326, 20327, 20356, 20357, 
20367, 20371, 20372, 20512 


19352 (AD-A—054410) Case studies - environment and energy. 
Volume I. Handbook. Sweeney, P.J. (Air Force Inst. of Tech., 
Wright-Patterson AFB, OH (USA). School of Systems and Logis- 
tics). Apr 1978. 141p. NTIS PC A07/MF AOl. 

During the last few years it has become apparent that few 
good case studies concerning environmental or energy issues are 
available for the graduate student or the professional. In order to 
attempt to fill this void, a short book of five cases--four that deal 
primarily with environmental issues and one that highlights a typical 
problem in the energy arena is presented. Case number one concerns 
the problem of handling liquid industrial wastes generated at an Air 
Force owned but contractor operated facility. The second case 
concerns the environmental impact statement (EIS) process in the 
construction of an interstate highway city bypass. The third case is 
rather unique in format for it requires the student to present a 
briefing on all of the energy conservation directives and guidance 
provided by the Air Force to its installations. The briefing is to be 
prepared for the base commander and challenges the students to 
provide this decision-maker with all he needs to know about energy 
conservation and Air Force policy and do it in 15 minutes. The 
fourth case is about air pollution abatement. How should this base 
solve this pollution problem is the problem presented to the student. 
The last case concerns municipal solid waste alternatives available to 
a large metropolitan area. 


19353 (AD-A—054411) Case studies - environment and energy. 
Voluem II. Solutions. Sweeney, P.J. (Air Force Inst. of Tech., 
Wright-Patterson AFB, OH (USA). School of Systems and Logis- 
tics). Apr 1978. 78p. NTIS PC A05/MF AOI1. 

During the last few years it has become apparent that few 
good case studies concerning environmental or energy issues are 
available for the graduate student or the professional. In order to 
attempt to fill this void, a short book of five cases--four that deal 
primarily with environmental issues and one that highlights a typical 
problem in the energy arena is presented. The book is divided into 
two volumes so that it may be utilized as a classroom aid. The first 
volume includes the scenario or background and provides the basis 
for the development of a case which the student is asked to solve. 
The second volume is the set of ‘school solutions.’ Each case is taken 
from an actual problem that existed and required solution. 


19354 (DOE/ERD—0001) Conservation product marketing. 
Commercialization Phase III planning. Clusen, R.C. (Department of 
Energy, Washington, DC (USA)). Sep 1978. 25p. Dep. NTIS, PC 
A02/MF AOl. 

The three conservation technologies under consideration are 
(1) high-efficiency electric motors, (2) air/fuel ratio combustion 
controls, and (3) oil-fired heating equipment. An analysis of the 
environmental implications of each technology indicates that these 
technologies have a high probability of achieving environmental 
acceptability. There are either minor or no environmental concerns 
or uncertainties, with one exception. This exception relates to the 
effect, if any, of a potential air-emission standard(s) for fine particu- 
lates and/or trace metals on the commercialization of the air/fuel 
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ratio combustion controls. A standard for fine particulates may be 
developed in approximately 3 years (and other standards within 5 
years) and would be applicable to fuel-burning equipment to varying 
degrees. Pecause a standard and a method of measurement have not 
been formulated and the effect, if any, of this technology on the 
formation of fine particulates is unknown, it is not possible at this 
time to gauge emission effects. It is recommended that the commer- 
cialization schedules be supported, emission data be monitored with 
the technology program, and the formulation of other standards, 
such as fine particulate standards, be monitored and coordinated 
with EPA. The only environmental R and D activity required is the 
assessment of control technologies for the air/fuel ratio combustion 
controls. The overall environmental research and development plan 
related to air/fuel ratio combustion controls (Appendix A) includes 
funds to assess the adequacy of candidate control technology op- 
tions. However, it does not include the resource requirements to 
fully develop and demonstrate commercial control hardware, proc- 
ess modifications, and/or strategies. Collective judgments of 

of Environment scientists are rendered in greater detail in the 
technology and governmental milestones shown in Section III and in 
the discussion of significant concerns in Section IV. 


19355 State/EPA agreement concept paper on regulations. Jorl- 
ing, T.C. Washington, DC; Environmental Protection Agency 
(1978). 11p. 

EPA requires all Regions and States to develop State/EPA 
Agreements for FY 1979 covering Clean Water Act programs. This 
Concept Paper contains preliminary language, public participation 
announcements, and explanatory material. These regulations would 
establish basic policies and procedures for developing and imple- 
menting State/EPA Agreements under the Clean Water Act, the 
Resource Conservation and Recovery Act, and the Safe Drinking 
Water Act. They are scheduled for publication as interim final 
regulations by February 1979, because OWWM policy and other 
regulations recently issued under the above-mentioned Acts require 
State/EPA Agreements in Fiscal Year 1980. The regulations will 
clarify requirements and ensure consistency between p 
Public meetings to receive comments on this Concept Paper are 
announced. Final regulations will accommodate experience gained 
during development of the Fiscal Year 1980 Agreements. Comments 
on the interim regulations received by October, 1979, would be 
considered in development of final regulations. One or more public 
meetings for purposes of receiving comments will be held prior to 
expiration of the comment period for developing final regulations. 
Notice of these meetings will be published in the Federal Register 
and otherwise appropriately publicized. 


19356 Land use control: evaluating economic and political effects. 
Ervin, D.E.; Fitch, J.B.; Godwin, R.K.; Shepard, W.B.; Stoevener, 
H.H. Cambridge, MA; Ballinger Publishing Company (1977). 198p. 
The Publisher, 17 Dunster St., Cambridge, MA 02138 $17.50. 

Public programs to intervene in the private land use market 
are designed to achieve land use and distribution of costs and 
benefits much different from those that would prevail under market 
conditions. This book suggests a framework for evaluating these 
public-policy measures from the standpoint of three economic effi- 
ciency criteria: how land-use-planning measures contribute to the 
avoidance of certain negative effects resulting from interdependen- 
cies among land uses; how they perform in providing land-related 
public goods; and, are they likely to lead to an efficient provision of 
public services. Beyond these economic-efficiency considerations the 
study emphasizes the distributional consequences and the political 
acceptability of land-use-planning measures. Land-use techniques-- 
traditional zoning, zoning by eminent domain, and transferable de- 
velopment rights--are evaluated and compared. Although none of 
these techniques can be judged superior to the others on the basis of 
all or several of the evaluative criteria, zoning ranked highest in 
terms of political acceptability while the extensions of zoning are 
improvements over zoning for meeting equity and efficient provision 
of public goods. 


NATURAL RESOURCES 


REFER ALSO TO CITATION(S) 18043, 19433, 19436, 19443, 
19470, 19777 


19357 (AD-A—054146) Recent developments in the Mcclellan- 
Kerr Arkansas River navigation system area. Final report. (Institute 
for Water Resources (Army), Fort Belvoir, VA (USA)). Apr 1977. 
141p. (IWR-RR—77-R1). NTIS PC A07/MF AO1. 

This report brings together data and description of demo- 
graphic, economic development, and public sectors which identify 
current conditions in the area of the McClellan-Kerr Arkansas River 
Navigation System for the years 1971-1974. The project includes the 
navigation channel extending from the Mississippi River to Catoosa, 
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Oklahoma and the three major upstream lakes which were originally 
authorized in the navigation plan, costing over $1.2 billion. The 
primary impact area described in the report includes 28 counties 
bordering the waterway and the three upstream lakes. 


19358 (AD-A—054148) McClellan-Kerr Arkansas River naviga- 
tion system. Hydroelectric power generation. Final report. (Institute 
for Water Resources (Army), Fort Belvoir, VA (USA)). Dec 1977. 
122p. (IWR-RR—77-R4). NTIS PC A06/MF AO1. 

This report presents an analysis of the hydroelectric generat- 
ing facilities in the McClellan-Kerr River Project. Installed capacity 
of the federal installations total 639 megawatts. Economic and 
financial questions of production and marketing are examined (the 
power is sold by a federal agency, the Southwestern Power Admin- 
istration). Due to the rising cost of other fuels, the power benefits are 
expected to rise from a project justification estimate of $14 million to 
over $40 million. However, benefits are not as high as possible, 
primarily due to poor marketing practices by the SPA. There are 
also several problems in the cost allocation formula used to rate the 
on-going return on investment to the Federal Government for each 
dam taken individually. 


19359 (PB—281399) Minerals yearbook, 1975. Volume I. 
Metals, Minerals, and Fuels. (Bureau of Mines, Washington, DC 
(USA)). 1975. 1521p. (BM-MYB—1795)(Vol.1)). Paper copy availa- 
ble from Supt. of Docs. 

Data on virtually all metallic, nonmetallic, and mineral fuel 
commodities important to the domestic economy are presented. In 
addition, a general review chapter on the mineral industries, a 
statistical summary, and a chapter on mining and quarrying trends 
are included. 


19360 Mining to manufacturing: links in a chain. Anon. Can., 
Miner. Resour. Branch, Miner. Bull.; No. 175, 1-128(Jun 1978). 

The Canadian mineral industry is analyzed in terms of the 
economic activity generated by its three stages, mining, smelting and 
refining, and semi-fabricating upon national produce, income, em- 
ployment and energy utilization. Results are presented for the fer- 
rous, nonferrous (copper, nickel and zinc) and asbestos chains of 
fabrication, both when a fixed unit of resource, i.e., mine output is 
traced through the fabrication chain and also for a fixed value of 
output (one million dollar’s worth) at each stage of fabrication. The 
historical relationships along each chain are delineated. The basis for 
analysis was the 1966 Statistics Canada Input-Output Tables. 


19361 Utilization of fuels. Aravamuthan, V. (Central Electro- 
chemical Research Inst., Karaikudi, India). Indian Chem. J.; 12: No. 
10, 13-28(Apr 1978). 

Fuel resources in India and their utilization are reviewed. 
India’s coal reserve is about 80,000 million tons (one fifth of the 
world’s total) and crude petroleum is reported at 14.5 million tons/yr 
(1976-77). Large quantities of natural gas are available including 
methane, LPG, ethane, and propane and 25 million m* of wood is 
cut annually. Utilization of coal, gaseous fuels, solid fuels such as 
algae and agricultural wastes, liquid fuels including alcohols, and 
nuclear heat are discussed. Alternative energy sources such as solar, 
tidal, and geothermal energy, wind power, and ocean thermal gradi- 
ents are also considered. To avoid thermal pollution which could 
eventually lead to climate modification, four energy sources are 
recommended for future development: anaerobic digestion of cattle 
dung, human wastes, etc.; wind power, tidal power, and thermal 
ocean gradients. 


19362 Mining research: the respective roles of government and 
private institutions. Boyd, J. (Materials Associates, Inc., Washington, 
DC). Mater. Soc.; 2: No. 3, 171-181(1978). 

The extractive industries in the U.S. in 1975 produced only 
4.2% of the GNP; yet, 18% of the economy is engaged directly in 
processing or in converting these minerals into usable forms. None 
of the remaining portions of the economy can perform without 
products of the extractive industries. Mr. Boyd delineates and ex- 
plains the respective roles of the mining industry, the mining- 
machinery industry, the Federal government, and those research 
institutions engaged in mining or related research. He further exam- 
ines the views of the various segments of the mining and minerals 
community, outlines the major issues involved, and arrives at con- 
clusions tempered by his long and diversified experience in the field. 
Emphasis is placed on the activities of the Bureau of Mines (BuM). 
The main finding of the study is that the government as a whole 
must recognize that mining research is essential, and be prepared to 
adjust it’s financial and organizational structure accordingly. Empha- 
sis must be directed away from compliance with detailed regulations, 
which become obsolete very quickly, to education and cooperation. 
The BuM cannot do this itself. The matter is of such basic impor- 
tance to the nation, and involves so many diverse jurisdictions, as to 
require attention from the highest levels of the Executive Branch 
and several committees of the Congress. (MCW) 
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REFER ALSO TO CITATION(S) 19338, 19350, 19354, 19362, 19692 


19363 (BNL—50795) Annual summary of programs in energy 
sciences. (Brookhaven National Lab., Upton, NY (USA)). Dec 1977. 
Contract EY-76-C-02-0016. 10lp. Dep. NTIS, PC AOS/MF AOl1. 

This report presents an inventory and brief overview of the 
research programs carried out in the Energy Sciences area of the 
BNL Department of Energy and Environment. More complete and 
extensive descriptions of these programs exist in other documents, 
including the various publications cited herein. Each program de- 
scription includes a statement of activities planned for the coming 
year. Thus, some sense of direction is indicated for each program. 
(RWR) 


19364 (TID—28802) Factors leading to the success and failure of 
complex technology transfer programs. Robbins, M.D. (EDUCOM, 
Princeton, NJ (USA)). Mar 1977. Contract EG-77-C-01-4036. 47p. 
Dep. NTIS, PC A03/MF AOl1. 

This report represents the efforts of a small but diverse study 
group, all of whose members have had experience in the design, 
operation, and evaluation of complex technology-transfer programs. 
It was not the intent of this group to analyze in depth the prospects 
and design possibilities for a national energy extension service 
(EES). Rather, it was an attempt to capture their collective memo- 
ries in a format usable by those in the Federal government delegated 
with responsibility for such a design. The group believes the mission 
of the proposed national EES should be twofold: (1) provide the 
public and private sectors with the assistance needed to conserve 
energy through the application of technology; and (2) provide the 
public and private sectors with the assistance needed to substitute 
noncritical energy sources for those in critical supply. This dual 
mission can be best carried out, they feel, by adopting a strategy of 
program design and operations aimed at: (a) diffusing Eenliies 
about appropriate technologies, irrespective of who developed the 
technology; and (b) developing the infrastructure needed to bring 
about the early and widespread adoption of these technologies. 


19365 Planning energy research and development in the United 
Kingdom. Clarke, F.J.P. (Harwell Laboratory, United Kingdom). 
Gas (The Hague); 98: No. 5, 188-195(May 1978). 

Alternative ways of meeting the demand for space and water 
heating in the United Kingdom are discussed with emphasis on 
research and development. Various options for meeting this demand 
when oil will no longer be available and natural gas may be running 
short include: direct burning of coal, off-peak or non-firm electricity, 
district heat from combined heat and power schemes, solar and 
geothermal energy, the heat pump, unrestricted electricity, imported 
LNG, and SNG from coal. Unless coal prices rise to such an extent 
that SNG from coal is uncompetitive with unrestricted nuclear 
electricity, the space and water heating demand in the domestic 
sector and among smaller commercial and institutional users is likely 
to be met to a great extent by gas, itself increasingly produced from 
coal. Primary enerzy technologies, conversion and distribution tech- 
nologies, and utilization and conservation technologies are tabulated, 
and organizations, primarily energy industries concerned with pursu- 
ing research and development on each technology, are also shown. 
Potential solar, wave, wind, tide, and geothermal energy are dis- 
cussed, and energy conservation technologies are briefly reviewed. 


NUCLEAR ENERGY 


REFER ALSO TO CITATION(S) 18093, 18112, 18119, 18191, 
18915, 18950, 18975, 18983, 18997, 19000, 19001, 19004, 19005, 
19230, 19280, 19347, 19349, 19380, 19387, 19400, 19448 


19366 (CONF-771221—P2) DOE role in nuclear policies and 
programs. Official transcript of public briefing and addendum, Decem- 
ber 13, 1977, Washington, DC. (Department of Energy, Washington, 
DC (USA). Office of Consumer Affairs). Aug 1978. 6p. Dep. NTIS, 
PC A10/MF AOl. 

From Transcript of publication briefing; Washington, DC, 
USA (Dec 1977). 

The transcript presents answers prepared by DOE staff in 
response to eighty-one questions raised relative to the DOE public 
briefing on the DOE role in nuclear policies and programs. 


19367 Buergerbeteiligung und Buergerinitiativen. Legitimation 
und Partizipation in der Demokratie angesichts gesellschaftlicher Kon- 
fliktsituationen. (Citizen participation and citizen initiatives. Legitima- 
tion and participation in democracy in situations of social conflict). 
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Matthoefer, H. (ed.) (Bundesministerium fuer Forschung und Tech- 
nologie, Bonn-Bad Godesberg (Germany, F.R.)). Villingen, Ger- 
many, F.R.; Neckar-Verl. (1977). 496p. (In German). 

Contents include: Social conditions for citizen initiatives - 
technical change and employment - crisis behaviour - socio-psycho- 
logical analysis of political planning; legitimation - presentation and 
criticism - conditions for citizen initiatives coming into being within 
the field of tension citizen : administration - legal problems of citizen 
initiatives - environmental protection in the energy discussion; par- 
ticipation; models. 


19368 Nuclear power costs in the UK. Sweet, C. (Polytech of 
South Bank, London, Engl). Energy Policy; 6: No. 2, 107-118(Jun 
1978). 

Assessment of the economic costs of nuclear power has been 
simplified, and the supposed benefits have yet to be demonstrated. 
Calculation of the true costs has been obscured by the use of 
mistaken assumptions and methods leading to much confusion. The 
author sets out to unravel some of the major factors involved, and 
draws attention to the importance of more independent research in 
this field. The relation between a better evaluation of the economics 
of nuclear power and the determination of energy policy provides 
the context in which the analysis is made. 26 refs. 


19369 Nuclear power and nuclear weapons proliferation. Electr. 
Perspect.; No. 78/4, 1-7(1978). 

By Nuclear Fuels Policy Working Group, Atlantic Council of 
the United States. 

An appropriate non-proliferation treaty should not discrimi- 
nate among the non-weapon states, but should seek a cooperative 
approach with all countries seeking nuclear power and willing to 
accept international safeguards. Near-term proliferation problems, 
represented by nations already on the threshold of weapon capabili- 
ty, should not be confused with the long-term problem of world- 
wide nuclear development. The first can be handled with incentives 
and disincentives imposed on specific countries, while the latter 
involves the distribution of plutonium on the basis of alternative fuel 
cycles. To retain world leadership, U.S. efforts along these lines 
should be to encourage a dialogue between suppliers and recipients 
and to coordinate the economic and security issues of its own non- 
proliferation and foreign policies. One option is a U.S. commitment 
to a multinational fuel storage and reprocessing facility. Technical 
evaluation and demonstration of alternative fuel cycles to reach an 
international consensus would be a parallel activity. 


19370 Department of Energy authorization. Volume IV. Hearings 
of the Committee on Science and Technology, U.S. House of Repre- 
sentatives, Ninety-Fifth Congress, Second Session, March 21, 22, and 
April 4, 1978. Washington, DC; Committee on Science and Technol- 
ogy (1978). 442p. GPO. 

Under Secretary of Energy Dale Myers said in the hearing on 
March 21, 1978, that the Administration's position is that Clinch 
River is not needed, but that technology should be kept in the 
forefront; that a peeees must be carried out that “means carrying 
on those pieces of Clinch River that apply to the technology from an 
engineering standpoint in terms of testing these various components. 
Further, have a design study which uses all of the top professional 
people in these various teams that have been associated with Clinch 
River, to aid in making design studies of those things which are 
coming out of alternate fuel studies.” At the March 22, 1978 hearing, 
Rep. Barry Goldwater, Jr. presented his views on the 
administration's proposal before proceeding with testimonies. He felt 
testimonials at the previous hearing did not include answers to 
“legal, financial, and other implications of terminating the Clinch 
River project.” He said he was (1) concerned about the lengthy 
delay the abandonment of CRBR followed by a study of the new 
breeder would entail and (2) confused by the proposed coupling of 
fuel-cycle studies with plant design. He feels we should pay more 
attention to the plant itself, especially to such matters as perform- 
ance, reliability, maintainability, and safety and worry about the fuel 
cycle later as a means of accelerating this project. At the April 4, 
1978 hearing, panelists from industry, utilities, and university and 
public-interest personnel presented views on the future of the U.S. 
breeder program. (MCW) 


19371 Can we do without uranium. Weinberg, A.M. (Oak Ridge 
Associated Universities, Inc., Tenn. (USA). Inst. for Energy Analy- 
sis). Arch. Energiewirtsch.; 31: No. 12, 1001-1017(Dec 1977). (In 
German). 

This report is an attempt to set up an estimation of the 
possibilities to meet the energy demand up to the year 2100. The 
economic and environmental results of a moratorium expected for 
1985 are described. The use of fossil energy sources for meeting the 
energy demand will presumably be restricted before finishing the 
reserves by the mid of the next century, due to the climate changes 
caused by CO: released during combustion processes. The possibili- 
ties to use regenerative energy sources are shown by means of a 
numerical calculation, at the same time also showing its limits. Solar 
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option is restricted by the cost development, utilization of biomass 
needs too much land, and utilizing sea-heat is prevented by climate 
changes. On the other hand, turning to utilization of nuclear energy 
in a fast-breeder economy involves huge technological dimensions 
(7000 reactors of 5 GW each at 1500 sites etc.) the realization of 
which would result in social changes hardly imaginable at the 
moment. Reduction of the world population, the growth of which is 
calculated at 5 Mio. (and thus reduction of the energy need), would 
ease the situation, but is not thought to be within reach. High efforts 
will be necessary in utilizing all energy sources to find an optimal 
way between danger and benefit. 


TRANSPORT AND STORAGE 


REFER ALSO TO CITATION(S) 19692 


WASTE HEAT UTILIZATION 


REFER ALSO TO CITATION(S) 18364, 18396, 18629, 19424, 
19609, 19659 


19372 (ANL/ICES-TM—15) Development of an identification 
system for potential ICES projects. (Real Estate Research a 
Washington, DC (USA)). Nov 1978. Contract W-31-109-ENG-38. 
253p. Dep. NTIS, PC A12/MF AO1. 

An earlier study by Real Estate Research Corporation 
(RERC) provides an overview of methods for developing marketing 
strategies for ICES. One aim of that document was to establish an 
information system for identifying areas, subareas, sites, or projects 
with substantial growth or development activity as potential candi- 
dates for the application of ICES. This report summarizes RERC’s 
effort to implement and test such an information system. The specific 
objectives of this report are: (1) identify and collect basic informa- 
tion on 150 large-scale construction projects; (2) identify areas of the 
country, i.e., states and SMSAs that evidence general growth char- 
acteristics that would support ICES applications; (3) identify re- 
gions, states, and SMSAs that display higher-than-average energy 
costs; and (4) identify regions, states, and SMSAs that have experi- 
enced significant activity in identified land-use sectors and subsec- 
tors. Recent development activities in the commercial, industrial, 
residential, institutional, and transportation sectors are detailed. 
Mixed-use projects are included within the commercial sector. An 
annotated bibliography is included. (MCW) 


19373 (EPRI-EM—718-W, pp 299-306) Residential application 
of total energy. Orlando, J.A. (Mathtech, Washington, DC). May 
1978. 

From Workshop on dual energy use systems; Yarmouth, ME, 
USA (19 Sep 1977). 


In the early 1970s, in an effort to understand the viability of 
cogeneration as a mechanism for the delivery of power and 
conditioning to the residential sector, the U.S. Department of Hous- 
ing and Urban Development initiated a total energy research proj- 
ect. The project included the construction, operation, and evaluation 
of a total energy plant in Jersey City, New Jersey. This paper 
provides a short history of the project and describes both the 
residential complex and the plant itself. It describes the National 
Bureau of Standards’ evaluation of one year of plant performance, 
including a comparison with the performance of conventional alter- 
native systems. The paper describes analyses of energy savings, 
costs, reliability, and component performance. It also summarizes 
recommended design and operating concepts and discusses plans for 
future modifications to the plant and site. The paper concludes with 
a brief assessment of the lessons learned to date, lessons regarding 
plant and site design and maintenance, and the need for timely 
operating data. 


19374 (EPRI-EM—718-W, pp 309-321) Cogeneration technol- 
ogy alternatives study. Neal, J.W. (Dept. of Energy, Washington, 
DC). May 1978. 

From Workshop on dual energy use systems; Yarmouth, ME, 
USA (19 Sep 1977). 


In order to evaluate the national potential for producing 
steam by means of cogeneration, it is necessary to assess the impact 
of advanced technology in comparison with systems based on con- 
ventional state-of-the-art technology. To make this comparison and 
to provide a data base for existing programs, the Division of Power 
Systems, Department of Energy, initiated the Cogeneration Tech- 
nology Alternatives Study. Design, methodology, and expected re- 
sults of this study are presented in this paper. 
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19375 (EPRI-EM—718-W, pp 323-329) DEUS fuel cells. Fick- 
ett, A.P. (Electric Power Research Inst., Palto Alto, CA). May 1978. 

From Workshop on dual energy use systems; Yarmouth, ME, 
USA (19 Sep 1977). 


The state of the art of the fuel cell, the benefits of fuel cells to 
utility systems, as well as the potential use of fuel cells in dual energy 
use systems are explained. The EPRI fuel cell program is developing 
two generations of fuel cells. The first generation of cells will 
operate on naphtha, hopefully have a capital cost of $250/kW, and 
have an efficiency of about 38% (a heat rate of 9300 Btu/kWh). The 
advanced generation fuel cell (available in about 5 to 10 years) will 
initially operate on liquids, at $200/kW, and later on coal integrated 
with a coal gasifier at $600/kW. A heat rate of about 7500 Btu/kWh, 
45% efficiency, will be attained either with coal or liquid. 


19376 (EPRI-EM—718-W, pp 331-335) Department of Energy 
fuel-cell program. Voelker, G.E. (Dept. of Energy, Washington, 
DC). May 1978. 

From Workshop on dual energy use systems; Yarmouth, ME, 
USA (19 Sep 1977). 


The use of fuel cells for electric-utility systems or as part of 
an on-site total energy system offers several advantages: it is a 
nonpolluting and water-conservative technology with a relatively 
high efficiency. It can be constructed in modular units and can be 
located close to the load, thereby reducing transmission losses and 
costs. This paper presents a status report on the DOE fuel-cell 
program and highlights of some new program directions. 


19377 (EPRI-EM—718-W, pp 337-353) Wood-fueled cogenera- 
tion gas-turbine power plant. Hagen, K.G. (Hague International, 
South Portland, ME). May 1978. 

From Workshop on dual energy use systems; Yarmouth, ME, 
USA (19 Sep 1977). 


A common form of dual energy use is the combination of a 
gas turbine exhausting into a heat-recovery boiler to produce power 
and process steam. Oil- and gas-fired units are used worldwide. 
Attempts to fire gas turbines with solid fuels have met with medio- 
cre success because of the corrosive effects of the ash typically 
present in these fuels. Indirect heating has long been recognized as a 
way to solve this problem. A suitable ceramic heat exchanger has 
been developed and demonstrated in industrial service as a high- 
temperature recuperator. Application of this heat-exchanger concept 
to an exhaust-fired gas-turbine cycle provides the means of adapting 
the gas turbine to burning wood or other solid fuels with a minimum 
of new technology. Feasibility is unquestionable, and costs are found 
to compare favorably with utility costs down to power ratings of a 
few megawatts. 


19378 (EPRI-EM—718-W, pp 355-369) Stirling engines: an 
emerging technology for dual energy use. Michels, B. (N.V. Philips 
Gloeilampen Fabrieken, Dearborn, MI). May 1978. 

From Workshop on dual energy use systems; Yarmouth, ME, 
USA (19 Sep 1977). 


The Stirling engine has some characteristics quite different 
fiom today’s internal combustion engines using gasoline or diesel 
fuels. Being a “closed cycle,” the working gas is heated by an 
external heat source. Heat rejected by the cycle is dumped directly 
into a heat sink. Because no internal explosions take place, and no 
valves are present, the noise level is very low; and since the cycle 
efficiency theoretically equals that of the Carnot cycle, the engine is 
extremely efficient. The use of external heat means that liquid 
petroleum, gaseous fuels, or direct combustion of coal can be used as 
the source. Also, provided the energy is offered at a sufficiently 
high-temperature level, process waste heat or solar energy may be 
used. The rejected heat is directly available in a water-cooling 
circuit for use in space heating or as a heat source for a heat pump. 
In a recent study by Philips Laboratories, it has been shown that, 
considering the above properties, a Stirling engine offers significant 
advantages when used as a prime mover in a total energy system. 
Although no Stirling engines have been built in the 1000-kW and 
higher sizes necessary for total energy systems, there is no practical 
or theoretical restriction preventing such a design. 


19379 (EPRI-EM—718-W, pp 371-376) GRI interest in dual 
energy use. Lawrence, L.R. Jr. (Gas Research Inst., Chicago, IL). 
May 1978. 

From Workshop on dual energy use systems; Yarmouth, ME, 
USA (19 Sep 1977). 


The Gas Research Institute has been set up to fund R, D and 
D for the gas-utility industry as the industry undergoes a change in 
thinking about some of its basic operations. This paper discusses the 
need for research on the gas heat pump, fuel cells for total energy 
systems, and improved efficiency for gas-fired industrial processes. 
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19380 (EPRI-EM—718-W, pp 377-380) Gas-cooled reactors for 
dual energy use. Siltanen, J.N. (General Atomic Company, San 
Diego, CA). May 1978. 

From Workshop on dual energy use systems; Yarmouth, ME, 
USA (19 Sep 1977). 


The development of emerging technologies such as advanced 
coal, nuclear, fusion, solar, etc., together with conservation by dual 
energy uses such as cogeneration, is an important element in the 
nation’s long-range energy program. Within the nuclear option, a 
strategy to utilize gas-cooled reactors can provide a substantial 
portion of the future energy requirements. Such a strategy would 
employ high-temperature gas-cooled reactors (HTGR) and gas- 
cooled fast breeders in efficient utilization of nuclear fuel resources 
to produce heat at high temperatures for electrical power generation 
and industrial-process requirements separately or in a cogeneration 
mode. The HTGR technology has been sufficiently developed in the 
U.S. and internationally for electrical power generation, to provide 
the base for advanced dual use systems such as the process-heat 
HTGR and gas-turbine HTGR. In the longer term, gas turbine- 
HTGR power plant studies have developed a design for the utility 
market with potential for significantly lower capital cost and eco- 
nomic power at sites lacking cooling water. The concept also 
includes waste-heat utilization for secondary power cycle or district 
heat effectively employing the high-temperature reject heat. The 
development approach emphasizes commonality in the power-con- 
version system with fossil-fired (coal in particular) closed-cycle gas- 
turbine applications. Commercialization studies have confirmed the 
benefits of gas-cooled reactors and their flexibility for electrical and 
process-heat applications. 


19381 (EPRI-EM—718-W, pp 381-386) Investigations of coal- 
fired combustion turbines for cogeneration, Foster-Pegg, R.W. (Wes- 
tinghouse Electric Corp., Philadelphia, PA). May 1978. 

From Workshop on dual energy use systems; Yarmouth, ME, 
USA (19 Sep 1977). 


Cogeneration plants that can burn coal are reviewed, and the 
rationale for an indirect-heated gas turbine is presented in this paper. 
Advantages of the system include a high ratio of power to process 
heat and the output of heat in the form of clean, breathable hot air. 
The system has the promise of implementation in the near future. 


19382 (EPRI-EM—718-W, pp B.3-B.24) Status (1973) of waste 
heat utilization and dual-purpose plant projects. Beall, S.E. Jr.; 
Yarosh, M.M. (Oak Ridge National Lab., TN). May 1978. 

From Workshop on dual energy use systems; Yarmouth, ME, 
USA (19 Sep 1977). 


One method for conserving energy is to use heat discharged 
from some conversion mechanism or industrial process. There is an 
abundance of such heat available, often at very low cost and usually 
in the 60 to 80°F temperature range (for example from steam electric 
stations), but occasionally temperatures as high as several hundred 
degrees (e.g., engine and turbine exhausts) may be available. Several 
mages have been written proposing ways in which low-temperature 

eat could be used for space conditioning, especially conditioning of 
agricultural enclosures, such as greenhouses, poultry houses, pig 
parlors, or in fish farms. These uses utilize the fact that plants and 
animals grow better and consume less food when kept at their 
optimum conditions of temperature and humidity. Also much has 
been written about dual-purpose power stations which produce both 
electricity and steam. The latter can be used for heating, saltwater 
distillation, or other processes. Although the incentives to use dis- 
carded heat are numerous, there are also disincentives for such use. 
These include the necessity of locating the user near the heat source, 
the potential interruptible nature of the service, the possibility of 
chemical or radioactive contamination, and seasonable variations in 
source temperature. 


19383 (EPRI-EM—718-W, pp B.25-B.37) Agricultural uses of 
waste heat. Pile, R.S.; Behrends, L.L.; Burns, E.R.; Maddox, J.J.; 
Madewell, C.E.; Mays, D.A. (Tennessee Valley Authority, Muscle 
Shoals, AL). May 1978. 

From Workshop on dual energy use systems; Yarmouth, ME, 
USA (19 Sep 1977). 


As part of their overall effort, TVA is exploring many uses 
for waste heat. This paper describes activities to develop ways to use 
waste heat in agricultural production. The objectives are to: (1) 
identify potential agricultural uses of waste heat; (2) develop and test 
technologies and management criteria for more productive uses; (3) 
demonstrate technologies in commercial-scale production facilities, 
and (4) provide technical assistance for commercial application. 
Much of the work has been supported by the Environmental Protec- 
tion Agency. Recovering the low-level energy from power-plant- 
condenser discharge water for use in food production and other 
beneficial processes could have a major impact on energy develop- 
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ment and conservation and food production. Waste-heat R and D 
projects under investigation or being planned for investigation by 
TVA independently or cooperatively with other institutions include: 
(1) controlled environment greenhouses, (2) biological recycling of 
nutrients from livestock manures, (3) soil heating and irrigation, and 
(4) environmental control for livestock housing. A multidisciplinary 
approach is taken to achieve each waste-heat-project objective. 


19384 (EPRI-EM—7i8-W, pp B.39-B.41) Utilization of waste 
heat from power plants for aquaculture. Goss, L.B. (Tennessee Valley 
Authority, Chattanooga, TN); Madewell, C.E. May 1978. 

From Workshop on dual energy use systems; Yarmouth, ME, 
USA (19 Sep 1977). 


For three years prior to this workshop, the Tennessee Valley 
Authority conducted a cooperative interdisciplinary research pro- 
gram with private industry to determine the feasibility of high- 
density raceway production of catfish utilizing steam-electric gener- 
ating plant heated-water discharges. A pilot-scale raceway facility 
located on the bank of TVA’s Gallatin Steam Plant condenser 
discharge canal was used for the research. Condenser circulating 
water averaging 12°F above ambient plant-intake water temperature 
is pumped from the discharge canal through 10 concrete raceways 
(each 4 x 4 x 50’) and returned to the canal. Results to date have 
proven the benefits of heated water in extending the catfish growing 
season, speeding growth rates, and increasing production poundage. 
Significant progress was made during 1974 toward developing a 
production system which may become commercially viable within 
the near future—a system which could conceivably allow for year- 
round production and marketing of fresh catfish. An economic 
analysis conducted on the total system pointed out major production 
cost items toward which future research should be directed to 
improve system economics. Detailed project results are included in 
the Gallatin Catfish Project 1974 Annual Report, "Utilization of 
Waste Heat from Power Plants for Aquaculture.” 


19385 (EPRI-EM—718-W, pp»B.43-B.51) Waste heat recovery 
from industrial processes using Brayton-cycle-turbine technology. 
Huetter, J.J. Jr. (Energy Research and Applications, Inc., El Se- 
gundo, CA). May 1978. 

From Workshop on dual energy use systems; Yarmouth, ME, 
USA (19 Sep 1977). 


This paper describes a method of increasing the efficiency of 
a variety of energy-intensive industrial furnaces by up to 50% 
through the application of hot-gas-turbine technology. A conserva- 
tion demonstration program is planned that is designed to validate 
the concept of using Brayton-cycle turbine technology for energy 
recuperation, generation, and displacement. Initial system design 
uses validated materials and components subsequent to technology 
validation. The system is intended to be complementary to other 
energy-conservation methods. Though applicable to many industrial 
environments, the glass industry is specified as the prime candidate 
for use of this technology and for the supporting economic and 
technical risk analyses. 


19386 (EPRI-EM—718-W, pp B.61-B.83) Summary of U.S.A. 
activities in low-temperature nuclear heat. Witzig, W.F.; DeWalle, 
D.R. (Pennsylvania State Univ., University Park ). May 1978. 

From Workshop on dual energy use systems; Yarmouth, ME, 
USA (19 Sep 1977). 


This paper covers the presently active programs in North 
America and the most significant ones in the past, in the area of 
utilization of low-temperature reject heat. Over 80 investigators 
were contacted and their responses were divided into two large 
groups: (a) soil warming, greenhouses, and warm water irrigation; 
(b) aquaculture and integrated systems. No distinction is made as to 
the original source of the low-temperature heat, fossil or nuclear, as 
this has little bearing on the heat-utilization-system design. 


19387 (EPRI-EM—718-W, pp B.85-B.99) Nuclear wastes as a 
heat source. Witzig, W.F.; Foster, M.E. (Pennsylvania State Univ., 
University Park). May 1978. 

From Workshop on dual energy use systems; Yarmouth, ME, 
USA (19 Sep 1977). 


One of the major problems facing the world today is the 
depletion of fossil-fuel energy sources. A stumbling block to a 
readily available solution to this problem, the use of nuclear energy, 
is the question of how to handle the radioactive waste by-products. 
This paper presents a concept for utilizing nuclear wastes as a heat 
source to produce low-pressure steam, providing partial alleviation 
of fossil-fuel depletion, and rad-waste utilization. In addition to 
reducing the consumption of fossil fuel and utilizing energy that 
would otherwise be wasted, the method fits naturally and beneficial- 
ly into current U.S. proposals for ultimate disposal of high-level 
radioactive wastes. The feasibility of the Nuclear Waste Boiler 
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(NWB) presented here will be demonstrated in terms of its fuel 
cycle, design, safety analysis, and economic potential. 


19388 (EPRI-EM—718-W, pp C.3-C.6) Case example: cogenera- 
tion experience at San Diego Gas and Electric Company. Anderson, 
M. (Applied Nucleonics Co., Inc., Los Angeles, CA). May 1978. 

From Workshop on dual energy use systems; Yarmouth, ME, 
USA (19 Sep 1977). 


Since 1968, Applied Energy Inc., a wholly-owned subsidiary 
of San Diego Gas and Electric Co., has been involved in the 
operation of central chilled-water plants and waste-heat steam-gen- 
eration plants. Two steam plants are now in operation and two 
others will be on-line shortly. Three of the plants were created by 
adding heat-recovery boilers to existing peaking turbines. During 
normal operation the turbine loading now varies with steam demand, 
and the generator operates as base load. The turbine can also be used 
in a peaking mode by producing additional electricity and venting to 
atmosphere the portion of exhaust not required for steam generation. 
Applied Energy owns the heat-recovery and package boilers used 
for standby. SDG and E owns the rest of the plant (turbines, 
switchgear, fuel systems) and operates and maintains the entire plant. 
Applied Energy receives a credit for all the electric energy fed into 
the utility system, based on the cost to produce electricity in the 
large steam power plants. The industrial customer purchases only 
the steam and continues to buy electricity through the normal 
service location. 


19389 (EPRI-EM—718-W, pp C.7-C.8) Case example: cogenera- 
tion experience at Southern California Edison Company. Anderson, 
M. (Applied Nucleonics Co., Inc., Los Angeles, CA). May 1978. 

From Workshop on dual energy use systems; Yarmouth, ME, 
USA (19 Sep 1977). 


Since the fall of 1974, Southern California Edison has devel- 
oped guidelines for the implementation of three different types of 
new cogeneration projects. The first type covers the customer who 
owns and controls his own generating plant. Electric energy gener- 
ated by such a plant simply offsets energy which would have been 
purchased from Edison. Any excess electric energy above the 
customer's load will be purchased by Edison. The rates of this 
purchase are as follows: on-peak, 85%; mid-peak, 75%; and off-peak, 
50% of Edison's system average energy costs. As of December 1977, 
this average cost was $0.018/kWh. The second type of plant is 
customer-owned and Edison-controlled, or customer-owned and 
guaranteed to run at a specified minimum capacity factor (70%). 
This type of contract will contain a negotiated capacity payment 
based on the plant reliability and the type of power plant which the 
cogeneration plant is deferring. Energy payments will be based on 
the average cost of energy produced by the South Coast Air Basin 
oil- and gas-fired generation units. Edison purchases the entire 
output of the plant and the customer purchases his electricity at the 
applicable filed rate through the normal service location. The third 
type of plant is Edison-owned and controlled, the customer receiv- 
ing steam or waste heat. Electricity prices to the customer will be at 
the filed rate and waste heat prices will be negotiated. Presently, 
Edison has identified over 600 MW of cogeneration potential, in- 
cluding waste-treatment plants, chemical plants, oil refineries, hospi- 
tals, cement plants, steel plants, and food processing. 


19390 (EPRI-EM—718-W) Workshop proceedings: dual energy 
use systems. Dougherty, D.A. (ed.). (Electric Power Research Inst., 
Palo Alto, CA (USA)). May 1978. 527p. (CONF-7709152—). Dep. 
NTIS, PC A23/MF AO1. 

From Workshop on dual energy use systems; Yarmouth, ME, 
USA (19 Sep 1977). 

Abstracts are prepared for 45 presentations at the workshop 
on Dual Energy Use Systems. Application areas reviewed are: 
district heating, cogeneration, use of power plant reject heat, total 
energy applications, and energizing technologies with potential for 
simultaneous production of heat and power. The report focuses on 
the technical, economic, and institutional aspects of each application 
covered; contains papers describing the DEUS experiences of 11 
domestic and foreign utilities; and provides additional background 
material in three appendices. (MCW) 


19391 (EPRI-EM—718-W, pp 3-12) Administration perspective 
on dual energy use systems. Nordhaus, R.R. (Dept. of Energy, 
Washington, DC). May 1978. 

From Workshop on dual energy use systems; Yarmouth, ME, 
USA (19 Sep 1977). 


The author reviews the government's perspective on cogener- 
ation, district heating, and other dual energy use systems. He first 
describes what the government saw as the problem or the possible 
solution when work was started on the National Energy Plan. The 
principal barriers to greater use of cogeneration are largely institu- 
tional rather than technical, he says. Problems in rate structure and 
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other economic factors, unfamiliarity, and regulations regarding the 
sale of surplus power are identified. (MCW) 


19392 (EPRI-EM—718-W, pp 13-26) One utility's experience 
with cogeneration. Glass, C.D. (Gulf States Utilities Co., Beaumont, 
TX). May 1978. 

From Workshop on dual energy use systems; Yarmouth, ME, 
USA (19 Sep 1977). 


The experience with cogeneration at Gulf States Utilities 
serving the area in Louisiana near New Orleans and in Southeast 
Texas is described. Its cogeneration facility began operation in 1929. 
It provides steam and electric power to the Exxon refinery and the 
Ethyl Chemical Corporation located near Baton Rouge. In sum, the 
author says he thinks “the things needed to get cogeneration projects 
moving on a large-scale basis are: (1) utility involvement, (2) cogen- 
eration projects operated as unregulated entities, and (3) resolution 
of contradicting environmental constraints. (MCW) 


19393 (EPRI-EM—718-W, pp 41-55) Dual energy use systems 
in West Germany. Kalischer, P.C. (Rheinisch-Westfaelisches Elektri- 
zitaetswerk AG, Essen, West Germany). May 1978. 

From Workshop on dual energy use systems; Yarmouth, ME, 
USA (19 Sep 1977). 


The efforts made in the past few years in Europe with the aim 
of utilizing energy efficiently can be classified into three basic 
groups: (1) reduction of the specific energy requirement in every 
application (e.g., thermal insulation of buildings or high-yield lamps); 
(2) further reduction of this smaller energy requirement by making 
repeated use of the original energy input (e.g., heat recovery in 
ventilating and air conditioning systems or from the filter-cleaning 
water in public open-air swimming pools); and (3) supply of energy 
needed to make up the balance by systems requiring only a minimum 
of primary energy or enabling substitutes to be for imported oil. 
This paper deals with the third point. Utilization of waste heat from 
power stations is discussed. Block-heating power stations, heat 
pumps driven by gas engines, bivalent heat-pump systems, and river 
water heat pumps as alternate energy-supply systems are evaluated 
briefly. The consumption of primary energy, particularly with com- 
plex systems, is not easily established, which is the reason why 
differing figures are constantly being published. The energy balance 
is illustrated with the use of energy flow charts. A brief analysis is 
made of the energy balance of four heat- and electricity-generating 
systems: oil-fired space heating and power station; heating power 
station together with peak load boiler; heat pump and power station; 
and heat pump and block heating 4 station. The systems de- 
scribed represent the proposals with the best prospects. Although 
some of them have already reached an advanced stage in terms of 
testing, many obstacles still have to be overcome before these 
systems can be introduced into the market and before they can have 
any appreciable impact on our energy balance. (MCW) 


19394 (EPRI-EM—718-W, pp 59-62) Status of district heating 
as reported to the International District Heating Association. Taylor, 
N.R. (Baltimore Gas and Electric Co., MD). May 1978. 

From Workshop on dual energy use systems; Yarmouth, ME, 
USA (19 Sep 1977). 


The International District Heating Association (IDHA) statis- 
tics on the operation and utilization of distribution systems of hot 
and chilled water are useful in any study or research contemplated 
involving that technology. This paper briefly outlines the history of 
district heating and its present status in the utilities, municipalities, 
universities, and institutions that voluntarily report their operating 
data to the IDHA on an annual basis. 


19395 (EPRI-EM—718-W, pp 63-67) Adapting Swedish com- 
bined heat and power technology to U.S. public utilities. Tourin, R.H. 
(New York State Energy Research and Development Authority, 
Albany). May 1978. 

From Workshop on dual energy use systems; Yarmouth, ME, 
USA (19 Sep 1977). 


A new basis is suggested for public utilities to provide the 
benefits of fuel savings and cleaner air by combined heat and power 
generation with district heating. This can be done without requiring 
prior prohibitive investments or drastic changes in society that 
would take a generation to bring about. This purpose can be accom- 
plished through design concepts that adapt Swedish district-heating 
technology to U.S. utility systems and loads. These concepts were 
developed for a project to demonstrate the applicability of modern 
combined heat and power technology &at a site in New York state. 
They depart from traditional district steam technology, which has 
become as much a burden as a benefit to public utilities and their rate 
payers. The great success of district heating in Sweden has aroused 
public interest and led to pressures for adoption of Swedish methods 
by U.S. public utilities. Direct application of Swedish methods in the 
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U.S. is not feasible because of major differences in plants and loads 
between the two countries. But adaptations are feasible, and should 
be tried. 


19396 (EPRI-EM—718-W, pp 69-72) Proposed study project for 
district heating and power production by an electric utility. Glenn, 
R.D. (Combustion Processes, Inc., New York, NY). May 1978. 

From Workshop on dual energy use systems; Yarmouth, ME, 
USA (19 Sep 1977). 


The basis is presented for a site-specific study of a proposed 
combined heat and power/district heating system that may be tech- 
nically and economically attractive for many cities in the United 
States. The area selected is the upper east side of Manhattan, and a 
basic two-pipe water distribution system is proposed. Heat would be 
taken from an existing Con Edison unit during the winter months. 
Electric-refrigeration units would provide cooling during the 
summer months. 


19397 (EPRI-EM—718-W, pp 73-82) District heating using 
waste heat from closed-cycle gas turbines. Yampolsky, J.S. (General 
Atomic Company, San Diego, CA). May 1978. 

From Workshop on dual energy use systems; Yarmouth, ME, 
USA (19 Sep 1977). 


Natural gas was adapted for residential and commercial heat- 
ing throughout the U.S. just prior and after World War II, when the 
supply was plentiful and the cost was low at the wellhead; district 
heating would have the same potential now if a plentiful, inexpensive 
supply of heat were available. The closed-cycle gas turbine, with 
either a nuclear or coal heat supply, meets this objective. It can 
produce power at high thermal efficiencies and at capital and fuel 
costs competitive to present-day large central station plants while 
supplying large amounts of heat for district heating with no addition- 
al fuel and minimal additional capital costs. Furthermore, this 
power-conversion system provides heat at a temperature sufficiently 
elevated so that it can be utilized‘for air conditioning in the summer 
as well as reducing to a minimum the size of piping required in its 
transmission and distribution systems. Moreover, as this heat is waste 
heat from the power-conversion cycle, there is no interaction be- 
tween the two systems, hence load management for each system can 
be optimized independent of the other system. 


19398 (EPRI-EM—718-W, pp 83-93) Block heating power 
plants at Heidenheim. Hein, K. (Stadtwerke Heidenheim AG, West 
Germany). May 1978. 

From Workshop on dual energy use systems; Yarmouth, ME, 
USA (19 Sep 1977). 


All centralized installations for pure electricity production or 
heat-power coupling face the problem that more and more difficul- 
ties develop in the choice of the site, in financing the project, in time 
required to bring the system on-line, and in the economic justifica- 
tion of the distribution lines. As in the case of the construction of 
conventional power plants, large centralized heat and power plants 
increasingly meet the resistance of public opinion. Taking these 
problems into consideration, in 1970 the staff of a municipal electric 
utility, Heidenheim AG, decided to undertake several studies, which 
led to a decision to replace an existing oil-fired heating plant by a 
block-heating power plant serving 283 apartment units. 


19399 (EPRI-EM—718-W, pp 97-103) Cogeneration. Brown, 
B.R. (E.I. duPont de Nemours and Co., Inc., Wilmington, DE). May 
1978. 

From Workshop on dual energy use systems; Yarmouth, ME, 
USA (19 Sep 1977). 


The action implied by the word “cogeneration” is not new to 
industry, but there are widely changing versions as to the definition 
of the term. For example, one definition includes but is not limited to 
the generation of electricity but is limited in the amount of energy 
attributed to producing a given amount of shaft horsepower. Dis- 
cussed here are several applications of cogeneration, both existing 
and proposed. 


19400 (EPRI-EM—718-W, pp 105-112) History of the nuclear 
cogeneration project at Midland, Michigan. Barnes, R.W. (Dow 
Chemical Company, Midland, M1). May 1978. 

From Workshop on duai energy use systems; Yarmouth, ME, 
USA (19 Sep 1977). 


Since 1967, Consumers Power Co. has been in the process of 
building a nuclear power plant at Midland, Michigan. Completion of 
the plant is now expected in 1982. In addition to electricity, this 
plant will provide cogeneration process steam to the adjacent Dow 
Chemical plant. The history of problems and delays on the project is 
reviewed in this paper. 
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19401 (EPRI-EM—718-W, pp 113-124) Cogeneration evalua- 
tion. Dittrich, R.F. (Public Service Electric and Gas Co., Newark, 
NJ). May 1978. 

From Workshop on dual energy use systems; Yarmouth, ME, 
USA (19 Sep 1977). 


This paper presents preliminary results and conclusions of an 
investigation of the potential for cogeneration in the industrial sector 
of Public Service Electric and Gas Company's electrical territory. 
The amount of potential cogeneration was identified and economi- 
cally assessed. The report concluded that cogeneration is not an 
economic alternative to nuclear capacity and would significantly 
increase America’s dependency on oil. However, on a site-specific 
basis, individual cogeneration installations at industrial plants may be 
economical when compared with conventional electric and steam 
supply. Discussions between the utility and industrial customers 
interested in participating in a cogeneration project are continuing. 


19402 (EPRI-EM—718-W, pp 125-129) Cogeneration: Southern 
California Edison's experience. Geistert, D.L. (Southern California 
Edison Company, Rosemead). May 1978. 

From Workshop on dual energy use systems; Yarmouth, ME, 
USA (19 Sep 1977). 


Interest on the part of company management and the state 
utility commission has led Southern California Edison (SCE) to 
identify the market for cogeneration in its service area. The potential 
(some 600 MW) identified during the study phase covered a wide 
range of process industries as well as possible applications for the 
residential and commercial markets. Rates allowing for a variety of 
ownership arrangements have been developed and are discussed in 
this paper. Currently, SCE is in serious negotiation with some 20 to 
25 customers for the operation of cogeneration equipment. 


19403 (EPRI-EM—718-W, pp 131-134) Unique approach to co- 
generation. Hale, M.R. (Applied Energy, Inc., San Diego, CA). May 
1978. 

From Workshop on dual energy use systems; Yarmouth, ME, 
USA (19 Sep 1977). 


Applied Energy, Inc., a wholly owned subsidiary of San 
Diego Gas and Electric Company, is involved in a joint relationship 
between the utility and several public and private establishments for 
the operation of several gas-turbine/heat-recovery boiler units for 
cogeneration. This paper discusses the basic configuration, and oper- 
ating experiences of these arrangements. 


19404 (EPRI-EM—718-W, pp 135-150) Cogeneration and effi- 
cient energy use: current practices and trends in West Germany. 
Gorges, H.A. May 1978. 

From Workshop on dual energy use systems; Yarmouth, ME, 
USA (19 Sep 1977). 


Recent discussions with utilities, industries, and equipment 
manufacturers have shown that cogeneration is still a well-estab- 
lished practice in Germany. This paper presents some of the factors 
that influence the design and operation of cogeneration systems. Of 
particular interest are the problems associated with the load manage- 
ment of systems to meet independent time-variable demands for 
power and heat without unacceptable losses in efficiency. In this 
context, some new storage concepts are discussed. Equipment manu- 
facturers have demonstrated a continuing interest in the industrial- 
cogeneration market; they have developed design concepts that 
reduce the initial capital investment for steam turbines. The gas 
turbine plays an important part in cogeneration; reference is made to 
retrofit opportunities and a combined-cycle operation with a trailing 
gas turbine fired by low-Btu gas. Brief mention is made of heat-pump 
applications in block heating, using the reject heat of !arge central 
stations, and an industrial cogeneration plant using oil shale. 


19405 (EPRI-EM—718-W, pp 151-156) Thermodynamic similar- 
ities between power cycles and industrial cycles. Viar, W.L. (Water- 
land, Viar and Associates, Inc., Wilmington, DE). May 1978. 

From Workshop on dual energy use systems; Yarmouth, ME, 
USA (19 Sep 1977). 


Typical industrial-plant steam cycles are compared with the 
modified Rankine cycle in general use for utility electric power 
generation. Similarities are defined that identify both the opportuni- 
ties for and advantages of dual-use energy systems. 


19406 (EPRI-EM—718-W, pp 157-172) Industrial cogeneration: 
an assessment of system alternatives. Streb, A.J.; Harvey, D.G. 
(Dept. of Energy, Washington, DC). May 1978. 

From Workshop on dual energy use systems; Yarmouth, ME, 
USA (19 Sep 1977). 


ENERGY MANAGEMENT AND POLICY 2025 


In-plant total energy systems (industrial cogenerators) pro- 
vided much of the electric- and shaft-power requirements for early 
American industry. Most of these in-plant generating systems were 
sized to satisfy the on-site shaft-power needs. As recently as 1950, 
over 15% of the total U.S. electric demand was produced using in- 
plant systems. The long postwar period of cheap eo od and inex- 
pensive prepackaged boilers resulted in a substantial decline in 
cogeneration. Industrial cogeneration offers significant — for 
energy savings and added electric-generating capacity. Fully devel- 
oped, industrial cogeneration could add capacity equal to the total 
present capacity of utilities and could reduce our total energy 
consumption by about 10%. This paper examines various technol- 
ogies suitable for cogeneration and the dependence of these technol- 
ogies on utility interface to achieve technical and economically 
suitable industrial cogeneration. 


19407 (EPRI-EM—718-W, pp 173-180) Utility and industrial 
energy center. Hunt, H.H. (Eugene Water and Electric Board, OR). 
May 1978. 

From Workshop on dual energy use systems; Yarmouth, ME, 
USA (19 Sep 1977). 


A municipal electric utility and an industrial customer, 
Weyerhaeuser Co., join in a relationship that allows them to utilize 
existing boilers to provide process-steam requirements and to also 
produce electric energy for the utility with an overall fuel-conver- 
sion efficiency of 81%. The utility will own and install the turbine 
generator on leased land within the mill site and also pay for certain 
modifications to the existing boiler facilities. This paper covers the 
rationale of both parties in entering into the contracts, their responsi- 
bilities, obligations, ownership, financing, maintenance, and fuel ar- 
rangements. 


19408 (EPRI-EM—718-W, pp 181-191) Experiences with cogen- 
eration. Foster-Pegg, R.W. (Westinghouse Electric Corp., Philadel- 
phia, PA). May 1978. 

From Workshop on dual energy use systems; Yarmouth, ME, 
USA (19 Sep 1977). 


The experiences from 20 serious negotiations for cogeneration 

(9 were implemented) are discussed in this paper. The major prob- 
lems to be overcome were primarily institutional; engineering prob- 
lems were minimal. The sequence of a typical negotiation between a 
rocess company wishing to install cogeneration and a utility is 
illustrated. Factors favorable and unfavorable to cogeneration are 
presented, and the advantages of combustion turbines and diesel 
engines for cogeneration relative to steam plants are presented. 


19409 (EPRI-EM—718-W, pp 193-207) Cogeneration to the 
rescue. Mackay, R. (Garrett Corp., Los Angeles, CA). May 1978. 

From Workshop on dual energy use systems; Yarmouth, ME, 
USA (19 Sep 1977). 


Coal and nuclear are probably the two best sources of energy 
for power generation. Unfortunately, it is unlikely that they can 
expanded fast enough to meet future load demands. The two next 
best potentials are cogeneration and oil-fired central plants, accord- 
ing to the author. Cogeneration is clearly superior in terms of lead 
time, installed cost, efficiency, availability, and environmental 
impact. This presentation discusses the above as well as various 
efficiency and cost considerations. 


19410 (EPRI-EM—718-W, pp 209-213) Study on industrial co- 
generation potential. Bos, P.G. (Resource Planning Associates, Inc., 
Cambridge, MA). May 1978. 

From Workshop on dual energy use systems; Yarmouth, ME, 
USA (19 Sep 1977). 


From October 1976 to October 1977, a study of the industrial 
cogeneration applications market was conducted by Resource Plan- 
ning Associates, Inc. (RPA). In this study, RPA analyzed the 
industrial decision-making process, interviewing over 50 industrial- 
cogeneration candidate companies, seven electric utilities, and seven 
state public utility commissions and energy offices, located in all 
regions of the U.S. The study assesses the potential for development 
of industrial cogeneration through industrial ownership and oper- 
ation, and identifies cost-effective Federal governmental actions to 
stimulate additional cogeneration where technically and economical- 
ly feasible. Although the entire cogeneration applications market 
was analyzed, the focus was on process steam-electricity cogenera- 
tion. The analysis of process steam cogeneration in the six focus 
industries indicated that government action can stimulate almost as 
much process steam —— by 1985 as the baseline develop- 
ment that would normally occur, resulting in gross energy savings of 
80 to 300 x 10’? Btu per year (or 40 to 140 x 10° BPDE), depending 
on the range of Federal economic and regulatory measures imple- 
mented. In addition, the technical constraints to cogeneration repre- 
sent further opportunities for government action in the longer term 
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(beyond 1985). However, the potential energy savings cannot be 
reliably calculated without further analysis. Moreover, accurate 
estimates of future potential would have to take into consideration 
the likelihood and benefits of utility ownership and/or operation of 
the cogeneration facility. 


19411 (EPRI-EM—718-W, pp 217-223) TVA’s agricultural and 
aquacultural projects on waste-heat use. Madewell, C.E. (Tennessee 
Valley Authority, Muscle Shoals, AL). May 1978. 

From Workshop on dual energy use systems; Yarmouth, ME, 
USA (19 Sep 1977). 


A major concern of the Tennessee Valley Authority is to - 


ensure efficient use of Tennessee Valley resources in achieving 
ap economic growth and development without degrading 
the environment. As part of this effort, TVA is exploring many uses 
for waste heat. Waste heat as warm water from power plants 
amounts to a significant fraction of total U.S. energy consumption. 
This reject heat has many possible uses in agriculture, aquaculture, 
and industrial applications. This presentation describes activities to 
develop ways to use waste heat in agricultural and aquacultural 
production. Data are presented on the yields of various vegetables 
oo under experimental conditions testing the use of waste heat to 

eat and cool greenhouses and to heat the soil in order to extend the 
growing season. Results are also given for experiments on waste heat 
use in fish farming and in im of livestock wastes through aquatic 
ene and animals. Environmental control for livestock and poultry 

ousing is also being investigated. Additional details on the waste 
heat activities are covered in an appendix. 


19412 (EPRI-EM—718-W, pp 225-231) Waste-heat utilization. 
Chitwood, R.A. (Washington Public Power Supply System, Rich- 
land). May 1978. 

From Workshop on dual energy use systems; Yarmouth, ME, 
USA (19 Sep 1977). 


As a result of state siting laws that require utilities to show 
evidence of consideration of multipurpose use of cooling water, the 
Washington Public Power Supply System (WPPSS) has been in- 
volved in a number of schemes to utilize reject heat from generatin; 
stations. This paper reviews the various proposals made to WPPSS 
and discusses in some detail an ongoing project (a steam electric 

lant located about 40 miles north of Richland) using reject heat 
rom the Hanford generating project. 


19413 (EPRI-EM—718-W, pp 233-240) Waste heat: a neglected 
resource. Beall, S.E. Jr. (Oak Ridge National Lab., TN). May 1978. 

From Workshop on dual energy use systems; Yarmouth, ME, 
USA (19 Sep 1977). 


Opportunities for the utilization of warm waters discharged 
from power plants have not been realized in the past. Several reasons 
are low wintertime water temperatures, the inconvenience of relo- 


cating the “using” facilities at power station sites, excessive utiliza- 
tion costs (pipelines, etc.), small perceived benefits to the utility, and 
a lack of convincing demonstrations. Presently, it appears that 
waste-heat utilization could be attractive for heating enclosed animal 
and plant-growing areas and for aquaculture operations. If individual 
utilities assumed an entrepreneurial role and EPRI and DOE assisted 
in pilot plants and demonstrations, large-scale warm-water utilization 
could become a reality. 


19414 (EPRI-EM—718-W, pp 241-251) Use of low-temperature 
waste heat in aquaculture and agriculture. Godfriaux, B.L. (Public 
Service Electric and Gas Company, Newark, NJ). May 1978. 

From Workshop on dual energy use systems; Yarmouth, ME, 
USA (19 Sep 1977). 


This paper presents a brief assessment of the current state of 
technical development of low-temperature uses of waste heat in 
aquaculture and agriculture, primarily within the United States. 
Nontechnical facets related to the use of waste heat are also consid- 
ered. These include institutional barriers, technical and economic 
a, utility impacts, and benefits of low-grade waste-heat 
utilization. 


19415 (EPRI-EM—718-W, pp 271-278) Total-energy application 
by an investor-owned utility company. Smith, W.K. (Reedy Creek 
Utilities Co., Inc., Lake Buena Vista, FL). May 1978. 

From Workshop on dual energy use systems; Yarmouth, ME, 
USA (19 Sep 1977). 


For the past 30 years the economic benefits of central heat- 
ing-cooling systems for large, sprawling enterprises (i.e., theme 
parks, universities, military bases, etc.) versus individual plants in 
each building had long been recognized. With the availability of 
interruptible natural gas, savings of as much as 50% could be 
realized by utilizing the central plant concept. As a result of these 
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economic benefits, and in order to increase the overall plant efficien- 
cy, the total energy concept was developed to provide electricity 
and hot water for heating and cooling. This paper suggests several 
important areas which should be considered prior to constructing a 
total energy system. This information was obtained from operating a 
system of this type for almost seven years at Disney World. 


19416 (EPRI-EM—718-W, pp 281-298) Integrated energy utility 
systems at the University of Florida. Coxe, E.F. My Energy 
Sciences, Inc., Atlanta, GA); Kirmse, D.W.; Bronn, C.; Manyimo, 
S.B. May 1978. 

From Workshop on dual energy use systems; Yarmouth, ME, 
USA (19 Sep 1977). 


A feasibility study and conceptual design were performed on 
the University of Florida to determine the economic and energy 
conservation benefits to be derived from integrating the five utility 
services of electric power generation, space heating and cooling, 
solid waste management, waste water treatment, and potable water. 
The systems examined had to be compatible with existing and 
projected environmental constraints. The recommended system con- 
sisted of 12,500 kW of power generation (30% of the university 
demand) from a coal-fired steam turbine generator, in parallel with 
the Florida Power Corporation and supplying all of the university's 
thermal energy requirements. The resulting system is projected to 
save 44% of the annual fuel bill, $4 million in the initial operating 
year. This represents a 440 billion Btu annual fuel savings, a 15% 
savings in fuel over that required to provide these same services if 
the systems were not integrated. 


19417 (N—78-21608) Combined heat and power: a discussion of 
energy paper 20. Armson, R. (Open Univ., Milton Keynes (UK)). Jun 
1977. Sip. (ERG—018). NTIS PC A04/MF AO1. 

The implications of a combined heat and power (CHP) dis- 
trict heating program were examined. The system used a modified 
steam cycle so that heat at a temperature of 100 C could be bled off 
and sold to consumers. Thermodynamic efficiency of the cycle 
depended upon the difference between the upper and lower tempera- 
tures; an increase in the lower temperature decreased the efficiency 
of generation of electricity. The CHP was discussed in terms of cost 
effectiveness, heating strategies, insulation, solar technology, and 
social factors. 


19418 District-cooling supply. Steimle, F.; Reichelt, J. Tech. 
Mitt.; 71: No. 2, 83-86(Feb 1978). (In German). 

While district-cooling plants were widely distributed in the 
USA, they had not come into existence in West Germany until the 
last ten years or so. Central district cooling is of advantage when 
several large consumers are situated close to each other, or when 
business and administration blocks, department stores, undertakings 
of the food industry, etc. are newly constructed. District-cooling- 
supply systems offer good possibilities for cost and energy saving, 
particularly in combination with district heating systems. 


19419 Economic utilization of energy by district heat. Burkhardt, 
W. HLH, Z. Heiz., Lueftung, Klim., Haustech.; 28: No. 10, 353- 
358(Oct 1977). (In German). 

+ ee district heat from thermal power plants is, on 
account of a two-fold utilization of primary energy for electric 
power and heat generation one of the most-promising alternatives of 
energy conservation. Following some basic considerations of ther- 
modynamic problems, the author explains why district heat can be 

enerated in thermal power plants at relatively low primary energy 
investments. In this context, the temperature level of district heating 
plays a special role. The influence of various heat carriers in differ- 
ent thermal power pa (steam power cycle, open gas turbine 
process) is discussed as well as questions concerning heat transport 
and the design of consumer installations. Electric heating is subject- 
ed to a global, comparative overview. 


CONSERVATION 


REFER ALSO TO CITATION(S) 19354, 19364, 19419, 19447, 
19470, 19610, 19676 


19420 (BNL—50828) Brookhaven buildings energy conservation 
optimization model. Carhart, S.C.; Mulherkar, S.S.; Sanborn, Y. 
(Brookhaven National Lab., Upton, NY (USA)). Jan 1978. Contract 
EY-76-C-02-0016. 84p. Dep. NTIS, PC A05/MF AO1. 

The Brookhaven Buildings Energy Conservation Optimiz- 
ation Model is a linear programming representation of energy use in 
buildings. Starting with engineering and economic data on cost and 
performance of energy technologies used in buildings, including 
both conversion devices (such as heat pumps) and structural im- 
provements, the model constructs alternative flows for energy 
through the technologies to meet demands for space heating, air 
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conditioning, thermal applications, and electric lighting and appli- 
ances. Alternative paths have different costs and efficiencies. Within 
constraints such as total demand for energy services, retirement of 
existing buildings, seasonal operation of certain devices, and others, 
the model calculates an optimal configuration of energy technologies 
in buildings. The penetration of the various basic technologies within 
this configuration is specified in considerable detail, covering new 
and retrofit markets for nine building types in four regions. Each 
market may choose from several appropriate conversion devices and 
four levels each of new and retrofit structural improvement. The 
principal applications for which the model was designed described 
briefly. 


19421 (CONF-781094—) Interactive planning workshop. Volume 
1, Working papers. (Mt. Hood Community Coll., Gresham, OR 
(USA)). 1978. 62p. Dep. NTIS, PC A04/MF AOI1. 

From Mt Hood interactive planning workshop; Gresham, 
OR, USA (15 Oct 1978). 

The Mt. Hood Workshop is the third in a series of interactive 
planning workshops acting as a vehicle for gathering and assimilat- 
ing the ideas and recommendations of private citizens, academicians, 
and representatives of business, labor, state and local government, 
and public interest groups. The first workshop, the Energy Conser- 
vation R and D Objectives Workshop, concerned itself mainly with 
the division's planning process and the use of these workshops as a 
mechanism for involving private citizens (EAPA 3:3238 and 3239). 
The second workshop, Improved Conversion Efficiency Workshop, 
discussed the research and development projects and the project 
appraisal methodology (EAPA 4:1164). The major theme of this 
third workshop is planning for the expanded use of fossil fuels. 
Discussions include both regional and national issues as they relate 
to the following DOE goals: more efficient use of oil and gas; 
environmentally acceptable use of coal and coal-derived fuels and 
alternative fuels. Chapter 1 is an overview of the National Energy 
Plan and goals and objectives for achieving a transition from the use 
of scarce oil and gas to more abundant fuels and renewable sources 
of energy. Chapter 2 describes the division's role in this plan and the 
R and D program areas which support National Energy Plan objec- 
tives. Chapter 3 describes the purpose of the workshop and provides 
information essential for the panel discussions. Energy trends for 
Idaho, Oregon, and Washington are summarized in three appendices. 


(MCW) 


19422 (DOE/CS—0044/1) Sourcebook. Volume 8, Part I. State 
Energy Conservation Program Measure Directory, (Department of 
Energy, Washington, DC (USA). Office of State and Local Pro- 
grams). Jul 1978. 629p. Dep. NTIS, MF AOl. 

Portions of document are illegible. 

The state energy conservation program was created by enact- 
ment of PL 94-163, the Energy Policy and Conservation Act 
(EPCA). To be eligible for Federal financial assistance, each State 
plan must include five required program measures under the base 
(EPCA) program, and/or three required program measures under 
the supplemental Energy Conservation and Production Act (ECPA) 
program. States may also include any additional program measures 
which they consider appropriate and which contribute to energy 
savings. The five specific program measures required under the base 
program are: mandatory lighting efficiency standards for non-Feder- 
al public buildings; programs to promote the availability and use of 
carpools, vanpools, and public transportation; mandatory standards 
and policies relating to energy efficiency to govern the procurement 
practices of a state and its political subdivisions; mandatory thermal 
efficiency standards and insulation requirements for new and ren- 
ovated non-Federal buildings; and a traffic law or regulation which 
to the maximum extent practicable and consistent with safety, per- 
mits motor vehicles to turn right at a red light after stopping. The 
three required measures under the supplemental program are: public 
awareness and information efforts; intergovernmental coordination; 
and energy audits for buildings and industrial plants. Program meas- 
ures data are reported in this volume, alphabetically, for states 
Alabama through Montana. (MCW) 


19423 (DOE/CS—0044/2) Sourcebook. Volume 8, Part 2. State 
Energy Conservaton Program Measure Directory. (Department of 
Energy, Washington, DC (USA). Office of State and Local Pro- 
grams). Jul 1978. 547p. Dep. NTIS, MF AO1. 

This report is a continuation of Vol. 8, Part 1. (DOE/CS— 
0044/1); program measures data are reported in this volume, alpha- 
betically, for states Nebraska through Wyoming, and for American 
Samoa, Guam, Puerto Rico, and Virgin Islands. 


19424 (EPRI-EM—718-W, pp 257-270) Integrated Community 
Energy System (ICES). Dittrich, R.F. (Public Service Electric and 
Gas Company, Newark, NJ). May 1978. 

From Workshop on dual energy use systems; Yarmouth, ME, 
USA (19 Sep 1977). 
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This paper presents the Phase I results and conclusions for a 
grid-connected "Integrated Community Energy System” (ICES) for 
the city of Trenton, New Jersey. Based on a preliminary investiga- 
tion, the Trenton ICES project appears technically feasible and may 
be economically competitive with conventional means for heating 
and cooling buildings. Although the Trenton ICES plant would 
consume more oil, when compared with a conventional oil-fired 
system for heating and cooling buildings it would provide an overall 
reduction in fuel consumption. Essentially, ICES would reduce coal 
consumption and increase oil consumption. If after further study the 
ICES plant satisfies all economic and feasibility criteria, utility 
ownership and operation appears to be the most practical way to 
proceed. The study was site-specific. Since this is a small-sized 
project, the installation would not alter the planned PSE and G 
capacity expansion program. A significant extension of applying the 
ICES concept would require a cost comparison between ICES and 
nuclear capacity, which would substantially reduce the margin of 
economic competitiveness of cogeneration. 


19425 (HCP/M0023—01) Comprehensive community 
planning. Volume 1 (of two volumes). A workbook. (Hittman Asso- 
ciates, Inc., Columbia, MD (USA). Environmental and Geosciences 
Dept.). Nov 1978. Contract EC-77-C-10-0023. 154p. Dep. NTIS, PC 
A08/MF AOl1. 

The final report of the comprehensive community energy- 
planning methodology developed under the Comprehensive Com- 
munity Planning for Energy Management and Conservation project 
is presented. The project has resulted in the development of a 
methodology and workbook that will enable community officials 
and staff to develop and evaluate energy-conservation programs for 
their community. There are three basic tenets that provided the 
foundation for the development of this comprehensive community 
energy-planning methodology, namely: (1) to perform effective 
energy planning a community should know its current and future 
energy use patterns including understanding how much of each fuel 
type is required, for what purpose, and by whom; (2) energy use is 
based on a community's physical characteristics, community activi- 
ties, and local weather; and (3) the conservation and management of 
energy is not generally a prime community value or goal. However, 
energy objectives must be set to support a community's primary 
goals, such as providing an environmentally pleasant place to live 
and work. Therefore, energy solutions (alternatives) must be evaluat- 
ed not only based on energy parameters but also based on other 
behavioral “variables.” Volume 1 contains the main body of the 
workbook and consists of an introduction; Community Energy 
Audit; Objectives Formulation; Identification and Assessment of 
Alternatives and Strategies; and Implementation. 


19426 (HCP/M0023—02) Comprehensive community energy 
planning. Volume 2 (of two volumes). Appendices. (Hittman Asso- 
ciates, Inc., Columbia, MD (USA). Environmental and Geosciences 
Dept.). Nov 1978. Contract EC-77-C-10-0023. 235p. Dep. NTIS, PC 
Al11/MF AOl. 

This volume, Vol. 2, presents the appendices that provide 
back-up information for the procedures discussed in Vol. 1 (HCP/ 
M0023--1). 


19427 (HCP/M1695—01) Retrofitting Federal buildings: a man- 
agement analysis. (Bradford National Corp., Rockville, MD (USA)). 
Oct 1978. Contract EC-77-C-03-1695. 154p. Dep. NTIS, PC A08/ 
MF AOl. 

Federal operations require a significant amount of building 
space, which constitutes a prime target for hops | conservation. The 
Federal government owns approximately 399,000 buildings compris- 
ing almost 2.5 billion square feet of space and leases over 47,000 
buildings comprising almost 200 million square feet of space. Rough 
calculations indicate that approximately 450,000 barrels per day oil 
equivalent are consumed in supplying the energy needs of Federall 
owned buildings. In focusing on Federal building retrofit pron | 
three levels may be considered for computational purposes: low 
investment, medium investment, and high investment. On this basis, 
savings of between 22,500 and 157,500 barrels per day oil equivalent 
are possible, depending on the level of retrofits in Federal buildings. 
This study first addresses the background of current Federal build. 
ing retrofit practices. The methodology used in this investigative 
approach is then reviewed. This methodology included the analysis 
of legislation and documents pertinent to the financial, legal, and 
technical aspects of building retrofit. Further relevant opinions ob- 
tained from personal interviews with knowledgeable persons in the 
field were recorded and assessed. Analysis of background data and 
opinions revealed that four basic variables in approaches to retrofit 
programs could be synthesized. Each of the approaches encom- 
passed several options that were evaluated in terms of pros and cons. 
The conclusions and recommendations emerging from this evalua- 
tion process are presented. The recommendations are then structured 
in the form of a program plan, which is intended to serve as a 
reasonable point of departure in developing a viable implementation 
program for the retrofit of Federal buildings. 
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19428 Establishment of an energy reporting system in Illinois 
State buildings. Tuma, S.L. Springfield, IL; Illinois Dept. of Business 
and Economic Development (1978). 79p. (ILLDOE—78/02). 

The Department of Business and Economic Development, 
Division of Energy, has initiated this ‘Consolidated Building Energy 
Reporting System,” (CBER), in support of Governor James R. 
Thompson's February 10, 1977, memorandum on energy conserva- 
tion in State facilities. This system is intended to assist State building 
managers in reducing facility energy consumption by making availa- 
ble to them past and present energy usage at their facility in a single- 
computer-printout summary in response to their energy-data submit- 
tals. An energy-consumption reporting system for State buildings is 
an important and necessary tool for implementing an effective 
energy-conservation program in these facilities. The officials must 
know where they are and have been before their efforts at conserv- 
ing scarce energy resources can be measured and thus made more 
effective. This system also represents initial efforts at consolidating 
all State-facility energy-use statistics in one central-system location. 


19429 Energy Conservation Act and its effects. Dittrich, A. Oel- 
Gasfeuerung; 22: No. 7, 348-349(Jul 1977). (In German). 

On June 6, 1977 the committees on housing and economy of 
the Bundesrat concluded their consultations of the regulation con- 
cerning insulation against the loss of head and heating installations 
(paragraphs 1 and 2 of the Energy Conservation Act). The paper 
presents the consequences and conditions to be derived from it for 
manufacturers and craftsmen in buildings and installations starting 
from Nov. 1, 1977. Subsequently the regulation on the operation of 
heating installations in connection with the Act on the Protection 
against Nuisances is discussed. 


19430 Second report on the Community programme for the ratio- 
nal use of energy: directive proposal and recommendations of the 
Council. Brussels, Belg.; Commission of the European Communities 
(1977). 135p. (NP—23451). European Community Information Serv- 
ice, Washington, DC. 

Efforts by the European Communities to intensify their 
energy-saving program are reviewed and progress so far is outlined. 
Reviews, summaries, and recommendations are presented in the 
following areas: thermal insulation of buildings; heating systems; 
road transport vehicles; transport structures; industrial processes; 
energy wastage in industry; power; conversion in power stations; 
and transformation in refineries. (MCW) 


19431 Conservation—our neglected energy source. Kane, J.S. 
(Energy Research and Development Administration, Washington, 
DC). pp 1-7 of Proceedings of the symposium on electrode materials 
and processes for energy conversion and storage. McIntyre, J.D.E.; 
Srinivasan, S.; Will, F.G. (eds.). Princeton, NJ; Electrochemical 
Society, Inc. (1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

The institutions, economy and life styles of the United States 
exist because energy has been cheap. Present energy sources are 
being depleted faster than new ones can be brought to market. The 
new fuels will be much more expensive than those they replace. 
Conservation, the more efficient use of energy, will be of increasing 
importance as the economy adjusts to higher energy costs. Its 
success depends not only on technology, but on removing the many 
non-technical impediments that cause us to use energy wastefully. 


SUPPLY, DEMAND, AND FORECASTING 


REFER ALSO TO CITATION(S) 17994, 19371, 19445, 19454, 
19458, 20357 


19432 (DOE/0035—10) Monthly energy review. (Department of 
Energy, Washington, DC (USA). Energy Information Administra- 
tion). Oct 1978. 97p. (NTISUB/D/127—010). NTIS $6.25. 

Domestic consumption of energy during July increased 3.1% 
over July of 1977, and 2.6% over last month’s consumption. For the 
first 7 months of 1978, domestic consumption was up 3.4% from the 
same period in 1977. Domestic production of energy during July 
totaled 5.1 quadrillion Btu (or 28.4 million barrels per day of crude 
oil equivalent). July production decreased by 4.0% from last month's 
— compared to a 4.6% decrease from June to July of 1977. 

or the first 7 months of 1978, domestic production of energy was 
down 0.7% from the same period in 1977. Imports of fossil fuels 
during July totaled 1.5 quadrillion Btu (or 8.4 million barrels per day 
of crude oil equivalent). For the first 7 months of 1978, imports of 
fossil fuels were down 11.9% from the same period in 1977 mainly 
due to the increase in Alaskan oil production and to the drawdown 
in primary stocks. During June 1978, consumption of hydroelectric, 
nuclear electric, and geothermal power increased 20.5% over June 
1977. In July 1978, world crude oil production averaged 59.5 million 
barrels per day, 49.3% of which was produced by OPEC nations. 


ERA VOL. 4, NO. 8 


19433 Fuel fo530 50 years. Odel, P.R. (Erasmus Univ, Rotter- 
dam, Neth). Consult. Eng. (London); 42: No. 7, 19-21(Jul 1978). 

A review of the World Energy Conference's findings on 
scarcity of resources is presented. The most important single conclu- 
sion from the World Energy Conference’s report is that any 
medium-term shortage of oil will be man-induced and not caused by 
a shortage of natural resources. The only fuel likely to be scarce 
within the next half-century is uranium. 


19434 Long-term energy demand forecasting: a new approach. 
Chateau, B.; Lapillonne, B. (Inst Econ et Juridique de |’Energ, 
Grenoble, Fr). Energy Policy; 6: No. 2, 140-157(Jun 1978). 

This paper describes a method of energy-demand forecasting 
based on systems analysis of the energy demand of a socio-economic 
system and scenario description of its development. An application 
carried out for the French economy is briefly outlined to illustrate 
the feasibility and practicability of the method. Some general fea- 
tures of the method are reviewed to show how it might be adapted 
for other countries. 30 refs. 


19435 Economic aspects of Austria's energy situation. Kleps, K. 
(Johannes Kepler Univ Linz, Austria). O.Z.E., Oesterr. Z. Elektrizi- 
taetswirtsch.; 31: No. 4, 129-134(Apr 1978). (In German). 

Austria is forced to import the greater part of her energy 
requirements, and the impact of this on the balance of payments has 
not failed to make itself felt. Austria is now faced with the problem 
of meeting the demand for energy in the long term. Apart from solar 
energy and geothermal energy, which are believed not to assume 
any major importance until the next century, the only possibilities 
that remain for Austria to resort to are economy in energy consump- 
tion and the use of nuclear energy. 


19436 Energy resources and energy demand until the period 1985 
to 2020. Meurin, G.; Pohl, F. Brennst.-Waerme-Kraft; 30: No. 3, 94- 
96(Mar 1978). (In German). 

Most of the preliminary reports by the Conservation Commis- 
sion were submitted for discussion at the round table sessions of the 
World energy conference in Instanbul. This article summarizes the 
main statements of the reports on coal, petroleum, natural gas, 
hydropower, non-conventional energy sources and nuclear power as 
well as on the efficient utilisation and conservation of energy. 


19437 Model of Germany. Pt. 2. Energy up to 2000. Pestel, E.; 
Bauerschmidt, R.; Moeller, K.P.; Oest, W. Bild Wiss.; 15: No. 2, 96- 
104(Feb 1978). (In German). 

The energy supply will not present the federal republic with 
any insurmountable problems before the year 2000, since energy 
consumption wiil increase considerably more slowly than the West 
German Government expects. The computer which is tracing the 
complicated course of the growth in consumption also shows that 
even of the lower consumption significant quantities could still be 
saved. After the turn of the century, however, the switch to other 
forms of energy will become a necessity and will use up some 10% 
of the gross national product. 


19438 Legal problems in long-term energy supply contracts in 
connection with economic clauses. Dally, H.P. Betr.-Berat.; No. 15, 
726-727(May 1977). (In German). 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 17989, 17990, 18292, 18570, 
19334, 19346, 19347, 19355, 19391, 19429, 19438, 19449, 19453, 
19524, 19532 


19439 (PB—265706, pp 601-652) Incremental pricing of supple- 
mental gas. Jan 1977. 

From FEA energy financing workshops; Atlanta, GA, USA 
(7 Jul 1976). 


Two sections of the paper cover the efficiency, equity, and 
administrative aspects of incremental and rolled-in pricing. Another 
section examines the feasibility of implementing incremental pricing 
at both the pipeline and burner tip levels. In the last section of the 
paper the implications of combining a retail resale market with an 
incremental pricing scheme are discussed. (LK) 


19440 (UCID—17944) National Energy Act of 1978: a Far-West 
perspective. Dorn, D.; Moulthrop, P. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 9 Nov 1978. Contract W-7405- 
ENG-48. 85p. Dep. NTIS, PC A05/MF AO1. 

This report provides a ready source of information on the 
impact of the National Energy Act of 1978 (NEA) on Federal 
Region IX. It includes discussions of: the U.S. energy problem; the 
National Energy Act of 1978; the expected effects of the NEA on 
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Federal Region IX as a whole; the expected impact of the NEA in 
Arizona, California, Hawaii, and Nevada; and the overall impact of 
the NEA on the United States. Most of the states in Federal Region 
IX have adopted innovative energy policies similar to those mandat- 
ed by the NEA. Thus, generally speaking, the effect of the NEA will 
be to reinforce and extend actions already taken. 


19441 American energy policy. Goldstein, W. Rev. Energ.; 29: 
No. 304, 251-261(May 1978). (In French). 

All the oil-producing or -consuming countries in the world 
feel very concerned about American energy policy. The United 
States imports and consumes a greater quantity of energy than any 
other nation. Since 1971, their oil imports have doubled and their 
increasing trade balance deficit (now over $25 billion per year) 
threatens to undermine the international monetary system. The con- 
troversy between Carter’s Administration and the Congress on the 
energy program is examined in some detail. 


19442 Towns in energy policy. Resolution of the general commit- 
tee of the Deutscher Staedtetag. Staedtetag; 31: No. 4, 191-192(Apr 
1978). (In German). 


19443 Contribution of EDF (French Electricity Board) to the 
energy policy of France since 1973. Gouni, L.; Ely, J. (Electr de Fr). 
Rev. Energ.; 29: No. 303, 183-188(Apr 1978). (In French). 

During its annual meetings, the Energy Committee of the 
French Planning Board (five-year national plans) makes a summary 
of the action undertaken since the 1973 crisis in the field of energy. 
The aim of this article is to briefly summarize the EDF's contribu- 
tion to these actions. This especially concerns energy savings, action 
with other countries, and the development of national resources. 


19444 Equality in kind of undertakings within the framework of 
the discrimination restrictions according to Sub-section 2, Section 26, 
GWB. Ebel, H.R. (Vereinigung Industrielle Kraftwirtschaft (VIK) 
e.V., Essen (Germany, F.R.)). VIK (Ver. Ind. Kraftwirtsch.) Mitt.; 
No. 1, 1-3(Mar 1978). (In German). 

Undertakings which dominate the market, such as e.g. public 
utilities, may neither unreasonably obstruct directly or indirectly 
other enterprises in business normally accessible to undertakings 
equal in kind, nor treat undertakings of the same kind directly or 
indirectly different without proper reason. Thus, the scope of appli- 
cation of obstruction and discrimination restrictions is to a large 
extent determined by the question as to how ‘equality in kind’ is 
interpreted. 


19445 Southwest Regional Energy Council. Policy positions. 
Dallas, TX; Southwest Regional Energy Council (1978). 11p. South- 
west Regional Energy Council, 3300 W Mockingbird Lane, Dallas, 
TX 75235. 

The Southwest Regional Energy Council (organized in Janu- 
ary 1975) provides a formal mechanism for sharing information on 
every-related activities in its respective member states, and serves as 
a forum for discussing and debating energy policy issues which 
affect the Southwest Region and the nation. The council has adopted 
over 30 policy statements concerning energy development and pro- 
duction, price and non-price regulation, environment, energy conser- 
vation, coal conversion, transportation of fuels, right to compensa- 
tion, and solar energy regional network. (MCW) 


19446 Notice of a German-American statement of intent concern- 
ing cooperation in the field of coal technology and of an agreement on 
a national coordination of planning activities in the field of coal 
hydrogenation technology. Bundesgesetzblatt, Teil 2; No. 47, 1238- 
1240(Dec 1977). (In German, English). 

Full text of the statement of intent and the agreement is given 
in the English and German language. 


19447 New energy policy of the Federal Government. Report on 
the press conference on the subject of energy conservation with the 
Federal ministers Ravens and Matthoefer. Grunau, E.B. (Institut fuer 
Baustoff-Forschung, Erftstadt (Germany, F.R.)). Tech. Bau; 8: No. 5, 
518(1977). (In German). 

The following are reported briefly: statutory ordinances relat- 
ing to the energy conservation act; constructional thermal insulation 
and energy-saving heating and refrigeration techniques; windows as 
the weak link; standards; and laws. 


FOSSIL FUELS 
REFER ALSO TO CITATION(S) 19359, 19433 


19448 New Mexico's energy resources ‘77: Office of the State 
Geologist. Arnold, E.C. (comp.). Socorro, NM; New Mexico Bureau 
of Mines and Mineral Resources (1978). 47 + vp. $3.00. 
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Prodution of crude oil and condensate in New Mexico has 
declined from the high of 129.2 million barrels in 1969 to 92.1 million 
barrels in 1976; the decline is expected to continue. Natural gas 
production, which had been increasing until 1975, also experienced a 
slight decline in 1976. The Blanco Mesaverde Gas Pool in northwest 
New Mexico is the most prolific gas pool in the state, and an 
estimated 7,120 billion cubic feet of reserves remain in the pool as of 
January 1, 1975. The first discovery of commercial natural gas 
outside the known southeast and northwest provinces was made in 
Mora County in September 1973; now gas is being produced there 
from a Dakota Sandstone reservoir. Two new independent estimates 
of state oil reserves are presented along with previously published 
estimates. Coal production totaled 9,980,322 tons in 1976, most of it 
from the Navajo and San Juan mines. An environmental impact 
statement is required by the U.S. Department of the Interior on 4.8 
million acres in northwest New Mexico before coal leasing and 
development can continue on Federal land. Production of UsOs 
totaled 6,500 tons in 1976, 46% of the U.S. total; New Mexico also 
ranked first in UsOxs reserves (357,000 tons in the $30-cost category). 
Potential geothermal resources occur along the Rio Grande Valley 
and in the west-central and southwest areas; as of September 15, 
1977, the U.S. Bureau of Land Management had issued 97 currently 
active geothermal leases; the State Land Office had issued 185. 
Identifying maps are included in a packet. 


COAL 
REFER ALSO TO CITATION(S) 17775, 17851, 17852, 17865 


PETROLEUM 


REFER ALSO TO CITATION(S) 17868, 17901, 17943, 17944, 
17990, 19441 


19449 Horizontal divestiture of U.S. oil companies: pros and 
cons. Rummert, H.J. Glueckauf; 114: No. 12, 521-527(Jun 1978). (In 
German). 

Questions aspects concerning horizontal divestiture on the 
energy market with a view to aspects of competition, economic 
aspects of horizontal divestiture on the energy market, and, above 
all, questions concerning the oil companies taking over coal-mining 
undertakings are discussed. Participaton of major U.S. oil companies 
in alternative energy sources and the degree of concentration on the 
US energy market are portrayed. 


19450 OCS oil and gas: an assessment of the Department of the 
Interior Environmental Studies Program. Washington, DC; National 
Academy of Sciences (1978). 123p. National Research Council, 2101 
Constitution Ave., NW, Washington, DC. 

The Environmental Studies Program for the Development of 
Offshore Oil and Gas Resources was initiated in 1973 to deal with 
the leasing of an OCS area off Mississippi-Alabama-Florida 
(MAFLA). The purpose of the Program is to provide environmental 
data to support decisions by the Department of the Interior for 
leasing of outer continental shelf (OCS) tracts for oil and gas 
exploration and development. It is the Committee's finding that the 
Program has not been based on an adequate assessment and identifi- 
cation of the scientific research that is required to answer environ- 
mental concerns for oil and gas operations. Following an introduc- 
tory chapter, Chapter 2 deals with problem analysis that should 
consider the basic technology, its potential impacts on the environ- 
ment, and the use of that information in policy decisions. Chapter 2 
presents the technology and policy aspects of this three-step system. 
The intermediate step, program design for environmental studies, is 
presented in Chapter 3. Chapter 4 relates how BLM operates its 
OCS Environmental Studies Program and how the resulting infor- 
mation is used by DOI.The chapter recommends more efficient ways 
of implementing the program and of using its output. The resolution 
of the Outer Continental Shelf Environmental Studies Advisory 
Committee concerning program rationale is presented in Appendix 
A, followed by the BLM analysis in response to the resolution in 
Appendix B. Appendix C cites some lawsuits over OCS oil and gas 
development. (MCW) 


19451 Is North Sea oil slipping through the hands of the British 
economy. Springborn, G. Chem. Ind. (Duesseldorf); 100: No. 9, 497- 
499(Sep 1977). (In German). 

The difficulties between the North Sea oil-extraction compa- 
nies and the British Ministry of Energy which is bearing an even 
greater influence on the opening and extracting of North Sea oil due 
to ever-increasing conditions are discussed. There is a limit to a 
further inland processing - two thirds of the extracted oil in British 
fields should be processed in British rafineries - and also to the excess 
capacities, the excess supply of crude oil etc. are no stimulant for a 
forced expansion of petroleum chemistry. The significance of the 
petroleum extraction for the social product is considerably less than 
one originally assumed and cannot solve British structural problems. 
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NATURAL GAS 


REFER ALSO TO CITATION(S) 17986, 17988, 17989, 17990, 
17994, 19439, 19450 


HYDROGEN AND SYNTHETIC FUELS 


REFER ALSO TO CITATION(S) 17988, 17989, 17990, 18225, 19439 


ELECTRIC POWER 


REFER ALSO TO CITATION(S) 18660, 19339, 19349, 19392, 
19395, 19396, 19443 


19452 (NBS-GCR—78-130) Annotated compilation of the 
sources of information related to the usage of electricity in non- 
industrial applications. (Department of Housing and Urban Develop- 
ment, Washington, DC (USA). Office of Policy Development and 
Research). Jul 1978. 684p. NTIS, PC A99/MF AO1. 

This report presents a thorough compilation of the sources of 
information related to the usage of electricity in non-industrial 
a as available in the open literature and from the U.S. 
electrical power industry. The report's scope encompasses all aspects 
of: electric load management; end use; and the various methods of 
acquisition, analysis and implementation of electricity usage data. 
There are over 400 abstracts; 156 from the Load Research Commit- 
tee of Association of Edison Illuminating Companies (LRC/AEIC) 
reports and 264 from the open literature. The abstracts over refer- 
ences containing over 12,000 pages plus about 2,500 references and 
6,200 graphs and tables pertinent to electricity usage in non-industri- 
al applications. In addition to the LRC/AEIC abstracts, this docu- 
ment identifies over 100 sources of directly relevant information (in 
contrast to general interest sources and material of secondary rel- 
evance). 


19453 (PB—265706, pp 84-111) Electric utility finance work- 
shop. Jan 1977. 

From FEA energy financing workshops; Atlanta, GA, USA 
(7 Jul 1976). 


Electric utilities are the most capital intensive major industry 
in the United States. Because of inflation and the increased complex- 
ity and cost of new plant, total dollars of capital investment has 
increased much faster than kilowatts of installed capacity. In 1970 
the total assets of the investor-owned companies were $87.2 billion, 
but by the end of 1975 they were $159.2 billion, up 83%, even 
though installed capacity grew by only 48%. The capital needs of 
the electric utility industry are expected to grow rapidly despite 
forecasts of lower growth in demand of about 5.4% against an 
historical rate of 7.2%. As a result, the electric utilities will have to 
raise massive amounts of external funds. The participants in the 
Workshop noted that investors will be willing to provide the neces- 
sary capital only if they feel that there is some assurance that utility 
cash flow will be sufficient to provide an adequate return. Thus, 
State regulatory commissions must allow adequate rate levels—and 
utilities must be able to realize these rates of return—if electric 
utilities are to be able to attract needed capital. 


19454 (PB—265706, pp 455-532) Investor-owned electric utility 
financing. Young, J.C.; Gray, J.E. (International Energy Associates 
Ltd., Washington, DC). Jan 1977. 

From FEA energy financing workshops; Atlanta, GA, USA 
(7 Jul 1976). 


This paper treats the issues of demand forecasts, construction, 
and financing requirements, sources of financing, rate regulation, the 
examination of structure and scale, the President's Labor-Manage- 
ment Committee recommendations and industry recommendations 
regarding tax reform, and the financial implications of an accelerated 
electrification program. 32 references. 


19455 (PB—265706, pp 533-572) Electric utility joint generating 
projects. Jan 1977. 

From FEA energy financing workshops; Atlanta, GA, USA 
(7 Jul 1976). 


Joint-generating projects, in which two or more utilities con- 
struct, finance, and operate a generating unit to share the output, 
capture some benefits otherwise reserved for only large systems. The 
more important benefits associated with joint generating projects 
include: (1) economies-of-scale; (2) sharing risks; (3) improving reli- 
ability; (4) diversifying fuel mix; (5) tailoring capacity growth to 
demand growth; (6) sharing organizational strengths; and (7) im- 
proved finances. This paper analyzes four selected methods of inter- 
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utility coordination for joint construction, ownership, and operation 
of generation units. Included are a general discussion of coordination 
requirements for joint projects, a description of four joint projects, 
and an assessment of the extent to which each project achieves 
interutility coordination and the associated potential benefits. 


19456 (TID—28900) Study of the treatment of construction work 
progress and tax-timing differences for rate-making purposes in the 
electric utility industry. (Andersen (Arthur) and Co., Washington, 
DC (USA)). 25 Mar 1977. 349p. Dep. NTIS, PC A15/MF AOl. 
A study encompassing a background analysis of the effects of 
the inclusion of Construction Work in Progress (CWIP) in the rate 
base and normalization of all income-tax costs of the electric utility 
industry is presented. These effects would be in relation to consum- 
ers of electricity, the investor-owned electric utilities, bondholders, 
stockholders, and the public. The study begins with a review of the 
construction requirements of the industry during recent years and as 
projected by the industry for the next ten years (Section I) and an 
analysis of the problems facing the industry in financing these 
requirements (Section II). Each of these two rate-making concepts 
were analyzed and compared to other possible concepts as a means 
of determining the effect of each on consumers, investors, and the 
public. The analysis of the rate-making concept of including CWIP 
in the rate base is summarized in Section III. Section IV summarizes 
the analysis of the rate-making concept of full normalization of 
income taxes. Section V presents a bibliography of books, articles, 
speeches, Regulatory Commission orders, public testimony, and 
other sources of information reviewed. Section VI contains the 
report and independent conclusions of Duff and Phelps, Inc. They 
conclude that large construction investments increase the cost of 
capital but such cost could be avoided to the extent of 30 to 70 basis 
points if CWIP were included in rate base in contrast to excluding it 
from the rate base and capitalizing the allowance for funds used 
during construction. It was also their opinion that the overall cost of 
capital to a utility could be reduced 25 to 50 basis points if full- 
normalization accounting were utilized for rate-making purposes in 
contrast to flow-through accounting for income-tax costs. 


19457 Application potential of a time-zones tariff for the electric- 
ity consumption in the household range. Luther, G. Brennst.-Waerme- 
Kraft; 30: No. 7, 281-284(Jul 1978). (In German). 

The article contains suggestions for the utilization of night 
current for appliances such as refrigerator, dish washer, dryers and 
washing machine. It shows that by organization and technical 
changes the night current can be used by these appliances too, 
whereby a great potential demand can be opened up, in addition to 
storage heating. 


19458 Forecasting peak-system load using a combined time-series 
and econometric model. Uri, N.D. (FEA, Washington, DC). Appl. 
Energy; 4: No. 3, 219-227(Jul 1978). 

This paper has combined Box-Jenkins time-series analysis 
with an econometric model to yield a forecasting technique for the 
monthly peak-system load of an electric utility that is superior to an 
approach relying upon either type of model separately. 8 refs. 


19459 Geography of energy production in france. VI. The great 
valleys: the Rhone, the Rhine, and the Durance. Oizon, R. Rev. 
Energ.; 29: No. 304, 269-274(May 1978). (In French). 

The use of the Rhone, the Rhine, and the Durance river as a 
source of energy for hydroelectric power plants and of cooling 
water for thermal and nuclear power plants is described in detail; 
and data on these plants are presented. 


19460 Maneuverability of peak-shaving power _ stations. 
Schramm, G. (Komb Kraftwerksanlagenbau, Radebeul, E Ger). 
Energietechnik; 28: No. 4, 145-149(Apr 1978). (In German). 

Starting from the requirements with regard to electric power 
production set by the load curve, it is found that the installation of 
10 to 15% of total capacity of an electric power system in special 
peak-shaving plants, such as pumped-storage plants and gas-turbine 
power plants, offers economic and technical advantages. The tasks 
and possibilities of pumped storage plants and gas turbine power 
plants are shown. Their starting times, technical problems, and 
critical stresses are explained. A compressed-air-storage power plant 
is mentioned as a new power plant type. The pumped-storage plants 
and gas-turbine power plants have different properties which com- 
plement each other. It is therefore advantageous to install both types 
of power plants in a modern electric power system. 


19461 Decrease of the power supply charges by reducing the cost 
of service. Frister, E. (Diehl K.G., Nuernberg (Germany, F.R.)). 
Elektrotech. Z., B; 30: No. 6, 214-220(Mar 1978). (In German). 

For line-bound energy carries (electric power, natural gas) 
there will arise, in addition to the cost of energy, charges for the 
disposition of power by the utility. By reduction of the maximum 
power a decrease of of the cost of service, which amounts to about 
1/3 of the total supply charges, is possible. For large enterprises with 
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quarter-hour power peaks of about 10 MW and more the application 
of computer-controlled maximum monitoring installations is eco- 
nomic. Such equipment is favorable if a few large and many small 
consumers cause the power peaks. With computer-controlled instal- 
lations it will be possible, by taking into account the data of 
production, to achieve, largely automatically, the optimal saving of 
service cost. 


19462 Making use of advantages when buying electric power. 
Deparade, K. (Verband der Energie-Abnehmer e.V., Hannover 
(Germany, F.R.)). Elektrotech. Z., B; 30: No. 6, 210-214(Mar 1978). 
(In German). 

The article describes various kinds of electric power delivery 
contracts. In this context hints are given for those customers which 
are classified as special clients as to how to buy their electricity 
favourably. 


19463 Graph theoretical models to calculate the reliability of 
power plants. Pt. 2. Modified graph method and applications. Vetter- 
kind, D.W. Tech. Ueberwach.; 19: No. 1, 11-15(Jan 1978). (In 
German). 

In this second part of the paper the author introduces a 
modified graph method which helps to calculate both non-Markoff- 
processes and processes with internal dependencies and special 
boundary conditions. The availability moments of the alternating 
renewal process are derived with the help of the modified graph 
method. The duration of temporally parallel renewal measures is also 
calculated. 


19464 Review of power planning in the Pacific Northwest, Calen- 
dar Year 1977. Vancouver, WA; Pacific Northwest River Basins 
Commission (1978). 86 + vp. 

Chapter I discusses the significant power-planning related 
events, activities, studies, and reports which occurred or were issued 
during the year. Chapter II presents load estimates through the year 
2020. Chapters III and IV review the resources existing, under 
construction, and feasible for development in meeting the forecasted 
loads. Chapter V gives a review of some of the research and 
development activities under way in the electric power field. Chap- 
ter VI, ‘Comparison of Loads and Resources,” takes into considera- 
tion all of the information that is presented in the previous chapters 
and gives the overall picture of the power situation in the Pacific 
Northwest. With respect to peak requirements, the load-resource 
analysis indicates a peaking surplus for at least the next ten years. 
However, substantial deficits in firm energy occur in the next eight 
years, under critical hydro conditions, with small surpluses thereaf- 
ter. Current generation installation schedules indicate the addition of 
about 14,726 MW of peak capability are needed during the next ten 
years, consisting of 3,371 MW of additional hydro resources and 
15,597 MW of new thermal resources. These installations will pro- 
duce about 8,272 MW of additional energy, of which about 62 MW 
will come from hydro and 10,844 MW from thermal. The lead times 
involved generally preclude bringing any of this generation on-line 
any earlier or scheduling any new generation during this 
period.However, if construction slippages occur and if poor water 
conditions are experienced, the Pacific Northwest will face a severe 
shortage of electric energy during the next several years. Chapter 
VII discusses the activities of the Power Planning Committee during 
the year, with a list of Committee publications included. A project 
index and a subject index follow Chapter VII. A map titled “Electric 
Power Plants in the Pacific Northwest and Adjacent Areas” is 
included in an envelope inside the back cover. 


ELECTRIC POWER GENERATION 
REFER ALSO TO CITATION(S) 19375, 19376, 19377 


ELECTRIC POWER TRANSMISSION AND DISTRIBUTION 
REFER ALSO TO CITATION(S) 18771 


CONSUMPTION AND UTILIZATION 


REFER ALSO TO CITATION(S) 19425, 19426, 19430, 19432, 
19452, 19520, 19521, 19522, 19569, 19610 


19465 (EPA—600/7-76-034M) Environmental considerations of 
selected energy-conserving manufacturing process options. Volume 
XIII. Elemental phosphorus and phosphoric acid industry report. 
Skovronek, H.S. (Environmental Protection Agency, Cincinnati, 
OH (USA). Industrial Environmental Research Lab.). Dec 1976. 
94p. NTIS $1.55. 

Portions of document are illegible. 

This study assesses the likelihood of new process technology 
and new practices being introduced by energy-intensive industries 
and explores the environmental impacts of such changes. Specifical- 
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ly, Vol. XIII deals with the phosphorus and phosphoric acid indus- 
try and examines four alternatives: (1) chemical cleanup of wet- 
process phosphoric acid, (2) solvent extraction process for wet- 
process phosphoric acid, (3) byproduct sulfuric acid for wet-process 
phosphoric acid, and (4) "strong acid” system for wet-process phos- 
phoric acid in terms of relative process economics and environmen- 
tal/energy consequences. 


19466 (NTIS/PS—78/0599) Energy supply and demand model- 
ing (a bibliography with abstracts). Final report for 1964—May 1978. 
Hundemann, A.S. (National Technical Information Service, Spring- 
field, VA (USA)). Jun 1978. 99p. NTIS PC NO1/MF NO1. 

The use of energy models to estimate the supply and demand 
of electricity, oil, natural gas, coal, and petroleum products on 
national, regional, and state levels is discussed. The models cover 
residential, commercial, and industrial supply and demand; the 
impact of economic conditions on demand; energy use alternatives; 
and optimal allocation of regionally produced energy resources. 
Abstracts pertaining to design and development of energy models 
are included. (Contains 94 abstracts) 


19467 Stagnating primary energy consumption in the European 
Community in 1977. Gabel, R. Glueckauf; 114: No. 12, 532-533(Jun 
1978). (In German). 


UNCONVENTIONAL SOURCES AND POWER 
GENERATION 


19468 Renewable energy technology in Prince Edward Island. 
McCallum, B. Perception (Ontario); 1: No. 5, 15-17(May 1978). 

The potential for using renewable energy resources on Prince 
Edward Island (PEI) and the interest of its political leaders in 
actively pursuing this option make it unique among the other prov- 
inces, where the governments have been less responsive. Work at the 
Institute of Man and Resources, while mostly academic and research 
oriented, includes solar heating and water heating applications, bio- 
mass for wood-electric plants and co-generation, wind generation, 
and reforestation. The program emphasizes the use of wood as a fuel. 
Government participation includes financial assistance, the dissemi- 
nation of information, and public education. Most of the island's 
inhabitants must still be persuaded that it is necessary to use renew- 
able energy sources. (DCK) 


SOLAR 


REFER ALSO TO CITATION(S) 18276, 18277, 18278, 18286, 
18287, 18288, 18289, 18291, 18292, 18295, 18296, 18297, 18305, 
18352, 18372, 18419, 18420, 18421, 18422, 18425, 18433, 18434, 
18436, 18453, 18461, 18462, 18463, 19448 


19469 (HCP/U6354—01) The great adventure: a report on the 10 
regional public hearings on solar energy for the domestic policy review. 
(Franklin Inst. Research Labs., Philadelphia, PA (USA); Institute for 
Local Self Reliance, Washington, DC (USA)). Oct 1978. Contract 
EU-78-C-01-6354. 52p. Dep. NTIS, PC A04/MF AO1. 

The Institute for Local Self-Reliance (ILSR) was subcon- 
tracted by Franklin Institute to work with them in conducting the 
public hearings for the Domestic Policy Review of Solar Energy—a 
hearing in each of the ten regional areas of the U.S. In Section I, the 
ILSR report on the hearings is presented, and their major policy 
recommendations are (1) the Federal government should move 
aggressively from research to commercialization, marketing, and 
public education; (2) decentralization both in program process and in 
context should be pursued vigorously; (3) the government should 
emphasize small-scale systems, small businesses, individual inventors, 
community organizations, and small research groups in its funding 
programs; (4) solar-energy systems that are decentralist are preferred 
over the more central-oriented; (5) passive solar design was the 
major technology recommended throughout; (6) DOE must stream- 
line its grants process and reduce paperwork that proposals require; 
(7) the major item required for a successful solar industry is rapid 
passage of the solar income tax credit, either within, or separate 
from, the National Energy Act; (8) low-interest loans and investment 
capital are required by small businesses; (9) public information on 
solar energy should be more available; (10) the budget for solar 
should be increased substantially; and (11) solar programs should be 
related to job-creation programs. Then, in Section II, the Franklin 
Institute Research Laboratories report on the public hearings, in- 
cluding panel discussions is presented. 


GEOTHERMAL 
REFER ALSO TO CITATION(S) 18570, 18577, 18580, 18629 





ENERGY RESEARCH ABSTRACTS 


REFER ALSO TO CITATION(S) 18648, 18652 


19470 (DOE/ERD—0002) Urban waste energy recovery. Com- 
mercialization Phase III planning. (Department of Energy, Washing- 
ton, DC (USA)). Sep 1978. 3lp. Dep. NTIS, PC A03/MF AOI. 

The basic processes for converting urban waste to energy are: 
combustion, pyrolysis, and bioconversion. Each process requires 
waste collection and transport and the advanced processes require 
some mechanical pre-processing, referred to as front-end operations, 
to separate the municipal solid waste into a refuse derived fuel and 
other noncombustible and nonbiodegradable materials, some of 
which are recyclable. Ferrous metal is routinely recovered today, 
and the technology program will encourage the increased recovery 
of other energy-intensive materials such as aluminum and glass. 
Known residuals from the three processes are summarized. Section 
III highlights the characteristics of the technology, provides status 
information on the technical and environmental Research and De- 
velopment programs, presents a milestone chart representing a rela- 
tionship between a considered commercialization schedule and rele- 
vant environmental Research and Development, and reviews the 
environmental concerns significant to the technology. Information 
pertinent to the technology Research and Development program 
was drawn from Phase II Task Force reports. Section IV examines 
the likelihood and consequences of adverse findings, the problems 
and uncertainties stemming from current or anticipated environmen- 
tal regulation, and potential costs of environmental controls. On this 
basis, an assessment is offered of the existing or potential barriers to 
commercialization. Appendix A presents a tabulation of outstanding 
environmental concerns. In Appendix B, the relative contribution of 
environment control costs to total energy costs is presented for 
current standards and possible new standards. 


19471 Renewable energy use in Tennessee: status and barriers. 
Nashville, TN; Tennessee Environmental Council (1978). 6p. 

The potential of solar, wind, hydroelectric, and biomass 
energy development in Tennessee is briefly stated. But Tennessee's 
use of renewable energy sources is a fractional proportion of its 
potential. Governmental and non-governmental restraints are dis- 
cussed and recommendations are made for Federal, state, Tennessee 
Valley Authority, and local action. Existing programs utilizing solar 
energy and wood products and the building of methane digesters are 
cited. The outreach program of the Tennesse Energy Extension 
Service is announced. (MCW) 


ENERGY CONVERSION 


REFER ALSO TO CITATION(S) 19293 


19472 (N—78-21590) Space electric power design study. Martini, 
W.R. (Joint Center for Graduate Study, Richland, WA (USA)). Dec 
1976. 126p. (NASA-CR—152031). NTIS PC A07/MF AO1. 

The conversion of laser energy to electrical energy is dis- 
cussed. Heat engines in which the laser heats the gas inside the 
engine through a window as well as heat engines in which the gas is 
heated by a thermal energy storage reservoir which has been heated 
by laser radiation are both evaluated, as well as the necessary energy 
storage, transmission and conversion components needed for a full 
system. Preliminary system concepts are presented and a recom- 
mended development program is outlined. It appears possible that a 
free displacer Stirling engine operating directly a linear electric 
generator can convert 65% of the incident laser energy into electric- 
ity. 


MHD GENERATORS 


PERFORMANCE AND TESTING 


19473 Effect of nonideal conditions on the electrical performance 
of faraday MHD generators. Jayakumar, R.; Goyal, D.K.; Ghosh, S.; 
Rohatgi, V.K. (Bhabha at Res Cent, Bombay, India). Jnt. J. Energy 
Res.; 2: No. 3, 265-280(Jul-Sep 1978). 

The effect of nonideal conditions on the current flow in a 
MHD generator has been investigated by two-dimensional analysis 
in terms of internal resistance, Hall voltage and uniformity of current 
distribution. In particular, the effects of (a) temperature profile along 
the Faraday direction in the plasma, (b) current bunching on cathode 
surfaces due to phenomena like arc spots, and (c) electrical leakage 
between adjacent electrodes due to finite resistance of the insulator 
segments are investigated. The results show that cold boundary 
layers near metallic electrode surfaces tend to relieve current con- 
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centration. The optimum resistivity of wedge-shaped electrodes for 
obtaining uniform current distribution in the duct has been calculat- 
ed for various temperature profiles. The results indicate that the 
internal resistance of a MHD generator strongly depends on the 
location and size of current bunched spots on cathodes. The fluctu- 
ations in the spot size and its location can lead to large fluctuations in 
power output. The present calculations reveal that the electrical 
performance of a MHD generator is not adversely affected by 
current leakage along insulator segments for small insulator conduc- 
tivities. 18 <4 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 19483 


19474 Analysis of superconducting magnet systems for the 
M.H.D. energy conversion. Atanasiu, Gh.; Constantin, E.; Popa, I.; 
Radu, D.; Dordea-Ionas, D. (Polytech Inst “Traian Vula”, Timis- 
oara, Rom). Rev. Roum. Sci. Tech., Ser. Electrotech. Energ.; 23: No. 1, 
103-109(Jan-Mar 1978). 

The principles used in the design of a superconducting 
magnet for magnetohydrodynamic generators are presented. A prac- 
tical example is presented in two alternatives: saddle coil construc- 
tion and race-track Hemlholtz coil construction, when the geometry 
of the conversion channel is known. 


19475 Magnetohydrodynamic generator electrode. Marchant, 
D.D.; Killpatrick, D.H.; Herman, H.; Kuczen, K.D. (to Department 
of Energy). US Patent Application 822,971. 8 Aug 1977. 10p. 

An improved electrode for use as a current collector in the 
channel of a magnetohydrodynamic (MHD) generator utilizes an 
elongated monolithic cap of dense refractory material compliantly 
mounted to the MHD channel frame for collecting the current. The 
cap has a central longitudinal channel which contains a first layer of 
porous refractory ceramic as a ep temperature current leadout 
from the cap and a second layer of resilient wire mesh in contact 
with the first layer as a low-temperature current leadout between the 
first layer and the frame. Also described is a monolithic ceramic 
insulator compliantly mounted to the frame parallel to the electrode 
by a plurality of flexible metal strips. 


DUCT ENGINEERING AND FLUID DYNAMICS 


19476 (AD-A—052395) Thermodynamic analysis of a tin- 
steamed LMMHD system. Final technical report. (Thermo Electron 
Corp., Waltham, MA (USA)). A Jul 1977. Contract N00014-77-C- 
0525, “60p. NTIS PC A04/MF AO1 

In this report, we evaluate ‘the thermodynamic analyses and 
data of a tin-steam liquid metal magnetohydrodynamic power system 
proposed by Argonne National Laboratory, Argonne, Illinois, to the 
Office of Naval Research, Washington, D.C. The evaluations con- 
sisted of: (1) an analysis of the ideal or limiting performance of the 
proposed system; (2) a comparison of the results obtained by means 
of a computer model developed by Argonne with those obtained by 
simplified hand calculations by Thermo Electron Corporation; (3) an 
analysis of the sensitivities of the computer results to the values of 
key but uncertain input parameters; (4) an analysis of the major 
efficiency losses in the system; and (5) a comparison of the proposed 
system with one that does not use magnetohydrodynamics but does 
require effective steam heat management (reheat and feedwater 
heating). 


19477 (AD-A—054992) Physical phenomena in flowing plasmas 
and at high magnetic fields. Final report, 15 February 1976—15 
February 1978. Eustis, R.H.; Kruger, C.H.; Mitchner, M.; Hanson, 
R.K. (Stanford Univ., CA (USA). Dept. of Mechanical Engineer- 
ing). 15 Feb 1978. Contract F44620-76-C-0024. 24p. NTIS PC A02/ 
MF AOl. 

Research is described concerning the development and test- 
ing of four-pin probes for making time and space resolved electrical 
conductivity measurements in MHD plasmas. In a second area, the 
feasibility has been demonstrated of using turnable high-resolution 
laser spectroscopy for measuring concentrations of infrared active 
species in combustion gases. The third area describes measurements 
of the vibrational nonequilibrium in a supersonic expansion of CO. 


19478 (AD-A—055392) Measurements of electrical conductivity 
of mhd plasmas with four-pin probes. Report 15 February 1976—14 
February 1978. Hower, N.L. (Stanford Univ., CA (USA). High 
Temperature Gasdynamics Lab.). 15 Feb 1978. Contract F44620-76- 
C-0024. 131p. (HIGL—108). NTIS PC A07/MF AOI. 

This work describes the development of a four-pin probe and 
associated electronic instrumentation for making time and space 
resolved measurements of electrical conductivity in MHD plasma 
flows. Measurements were made in 2000 K atmospheric-pressure 
potassium-seeded (0.1% by weight) argon flowing at velocities be- 
tween 10 and 100 meters/sec. The results show a dependence of 
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indicated conductivity on flow speed and probe orientation, so that 
calibration is necessary for high accuracy absolute conductivity 
determinations. The probe is well suited for time and space resolved 
relative conductivity fluctuation measurements, and for continuous 
display of time-averaged indicated conductivity. 


19479 (CONF-770402—7) MHD composition and properties of 
working fluids in open cycle magnetohydrodynamic generators. (De- 
partment of Energy, Washington, DC (USA). Div. of 
Magnetohydrodynamics). 1977. 189p. Dep. NTIS, PC A09/MF 
AOl. 


From The US-USSR Steering Committee for cooperation in 
MHD; Washington, DC, USA (13 Apr 1977). 

This report contains reference information about properties of 
plasmas formed by the combustion of different types of organic fuels 
such as natural gases, heavy oil and coal. Special attention is given to 
electric conductivity and temperature measurements of the plasma. 
The report can be used for designing commercial scale MHD 
electric power plants. It may also be helpful to scientists and 
engineers. 105 references. 


19480 One-dimensional flow of a real gas in a diverging channel 
with generalized Ohm's law. Mittal, M.L.; Bhat, A.N. (Indian Inst of 
Technol, Bombay). Jnt. J. Energy Res.; 2: No. 3, 247-263(Jul-Sep 
1978). 

The present analysis gives effects of the thermoelectric cur- 
rents on the quasi-one-dimensional flow of a real gas in a diverging 
channel. Numerical solutions are obtained for generator and accel- 
erator modes with subsonic and supersonic flows. The variation of 
current and power density are presented for the special cases of (i) a 
linearly diverging channel and (ii) a constant velocity channel. It is 
observed that the rate of change of the transverse current and the 
power is slower owing to the influence of thermoelectric currents. 


19481 Temperature sheaths on probes or electrodes in MHD 
plasmas. Messerle, H.K.; Manglick, A. (Univ of Sydney, Sch of 
Electr Eng, Aust). J. Phys., D (London); 11: No. 7, 1073-1084(11 May 
1978). 

A simple model for the closely interdependent temperature 
and electrostatic sheaths is set up. Experimental results confirm 
conclusions derived from the model in particular the small depth 
(<0.1 mm) involved. For currents of practical orders of magnitude 
this sheath has to break down electrically and the electric field in the 
sheath near the electrode appears to be the major contributing cause 
for such a layer collapse. Breakdown follows trends established by 
earlier studies on spark breakdown in parallel plate capacitors and 
characterized by Paschen curves. Experimental sparking voltages 
are lower than those predicted for un-ionized media primarily be- 
cause of electrode surface deterioration. 


19482 Coaxial magnetohydrodynamic generator. Homentcovs- 
chi, D.; Galan, N. (Inst Polytech de Bucarest, Rom). Rev. Roum. Sci. 
Tech., Ser. Electrotech. Energ.; 23: No. 1, 93-101(Jan-Mar 1978). (In 
French). 

The magnetic field distribution in the channel formed by two 
coaxial electrodes is investigated under the assumption of a constant 
fluid velocity. The induced electromotor force is calculated as well 
as the voltage difference between the electrode-adjoining surfaces. 


19483 Energy characteristics of a MHD generators cycle during 
internal cooling of a channel. Shchegolev, G.M. Teplofiz. Teplotekh.; 
No. 33, 37-40(1977). (In Russian). 

An examination is made of MHD generators with jet blowing 
through the walls of the cooling gas channel. The energy advantages 
of such cooling over external cooling are demonstrated on the basis 
of a qualitative thermodynamic analysis. Research results are pre- 
sented for losses of plasma conductivity in these cooling systems. 


THERMOELECTRIC GENERATORS 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 18223 


19484 Direct energy conversion device. Stachurski, J.Z.O. US 
Patent 4,125,122. 14 Nov 1978. Filed date 11 Aug 1975. 12p. 

A method and apparatus are described for directly converting 
heat to electricity within an array of thermoelements and heat pipes. 
The thermoelectric generator contains two conduits for two fluid 
streams, and a plurality of thermal bridges connecting points in both 
fluid streams, placing them in an overall counterflow heat exchange 
relationship. Each thermal bridge comprises at least one heat ex- 
change surface with the first fluid stream, at least one heat exchange 
surface with the second fluid stream and at least one heat pipe, 
delivering heat to and/or from the thermoelectric element. The 
rapid heat delivery capability of the heat pipes, in combination with 
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the counterflow heat exchange relationship between the two fluid 
streams within the generator, are responsible for the simultaneous 
considerable improvement of efficiency and power density of the 
generator. 


THERMIONIC CONVERTERS 
REFER ALSO TO CITATION(S) 19489 


MATERIALS, COMPONENTS, AND AUXILIARIES 


19485 Distributed electrical leads for thermionic converter. Fitz- 
patrick, G.O.; Britt, E.J. (to Department of Energy). US Patent 
Application 825,518. 17 Aug 1977. 6p. 

In a thermionic converter, means are provided for coupling 
an electrical lead to at least one of the electrodes thereof. The means 
include a bus bar and a plurality of distributed leads coupled to the 
bus bar each of which penetrates through one electrode and are then 

coupled to the other electrode of the converter in spaced apart 
relation. 


FUEL CELLS 
REFER ALSO TO CITATION(S) 19375, 19918 


19486 (NTIS/PS—78/0632) Fuel cells. Volume 2. 1974-1976 
(citations from the NTIS data base). Report for 1974-1976. Cavag- 
naro, D.M. (National Technical Information Service, Springfield, 
VA (USA)). Jul 1978. 205p. NTIS PC NO1/MF NO1. 

This bibliography discusses fuel cell applications, compo- 
nents, fabrication, design, catalysts, and chemistry. Some of the types 
that are included are hydrogen-oxygen cells, hydrocarbon-air cells, 
and biochemical cells. (This updated bibliography contains 200 ab- 
stracts, none of which are new entries to the previous edition.) 


19487 (NTIS/PS—78/0633) Fuel cells. Volume 3. 1977-June, 
1978 (citations from the NTIS data base). Report for 1977-June 1978. 
Cavagnaro, D.M. (National Technical Information Service, Spring- 
field, VA (USA)). Jun 1978. 143p. NTIS PC NO1/MF Nol. 

Fuel cell applications, components, fabrication, design, cata- 
lysts, and chemistry are covered. The bibliography includes different 
types of fuel cells, such as hydrogen-oxygen cells, hydrocarbon-air 
cells, and biochemical cells. (This updated bibliography contains 138 
abstracts, 103 of which are new entries to the previous edition.) 


19488 (NTIS/PS—78/0651) Hydrocarbon fuel cells (citations 
from the American Petroleum Institute data base). Report for 1967- 
April 1978. Cavagnaro, D.M. (National Technical Information Serv- 
ice, Springfield, VA (USA)). Jul 1978. 137p. NTIS PC NO1/MF 
NOl. 


This bibliography presents worldwide research on hydrocar- 
bon fuel cells. The citations cover their application, design, perform- 
ance, fabrication, catalysts, and electrochemistry. (Contains 126 ab- 
stracts) 


19489 (PB—282654) Study of flywheel energy storage. Volume 3. 
System mechanization. Final technical report. Lawson, L.J.; Smith, 
A.K.; Davis, G.D. (AiResearch Mfg. Co., Torrance, CA (USA)). 1 
Sep 1977. Contract DOT-UT-60097T. 157p. NTIS PC A08/MF 
AOl. 

In 1976, the Urban Mass Transportation Administration estab- 
lished the present program--Study of Flywheel Energy Storage--to 
determine the practicality and viability of flywheel propulsion sys- 
tems for urban mass transit vehicles. The study began with a review 
of the U.S. transit properties requirements, which showed that the 
most suitable vehicle for deployment of flywheel propulsion is the 
full-size transit bus. Several propulsion concepts were hypothesized 
and subjected to comparative analysis with present diesel buses, 
trolley coaches, and battery buses in regard to performance and life- 
cycle economics. This screening resulted in the establishment of the 
following basic concepts that can provide various types of high 
quality transit service: Pure flywheel propelled bus; flywheel/diesel 
engine hybrid bus; flywheel-augmented trolley coach; and flywheel/ 
battery hybrid bus. The design studies that were conducted for the 
four propulsion configurations then showed a high degree of com- 
monality of components among the four concepts. Final life-cycle 
cost analyses showed all four concepts to be in a competitive range 
with present transit vehicles. Plans were then made for a Phase Il 
development program that will result in the design, fabrication, and 
testing of all four propulsion configurations in full-size buses within 
36 months. Volume 3 of this Phase I study describes the results of 
the system mechanization for the four Nywheel propulsion configu- 
rations that scored highest in the screening: Pure flywheel drive: 
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flywheel/battery hybrid drive; flywheel/diesel engine hybrid drive; 
and flywheel-augmented trolley coach drive. 


19490 ERDA fuel cell p . Lawrence, L.R. Jr. (Energy 
Research and Development Administration, Washington, DC). pp 
593-606 of Proceedings of the symposium on electrode materials and 
rocesses for energy conversion and storage. McIntyre, J.D.E.; 
Raatcue, S.; Will, F.G. (eds.). Princeton, NJ; Electrochemical 
Society, Inc. (1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

Clean, quiet, highly efficient power generation from a variety 
of fuels, at a lower cost, is the major objective of ERDA’s fuel cell 
program. At a time of uncertainty in our nation’s energy future, the 
siting flexibility, modularity, and multi-fuel capability of fuel cell 
systems can provide increased national security, when cost and 
durability goals are met. Although relatively new, the ERDA fuel 
cell program is well underway, and results are already coming out of 
each of the six programmatic areas. First generation systems are 
expected to be commercialized in the next three to four years, with 
second generation following in the late 1980's. Results to date point 
to a bright future for fuel cells, and major future benefits for the 
taxpayers who are making the present investment. 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 19502 


19491 (AD-A—056491) High energy metal hydride fuel cell 
power source. Taschek, W.G.; Bailey, C.E. Jr. (Army Mobility 
Equipment Research and Development Center, Fort Belvoir, VA 
(USA)). Jun 1978. 14p. NTIS PC A02/MF AO1. 

A fuel cell is a device which produces electricity cleanly, 
silently and efficiently. Like the familiar dry cells and lead acid 
batteries, fuel cells work by virtue of electrochemical reactions in 
which the energy of a fuel and an oxidant are directly transformed 
into direct current electricity. Unlike batteries, however, fuel cells 
do not consume the chemicals that are part of or stored within their 
structure. The reactant chemicals used by fuel cells are supplied 
from an external source. This feature, in principle, allows the fuel 
cell to operate as long as fuel and oxidant are supplied and reaction 
products removed. 


19492 (AD-A—056591) Reversible metal hydride-air fuel cell. 
Final report February 1977-February 1978. George, M.; Scozzafava, 
J. (Energy Research Corp., Bethel, CT (USA)). Jun 1978. Contract 
DAABO07-77-C-2644. 36p. NTIS PC A03/MF AOI. 

A 60 watt portable power fuel cell system has been built 
operating on ambient air and hydrogen as supplied by the deactiva- 
tion of lanthanum nickel hydride. The use of the endothermic 
hydride deactivation process in conjunction with the fuel cell con- 
siderably reduced steady state system operating temperatures. The 
hydride reaction was initially sustained through use of heating coil, 
but thereafter could be maintained at 20 C by transferring waste heat 
from the fuel cell. 


19493 (AD-A—057145) 1.5 kw methanol fuel cell powerplant. 
Final technical report. Abens, S.G.; Lambrech, M.; Marchetti, P.; 
Michalko, I.; Patel, D. (Energy Research Corp., Bethel, CT (USA)). 
= 1978. Contract DAAGS53-76-C-0118. 151p. NTIS PC A08/MF 
AOl. 


A 1.5kW infirect methanol fuel cell powerplant was con- 
structed and tested. A methanol steam reformer was used in con- 
junction with a phosphoric acid fuel cell stack. Output voltage was 
adjustable between 26 and 34 volts, and automatic unattended oper- 
ation was provided by a controller. Fuel consumption was 2.1 Ib 
MeOH/kWhr at rated power and 1.1 Ibs MeOH/hr during standby. 
The powerplant was delivered to USA MERADCOM. A water 
recovery study for the powerplant was conducted. 


19494 (SLAC-PUB—2203) Hydrogen—electric power drives. 
Hall, F.F. (Stanford Linear Accelerator Center, CA (USA)). Oct 
1978. Contract EY-76-C-03-0515. 10p. (CONF-781214—2). Dep. 
NTIS, PC A02/MF AOl1. 

From |. Brazilian energy congress; Rio De Janeiro, Brazil (12 
Dec 1978). 

Hydrogen—electric power drives would consist of most or all 
of these: chilled hydrogen gas tank, liquid oxygen tank, a bank of 
fuel cells, dc/ac inverter, ac drive motors, solid state ac speed 
control, dc sputter-ion vacuum pumps, steam turbine generator set 
and steam condenser. Each component is described. Optional uses of 
low pressure extraction steam and warm condensate are listed. 
Power drive applications are listed. Impact on public utilities, fuel 
suppliers, and users is discussed. 


19495 Anhydrous H2/Cl regenerative fuel cell. Maricle, D.L. 
(to United Technologies Corp.). US Patent 4,129,683. 12 Dec 1978. 
Filed date 23 Dec 1977. 4p. 
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A regenerative fuel cell is described in which the reactive 
gases are hydrogen and chlorine and the electrolyte is a conductive 
anhydrous solvent in which the chlorine gas and the hydrogen 
chloride gas are soluble, this electrolyte readily releasing the gaseous 
hydrogen chloride for storage during discharge of the cell. 


19496 Hydrogen/chlorine regenerative fuel cell. Maricle, D.L. 
(to United Technologies Corp.). US Patent 4,128,701. 5 Dec 1978. 
Filed date 23 Dec 1977. 4p. 

A regenerative fuel cell is described in which the reactive 
gases are hydrogen and chlorine and the electrolyte is an aqueous 
solution of a conductive salt or acid in which hydrogen chloride gas 
is soluble. 


19497 Solar powered biological fuel cell. Beck, T.A. US Patent 
4,117,202. 26 Sep 1978. Filed date 14 Jun 1977. 10p. 

A solar powered biological fuel cell is provided which is 
capable of generating a direct electric current in response to incident 
solar energy. The cell includes a suspension of mesophyll cells 
isolated from Digitaria sanguinalis (crab grass), malic enzyme, a 
nicotinamide adenine dinucleotide, a xanthine oxidase enzyme, a 
potential mediator such as benzyl viologen or methylene blue, and a 
catalyst such as pyruvate in an aqueous solution; and an appropriate 
electrode assembly. 


19498 Combination cell. Clifford, J.E. (to Battelle Memorial 
Inst.). US Patent 4,048,383. 13 Sep 1977. Filed date 9 Feb 1976. 38p. 

A combination water electrolyzer and fuel cell is described 
for selectively storing and supplying energy while in a substantially 
fixed position, typically comprising a pan held in a substantially 
horizontal position, an aqueous alkaline electrolyte (e.g., NaOH) 
held within the pan at elevated temperature, means communicating 
with a supply of hydrogen and forming a container for the hydrogen 
within the pan, a thin nonporous corrosion resistant hydrogen diffu- 
sion negative electrode (e.g., PdAg) having a porous support posi- 
tioned within the pan and having one surface on contact with the 
electrolyte and an opposite surface communicating with the hydro- 
gen, means communicating with a supply of oxygen and furnishing 
the oxygen to a region contiguous with the exposed surface of the 
electrolyte, a thin porous corrosion resistant positive electrode (e.g., 
Pt or alloy thereof) in contact with the electrolyte, and means for 
connecting the electrodes selectively either to a source of direct 
current for charging the cell or to an electric load circuit for using 
the energy stored in the cell when charged. Typically included are 
an insulating member fitting onto the upper portion of the cell and 
shaped to hold another such cell; at least one additional such cell, 
each held by the insulating member of the cell beneath it; means for 
storing in a first confined region the supply of hydrogen, including 
that produced duringcharging; and means for storing in a second 
confined region the supply of oxygen, including that produced 
during charging, with the partial pressure of the oxygen at least 
about 5 psia. 


19499 State-of-the-art of hydrogen—air phosphoric acid electro- 
lyte fuel cells. Kunz, H.R. (United Technologies Corp., South Wind- 
sor, CT). pp 607-620 of Proceedings of the symposium on electrode 
materials and processes for energy conversion and storage. MclIn- 
tyre, J.D.E.; Srinivasan, S.; Will, F.G. (eds.). Princeton, NJ; Electro- 
chemical Society, Inc. (1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

Significant milestones have been achieved in the development 
of the hydrogen—air phosphoric acid electrolyte fuel cell. In this 
development process, considerable electrochemical research has 
been conducted on the processes occurring in the fuel cell elec- 
trodes. The catalytic activity of platinum for oxygen reduction has 
been studied and the effect of various factors on the activity defined. 
Endurance investigations have clarified the mechanisms of perform- 
ance loss with time. Results of these studies are presented and 
potentially fruitful areas of electrochemical research defined. 


19500 Analysis of electrolyte shunt currents in fuel cell power- 
plants. Katz, M. (United Technologies Corp., South Windsor, CT). 
pp 621-633 of Proceedings of the symposium on electrode materials 
and processes for energy conversion and storage. McIntyre, J.D.E.; 
Srinivasan, S.; Will, F.G. (eds.). Princeton, NJ; Electrochemical 
Society, Inc. (1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

A general mathematical model is presented for calculating the 
shunt currents and effective operating potentials of the materials in 
multicell stacks which have electrolyte interconnections between the 
individual fuel cells. The analysis takes into account the electro- 
chemical polarizations that occur at the positive and negative ends of 
each shunt path. Numerical results are presented for an acid electro- 
lyte fuel cell stack design. 





APRIL 30, 1979 


PERFORMANCE AND TESTING 
REFER ALSO TO CITATION(S) 19493 


19501 Fuel cell battery in continuous operation. Elektriker; 16: 
No. 12, 332(Dec 1977). (In German). 

A report is given on a continuously operating and disturb- 
ance-free fuel cell which has been in operation for 10 years. 1967/68 
the cell was put into use for 1 year’s testing as current supply of a 
television transducer and has been working since then in the Siemens 
Research Centre AG in Erlangen. 


19502 Thin film high temperature solid electrolyte fuel cells. 
Isenberg, A.O. (Westinghouse Electric Corp., Pittsburgh, PA). pp 
682-691 of Proceedings of the symposium on electrode materials and 
processes for energy conversion and storage. McIntyre, J.D.E.; 
Srinivasan, S.; Will, F.G. (eds.). Princeton, NJ; Electrochemical 
Society, Inc. (1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

High temperature solid electrolyte fuel cells which are fabri- 
cated without the use of noble metals, can operate at a current 
density of over 500 mA/cm? when electrically interconnected in 
stacks. The complex structure of interconnected fuel cells demands 
matching materials properties of five stack components with respect 
to thermal expansion, non-reactivity and thermodynamic stability. 
Performance of interconnected cells and state-of-the-art preparation 
techniques are reviewed. The life of cell stacks is limited mainly due 
to mechanical failure of the cell interconnection. New interconnec- 
tion materials and better film deposition processes are needed in 
order to increase stack life. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 19316, 19510, 19511, 19929 


19503 (AD-A—056278) The preparation of some novel electro- 
lytes: synthesis of partially fluorinated alkane sulfonic acids as poten- 
tial fuel cell electrolytes. Interim technical report. Bunyagidj, C.; 
Aldridge, M.H. (American Univ., Washington, DC). Mar 1978. 
Contract DAAK70-77-C-0047. 29p. NTIS PC A03/MF AOl1. 

The objective of this research was to prepare some strong 
acids for evaluation by Fort Belvoir as potential fuel cell electro- 
lytes. The only acid other than phosphoric, H*PO‘, currently under 
investigation by Fort Belvoir as a fuel cell electrolyte is TFMSA, 
CF*SO*H.H?O, trifluoromethanesulfonic acid monohydrate aque- 
ous solutions and sodium salt mixtures. TFMSA has been found to 
be superior to H*PO* from the standpoint of electrode kinetics, but 
certain undesirable characteristics (volatility; wetting of Teflon) led 
to this search for a better fuel cell electrolyte. The following acids 
were prepared: Methanedisulfonic acid; Ethanesulfonic acid; 
Ethane-1,2-disulfonic acid; Propane-1,3-disulfonic acid; Propane- 
1,2,3-trisulfonic acid; Chlorotrifluoroethanesulfonic acid; and 1,2,2- 
trifluoroethane-1,1,2-trisulfonic acid. Yields were low because of 
purification difficulties and future work will be concerned with 
scaling up the preparations. 


19504 Carbon foam fuel cell components. Maricle, D.L.; Nagle, 
D.C. (to United Technologies Corp.). US Patent 4,125,676. 14 Nov 
1978. Filed date 15 Aug 1977. 10p. 

In an electrochemical cell, such as a fuel cell, the gas distribu- 
tion layer, which is the layer of material disposed directly behind 
and contiguous with the catalyst layer, is made from gas porous 
open cell carbon foam. Vitreous carbon foam is preferred. Vitreous 
carbon foam is extremely corrosion resistant to many of the very 
reactive chemicals which might be used as an electrolyte in a fuel 
cell, such as phosphoric acid. It also has low electrical resistivity, 
good thermal conductivity, and can be made very thin and inexpen- 
sively. Preferably the cell catalyst layer is applied directly to one 
surface of the foam layer. 


19505 Cell utilizing atmospheric oxygen as depolarizer. Tubur- 
aya, Y. (to Hitachi Maxell, Ltd.). US Patent 4,054,725. 18 Oct 1977. 
Priority date 10 Mar 1969, Japan. 4p. 

A cell is described using atmospheric oxygen as the depolariz- 
er which is provided with a means for capture of carbon dioxide in 
the passage from the air inlet to the catalytic electrode whereby the 
air excluded carbon dioxide therefrom is supplied to the catalytic 
electrode. The cell shows good discharging property for a long 
duration. 


19506 Recent advances in electrocatalysis and their implications 
for fuel cells. Vielstich, W. (Univ. of Bonn, Germany). pp 505-518 of 
Proceedings of the symposium on electrode materials and processes 
for energy conversion and storage. McIntyre, J.D.E.; Srinivasan, S.; 
Will, F.G. (eds.). Princeton, NJ; Electrochemical Society, Inc. 
(1977). 
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From os of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

In the anodic oxidation of several organic fuels, the doping of 
Pt base catalysts with Pb, Bi, Pd, Ru showed interesting effects in 
activity and selectivity. The reactions of CHO-compounds are often 
initiated at the C-H-bond of a-C-atom. Life-times for the Hz and O2 
electrocatalysts in the alkaline fuel cell have been strongly improved 
by Ti and Ni, Ti, Bi, Hg additives to Raney Ni and silver respective- 
ly. The only pronounced effect of noble metal catalysis in acid 
electrolytes for O2 reduction has been demonstrated with phthalo- 
cyanines; besides the nature of the central atom, the degree of 
polymerization has a determining influence. 


19507 Fuel cell electrocatalysis: where have we failed. Fickett, 
A.P. (Electric Power Research Inst., Palo Alto, CA). pp 546-558 of 
Proceedings of the symposium on electrode materials and processes 
for energy conversion and storage. McIntyre. J.D.E.; Srinivasan, S.; 
Will, F.G. (eds.). Princeton, NJ; Electrochemical Society, Inc. 
(1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

During the past two decades, millions of research dollars 
have been expended on fuel cell electrocatalysis. Over the same time 
period, the fuel cell has developed from the laboratory curiosity of 
the 1950s to a candidate electric utility power plant for the 1980s. 
There is, however, little relationship between past electrocatalyst 
research and the improvements that have led to the maturing of the 
fuel cell technology. In fact, electrocatalyst research has failed to 
significantly impact terrestrial fuel cell development. This 
reviews this failure and defines specific opportunities for future 
electrocatalysis efforts to improve fuel cell technology. 


19508 Growth of refractory oxide layers by electrochemical 
vapor deposition (EVD) at elevated temperatures. Isenberg, A.O. 
(Westinghouse Electric Corp., Pittsburgh, PA). pp 572-583 of Pro- 
ceedings of the symposium on electrode materials and processes for 
energy conversion and storage. McIntyre, J.D.E.; Srinivasan, S.; 
Will, F.G. (eds.). Princeton, NJ; Electrochemical Society, Inc. 
(1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

The necessity of fabricating gas-tight refractory oxide layers 
for high temperature, solid electrolyte fuel cells led to the develop- 
ment of a vapor deposition process in which the solid reaction 
product separates the reacting gaseous species and film growth takes 
place under the condition that the reaction product exhibits some 
electronic as well as ionic conductivity. The process resembles the 
operation of an internally shorted galvanic concentration cell, where 
the activity gradient of vapor species across the oxide layer is the 
driving force for film growth. Basic and practical aspects of growing 
dense layers of stabilized zirconia, ceria, alumina and mixed refrac- 
tory oxides are discussed. 


19509 Preparation and ionic conductivity of H;O* beta alumina. 
Farrington, G.C.; Duffy, J.L.; Breiter, M.W.; Roth, W.L. (General 
Electric Co., Schenectady, NY). pp 692-700 of Proceedings of the 
symposium on electrode materials and processes for energy conver- 
sion and storage. McIntyre, J.D.E.; Srinivasan, S.; Will, F.G. (eds.). 
Princeton, NJ; Electrochemical Society, Inc. (1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

The preparation, stability, and conductivity of HsO* beta 
alumina, a potential solid H*-conducting electrolyte for fuel cell 
application, are discussed. Ion exchange of Na* beta alumina in 
concentrated H2SQ, at 295°C is the most satisfactory method of 
preparation of H;O* beta alumina. The structure of HsO* beta 
alumina is stable from 20° to 700°C, above which it irreversibly 
decomposes. Between 200 and 300°C, H3O* beta alumina undergoes 
a partial and reversible dehydration, forming H* —H3O* beta alumi- 
na. The ionic conductivity of HsO* beta alumina is 7 x 10~™ (ohm 
cm)~' at 20°C. From 20 to 200°C, it increases in an Arrhenius 
relationship with an activation energy of 18 kcal/mole. Partial 
dehydration between 200 and 300°C results in a decrease of conduc- 
tivity which has not yet been fully characterized. 


APPLICATIONS 
REFER ALSO TO CITATION(S) 19376, 19494 


ELECTROCHEMISTRY, MASS TRANSFER, AND 
THERMODYNAMICS 


REFER ALSO TO CITATION(S) 19929 
19510 Mechanism of the electrocatalytic oxygen reduction with 


particular regard to metal chelates. Behret, H.; Binder, H.; Clauberg, 
W.; Sandstede, G. (Battelle-Institut, Frankfurt, Germany). pp 519- 
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536 of Proceedings of the symposium on electrode materials and 
rocesses for energy conversion and storage. McIntyre, J.D.E.; 
rinivasan, S.; Will, F.G. (eds.). Princeton, NJ; Electrochemical 

Society, Inc. (1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

The electrocatalytic behavior of platinum, gold, silver, and 
carbon for oxygen reduction is compared with the behavior of these 
electrodes after coating with a metal chelate. The uncoated elec- 
trodes show distinct individual characteristics, which are suppressed 
by coating with a metal chelate, e.g., Co-dibenzotetraa | A 
reaction scheme for oxygen reduction is discussed and values of the 
rate constants of the individual reaction steps are given. In addition, 
a mechanism is proposed to describe the observed change in the rate- 
determining step of the reaction in going over from acid to alkaline 
solutions. 44 references. 


19511 O, reduction kinetics in concentrated acids. McHardy, J. 
(EIC Corp., Newton, MA). pp 537-545 of Proceedings of the sympo- 
sium on electrode materials and processes for energy conversion and 
storage. McIntyre, J.D.E.; Srinivasan, S.; Will, F.G. (eds.). Prince- 
ton, NJ; Electrochemical Society, Inc. (1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

The exchange current density for O2 reduction in 85% HsPO, 
is three orders of magnitude smaller than in 1M HCIQ,. To explore 
the reasons for this difference, O2 reduction kinetics in HsPQ,, 
H2SO,, and HClO, have been compared as a function of acid 
concentration. Tests were performed on Pt-black at 90°C in a 
pressurized system. The rate of O2 reduction was found to increase 
uniformly with H2O activity in each of the three acids. The apparent 
reaction order for HzO was | in HsPQ,, 2 in H2SO,, and ~ 9 in 
HCI1O,. This trend may be related to the effects of adsorbed anions 
on the orientation of H2O dipoles in the electric double layer. In 
HPO, at fuel cell temperatures, the kinetic effect of HzO activity is 
just offset by its thermodynamic effect on the reversible potential. As 
a result, no advantage is to be expected from lowering the present 
HsPO, concentrations in fuel cells. 


19512 Partial processes and transport parameters in molten car- 
bonate fuel cell operation. Selman, J.R.; Maru, H.C.; Sampath, V.; 
Marianowski, L.G. (Inst. of Gas Technology, Chicago, IL). pp 656- 
681 of Proceedings of the symposium on electrode materials and 
processes for energy conversion and storage. McIntyre, J.D.E.; 
Srinivasan, S.; Will, F.G. (eds.). Princeton, NJ; Electrochemical 
Society, Inc. (1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

The partial processes (electrode kinetics, ionic and dissolved- 
gas transport, heat effects, current and potential distribution) in- 
volved in the operation of the molten-carbonate fuel cell are re- 
viewed. Transport property data available in the literature are criti- 
cally evaluated from the point of view of optimal electrolyte compo- 
sition. Porous-electrode models are used to assess the relative impor- 
tance of electrode-kinetic and mass-transfer rate limitations. Essential 
data which remain to be evaluated are pointed out. 





ENERGY CONSERVATION, 
CONSUMPTION, AND UTILIZATION 


REFER ALSO TO CITATION(S) 18279, 19422, 19430, 19467 


19513 (BMFT-FB-T—77-92) Statement and comparison between 
different studies on energy-requirement. Hammer, H.; Schmidt-Burr, 
P.; Simoneit, H.W.; Deischl, E. (Deutscher Naturschutzring e.V., 
Bonn-Oberkassel (Germany, F.R.); Wirtschaft und Infrastruktur 
G.m.b.H. und Co. Planungs-KG, Muenchen (Germany, F.R.); 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many, F.R.)). Dec 1977. 158p. (In German). Dep. NTIS (US Sales 
Only), PC A08/MF AOl1. 

Within the energy research program for 1974 to 1977 the 
German Government ordered two studies of new energy systems 
including an energy requirement investigation. Both studies, ordered 
at the same time and on the same subject, have a different approach 
and aim for different results. This research gives a comparison 
between both energy requirement investigations as well as a state- 
ment on the results. The analysis and the critics] opinion on the 
demand of long distance heat supply are discussed. Finally, the study 
shows possibilities for energy conservation by an efficient utilization 
of energy and new sources of energy. 


ERA VOL. 4, NO. 8 


BUILDINGS 


REFER ALSO TO CITATION(S) 18376, 19290, 19352, 19353, 
19420, 19429, 19452 


19514 (AD-A—056226) The building loads analysis and system 
thermodynamics program (BLAST). release number 1. Software. 
Hittle, D.C.; Lawrie, L. (Army Construction Engineering Research 
Lab., Champaign, IL (USA)). Jun 1978. Magnetic tapep. NTIS. 
The Building Loads Analysis and System Thermodynamics 
(BLAST) program is a sophisticated set of subprograms for predict- 
ing energy consumption in buildings. The four major subprograms 
are: (1) the input processor, which parses the high-level input 
language and sets up the building/systems/plant descriptions; (2) the 
building loads subprogram, which computes the hourly space load in 
a building or zone based on the user's description of the building/ 
zone and hourly weather data; (3) the air distribution system simula- 
tion subprogram, which calculates the coil energy demands, fan 
power, etc., based on the user’s description of the air handling 
system and the hourly space load data calculated by the previous 
subprogram; and (4) the central energy | pe simulation subprogram, 
which calculates energy consumption of a central/solar/total energy 
lant based on the user's description of the plant and the hourly coil 
loads calculated by the previous subprogram, and performs a life- 
cycle cost analysis of the plant. In addition to conventional boiler- 
chiller equipment, the central energy plant subprogram includes 
solar heating and cooling systems, total energy systems, and com- 
mercial utility systems. The program is written in Control Data 
Corporation (CDC) FORTRAN Extended, Version 4, and can be 
used on CDC 6000/7000 series computers without major modifica- 
tions. Software Description: The program is written in the FOR- 
TRAN programming language for implementation on a Control 
Data Corporation computer using the Scope 3.4 operating system. 
62K bytes of core storage are required to operate the model 6400. 


19515 (AED-CONF—78-155-008) Economical heat generation 
with the aid of diesel or gas engine heat pumps: MAN motor-assisted 
heating. Struck, W. (Maschinenfabrik Augsburg-Nuernberg 
(M.A.N.) A.G., Augsberg (Germany, F.R.)). 1978. 10p. (In 
German). (CONF-7804102—8). Dep. NTIS (US Sales Only), PC 
A02/MF AOl. 

From Systems exhibition energy within the context of the 
Hannover fair; Hannover, F.R. Germany (19 Apr 1978). 

Internal combustion engine-driven heat pump systems are 
described. These systems are installed in the operational section of 
MAN in Munich and have been in operation since the beginning of 
1978. The design criteria for power heaters is illustrated by the 
example of an existing system. Power heating systems working with 
heat pumps driven by two diesel engines and the components of 
power heating as well as the compact construction of power heating 
units are discussed. 


19516 (ANL/CES/TE—78-2) Central cooling: compressive 
chillers. Christian, J.E. (Oak Ridge National Lab., TN (USA)). Mar 
1978. Contract W-31-109-ENG-38. 86p. Dep. NTIS, PC A0S5/MF 
AOl. 

Representative cost and performance data are provided in a 
concise, useable form for three types of compressive liquid packaged 
chillers: reciprocating, centrifugal, and screw. The data are repre- 
sented in graphical form as well as in empirical equations. Recipro- 
cating chillers are available from 2.5 to 240 tons with full-load COPs 
ranging from 2.85 to 3.87. Centrifugal chillers are available from 80 
to 2,000 tons with full load COPs ranging from 4.1 to 4.9. Field- 
assemblied centrifugal chillers have been installed with capacities up 
to 10,000 tons. Screw-type chillers are available from 100 to 750 tons 
with full load COPs ranging from 3.3 to 4.5. 


19517 (HCP/M2275—01) Prefeasibility analysis and study of 
the seasonal storage systems for the Pennsylvania Avenue Redevelop- 
ment Project. (Dubin-Bloome Associates, New York (USA)). Aug 
1978. Contract EC-77-X-01-2275. 136p. NTIS, MF AOl. 

Portions of document are illegible. 

An Annual Cycle Energy Storage (ACES) concept as applied 
on a community scale to Market Square Complex on Pennsylvania 
Avenue, Washington, D.C. is discussed. Four alternatives of season- 
al energy storage are examined. Each alternative was examined on 
the energy saving aspect and its operational and economic feasibility. 
Of the alternatives considered the most efficient system from the 
point of view of energy and economic feasibility was found to be 
system No. 3 dealing with heat pump generated ice for seasonal 
storage and it was thus selected and recommended for further study. 
The system utilizes the heat pump for heating the buildings in winter 
and for meeting the domestic hot water requirements. The heat 
pump obtains its heat by extracting the heat of fusion of water and 
thereby converting it to ice. The method suggested is to use the ice 
maker evaporator with water sprayed over the evaporator coil and 
being converted to ice. The ice would be used to cool the buildings 
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during the summer by circulating chilled water through the ice bin. 
This system is expected to supply about 70% of the summer cooling 
requirements and provide a 100% cut in electric peak demand. The 
heat pumpsystem using the slab as storage of the heat rejected for 
reusing in winter time was found inefficient from the energy point of 
view. Only about 4% of the heat required during winter could be 
stored in the slab. The solar energy annual storage was found 
efficient energywise but prohibitive from the economical point of 
view. The winter cold air potential to make ice for storage was 
found efficient from the energy point of view but prohibitive from 
the economical point of view and because of unpredictability of 
system performance. It is therefore, recommended that the heat 
pump system with ice storage be taken up for a further feasibility 
study. 


19518 (LBL—7871) Phase II report on energy efficient electron- 
ic ballasts for a two-40 watt fluorescent lamp system. (Iota Engineer- 
ing, Inc., Tucson, AZ (USA)). Jul 1978. Contract W-7405-ENG-48. 
104p. (EEB-L—78-03). Dep. NTIS, PC A06/MF AOl1. 

The Department of Energy (DOE) has established a project 
aimed at accelerating the commercialization of electronic ballasts. 
During the Phase I portion of the project a small quantity of ballasts 
and other hardware were delivered for independent testing. Results 
verified the claims for energy savings and other unique and advanta- 
geous features of the electronic ballast. Phase II, a large scale field 
demonstration, is reported. The demonstration is being conducted by 
LBi and the Pacific Gas and Electric Company in the PG and E 
headquarters building in downtown San Fracisco. The test demon- 
stration hardware is being procured. Included are two models of 
energy saving ballasts; two dimmer systems that show the potential 
for additional power savings; and, two models of Automatic Emer- 
gency Light Systems. Installation of ballasts and the beginning of 
actual test operations were originally scheduled for February 1978. 
However, slippages in hardware deliveries have caused a three- 
month delay. Testing at PG and E is now scheduled to begin in June 
1978. Even though broad scale results from the Phase II demonstra- 
tion at PG and E are not yet available, performance and versatility 
advantages of the electronic ballast have been demonstrated. They 
offer a clear incentive to the industry for development and produc- 
tion of reliable hardware that will be competitively saleable on a 
long term cost-of-lighting basis. 


19519 (NP—23479) Conserving energy in histeric buildings. 


Smith, B.M. (Heritage Conservation and Recreation Service, Phila- 
delphia, PA (USA). Office of Archeology and Historic Preserva- 
tion). Apr 1978. 8p. Heritage Conservation and Recreation Service, 
Philadelphia, PA. 

With the dwindling supply of energy resources and new 
efficiency demands placed on the existing building stock, many 
owners of historic buildings and their architects are assessing the 
ability of these buildings to conserve energy with an eye to improv- 
ing thermal performance. Information has been developed to assist 
those persons attempting energy conservation measures and weath- 
erization improvements such as adding insulation and storm win- 
dows or caulking of exterior building joints. In historic buildings, 
many measures can result in the inappropriate alteration of important 
architectural features, or, perhaps even worse, cause serious damage 
to the historic building materials through unwanted chemical reac- 
tions or moisture-caused deterioration. Measures are recommended 
that will achieve the greatest energy savings with the least alteration 
to the historic buildings, while using materials that do not cause 
damage and that represent sound economic investments. 


19520 (NTIS/PS—78/0644) Electric power consumption. 
Volume 1, 1971—1976 (citations from the NTIS data base). Report for 
1971—1976. Hundemann, A.S. (National Technical Information 
Service, Springfield, VA (USA)). Jun 1978. 247p. NTIS PC NO1/ 
MF NO1. 

Citations from Federally-funded research dealing with indus- 
trial, commercial, and residential aspects of electric power consump- 
tion and demand are presented. Topic areas cover the economics of 
supply as well as amount of consumption. A few citatons cover 
projections of future demand and conservation measures to reduce 
electric power consumption. (This updated bibliography contains 
241 abstracts, none of which are new entries to the previous edition.) 


19521 (NTIS/PS—78/0645) [Electric power consumption. 
Volume 2. 1977-June, 1978 (citations from the NTIS data base). 
Report for 1977-June 1978. Hundemann, A.S. (National Technical 
Information Service, Springfield, VA (USA)). Jun 1978. 127p. NTIS 
PC NO1/MF NO1. 

Citations from Federally-funded research dealing with indus- 
trial, commercial, and residential aspects of electric power consump- 
tion and demand are presented. Topic areas cover the economics of 
supply as well as amount of consumption. A few citations cover 
projections of future demand and conservation measures to reduce 
electric power consumption. (This updated bibliography contains 
121 abstracts, 75 of which are new entries to the previous edition.) 
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19522 (NTIS/PS—78/0646) Electric power consumption (cita- 
tions from the Index data base). Report for 1970-June 
1978. Hundemann, A.S. (National Technical Information Service, 
Springfield, VA (USA)). Jun 1978. 236p. NTIS PC NO1/MF NO1. 

Citations from worldwide research on electric power con- 
sumption in the commercial, residential, and industrial sectors of the 
U.S. and many foreign countries are presented. Topic areas cover 
methods of forecasting electric power demand, computerized load 
control, and trends in electric power consumption. A few abstracts 
pertain to the economics of supply and conservation measures. (This 
updated bibliography contains 229 abstracts, 59 of which are new 
entries to the previous edition.) 


19523 (NTIS/PS—78/0885) Computer aided design: buildings (a 
bibliography with abstracts). Report for 1964-July 1978. Habercom, 
G.E. Jr. (National Technical Information Service, Springfield, VA 
(USA)). Aug 1978. 70p. NTIS PC NO1/MF NO1. 

These abstracts delineate research performed in designing 
buildings by computer application. Energy conservation, environ- 
mental engineering, and structural integrity are among the design 
parameters investigated. (Contains 63 abstracts) 


19524 (PB—279936) Energy conservation standards for build- 
ings: status of states’ regulatory activities. (National Inst. of Building 
Sciences, Washington, DC (USA)). 15 Feb 1978. Contract HUD-H- 
2822-RG. 32p. NTIS PC A03/MF AO1. 

The report is primarily a directory of the state executive 
offices with responsibilities for energy conservation and buildings 
standards, under the divisions of (1) energy policy; (2) Standards 
Administration; (3) standards enforcement; and (4) buildings codes 
and standards. 


19525 (PB—283790) Investigation of safety standards for energy 
saving devices for gas-fired appliances. Final report. Adams, D.E.; 
Bullerdiek, W.A. (Calspan Corp., Buffalo, NY (USA)). Mar 1978. 
Contract CPSC-C-76-0129. 70p. (CALSPAN-NR—6023-X-2). NTIS 
PC A04/MF AO1. 

Five proposed safety Standards relating to energy saving 
devices for gas-fired appliances were evaluated. These Standards 
included: the National Fuel Gas Code and American National Stand- 
ard for Automatic Gas Ignition Systems 2nd Components (ANSI 
Z21.20), and proposed Standards for electrically, mechanically, and 
thermally actuated automatic vent damper devices. Construction and 
performance criteria for safety were evaluated and recommendations 
were made for improvement. Each of these Standards, except for 
ANSI Z21.20, is primarily intended for retrofitting of existing appli- 
ances. The proposed revisions to the National Fuel Gas Code are 
installation procedures intended to provide criteria for the safe 
installation of energy saving devices or modifications. A major 
deficiency found in this Standard is the lack of adequate assurance 
that the installer is qualified to perform the modification. The most 
pervasive insufficiencies found in the device Standards were quality 
assurance provisions. The automatic vent damper Standards were 
found to be deficient in several areas. These Standards allow certain 
auxiliary components necessary for a safe installation to be supplied 
separately by the installer. Also, the testing requirements given in 
this Standards lack specificity and severity in a number of instances. 
There is general lack of requirements for accommodating the rather 
Hey range of vent temperatures that may be experienced in the 
ield. 


19526 Design of buildings and heating technology. Rouvel, L. 
(Technische Univ. Muenchen (Germany, F.R.). Lehrstuhl fuer Ener- 
giewirtschaft und Kraftwerkstechnik). Gas- Wasserfach, Gas-Erdgas; 
119: No. 8, 357-363(Aug 1978). (In German). 

The effects of the building plans on the energy household of a 
building are far higher as often assumed when calculating the energy 
need. Even for buildings which are only heated not only the overall 
coefficient of heat transfer for the individual modules and the joint 
length and tightness are decisive, but the heat-storing-ability of all 
modules must be taken into consideration. This helps to determine 
the cooling-down of the building in the night and the utilization of 
the solar radiation; but the room climate is substantially influenced in 
the summer. Using the examples of the economically optimal heat 
protection, the possibilities of optimizing the windows, the room 
climate in the summer and the reduction of the power used for 
cooling the article shows which ways should and could be used in 
order to obtain an optimization, in the field of space conditioning. 


19527 Possibility of better utilization of heat for driving refrig- 
eration machinery and heat pumps. Bauer, B. Brennst.-Waerme-Kraft; 
30: No. 7, 292-296(Jul 1978). (In German). 

By replacing the steam jet compressor of a jet refrigeration 
plant or a jet heat pump by an expansion and a compression engine, 
the transfer of working capacity of the driving steam, supplied by 
heat or waste heat, onto the cold steam, which has to be sucked in or 
compressed, can be achieved with reduced irreversibilities. This 
change of the plant, while requiring an increased construction ex- 
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penditure in the driving range, improves considerably the total result 
in respect of thermodynamics. This fact is reflected in a reduced 
construction expenditure for the heat exchangers and in a reduced 
fuel demand, as well as in a reduced condensation media require- 
ment, in the case of refrigeration machines. This result is shown in a 
few calculated examples. The comparison includes partly the heat- 
driven absorption engine, as well as, under certain aspects, also the 
conventional plant with mechanical electrically driven compressor. 


19528 Designing buildings for minimal energy consumption. 
Shaviv, E.; Shaviv, G. (Isr Inst of Technol, Haifa). Comput. Aided 
Des.; 10: No. 4, 239-247(Jul 1978). 

A dynamic model for predicting the thermal behaviour and 
energy consumption of a full-scale building has been developed. The 
model can include most of the design and climatological factors 
affecting the building. The time-dependent equation for the heat 
flow through the walls is converted into an implicit scheme and 
solved numerically. Special effort has been devoted to producing a 
model capable of aiding the architect during the various steps of 
building design, so as to approach thermal comfort with minimal 
energy consumption. The results are presented in graphical form, 
which allows the architect to detect easily the crucial factors in the 
thermal performance of the building. 


19529 2nd supplement to the publication of material values for 
the calculation of thermal protection according to the ordinance on 
thermal protection. Dated March 15, 1978. Bundesanzeiger; 30: No. 
68, 1-2(Apr 1978). (In German). 

1) The following topics are discussed: supplements to the 
characteristic values of thermal conductivity according to DIN 4108 
(thermal insulation in building construction); thermal conductivity of 
Superlite-Staubex and Estroperl bulk material; thermal resistances 
and heat transition coefficients of wall blocks on the basis of guide- 
lines established by the building authorities; and characteristic values 
k(F) for windows. 


19530 Heat pump stations in power generations. Yantovskii, E.1.; 

Pustovalov, Yu.V.; Yankov, V.S. (All Union Sci Res Inst-Energo- 
rom, USSR). Teploenergetika (Moscow); No. 4, 13-19(Apr 1978). (In 
ussian). 

The diagram of a new heat generating undertaking--heat 
pump station (HPS)--is described. A method of calculation of energy 
characteristics of vapor compression installations (VPI) within HPS 
is presented. A thermal diagram of HPS for an open-loop system of 
district heating is proposed. The values of average annual coefficient 
of conversion of VPI (3.9-3.4) and of the fuel economy (28-34%) in 
comparison with boilerhouses are calculated depending on the maxi- 
mum temperature of water after VPI within the limits from 70 to 
95°C. Utilization of Black and Caspian Sea waters and various waste 
waters and effluents is considered briefly. 


19531 Comparison between central and decentralised gas firing. 
Bussmann, W. (Dortmunder Stadtwerke A.G. (Germany, F.R.)). 
Gas- Wasserfach, Gas-Erdgas; 119: No. 3, 131-136(Mar 1978). (In 
German). 

From Discussion meeting of the gas industry; Mainz, Ger- 
many, F.R. (10 - 11 Nov 1977). 

A general view is taken at floor-heating, central heating in the 
cellar and district heating. The advantages of ‘the individual sorts of 
heating are explained. Effects of the ‘Firing-act’ of the state of 
Northrhine-Westphalia are shown, comparing them with the TRGT 
(technical rules for gas installations). The energy consumptions of 
the heating ways including warm water preparation are compiled in 
diagrams. The lowest energy consumption in the heating systems 
concerned is achieved using the circulation gas-water heater. This 
gas consumption system can no longer be used as universally as in 
the past, due to its technical conception, the new legislation and the 
new act. 


19532 Latest questions about the saving of energy and about legal 
regulations embodied in the law on the saving of energy. Krink, G. 
(Bundesministerium fuer Wirtschaft, Bonn-Duisdorf (Germany, 
F.R.)). Gas- Wasserfach, Gas-Erdgas; 119: No. 3, 141-144(Mar 1978). 
(In German). 

From Discussion meeting of the gas industry; Mainz, Ger- 
many, F.R. (10 - 11 Nov 1977). 

The report gives a general view on past and present measures 
taken by the Federal Government for the purpose of energy saving. 
The discussion also includes the effects these measures would have 
in the sections of households, professions, industry, in public institu- 
tions, due to increased information of the consumers. The effects on 
primary energy consumption are discussed. The economic and tech- 
nical problems for the gas industry are also discussed. 


19533 Contribution to the solution of problems concerning urban 
district heating supply. Pt. 5. Thalmann, G. (Hamburgische Electrici- 
taets-Werke A.G. (Germany, F.R.)). Fernwaerme Int.; 7: No. 1, F23- 
F28(Feb 1978). (In German). 
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Various evaluation and calculation methods for combined 
heat and power are described. Illustrated by the example of a heating 
and power station with extraction-condensation turbins the precon- 
ditions for economic viability calculations are presented. 


19534 Calculation of the structure of laminar flat flames. I. 
Flame velocity of freely propagating ozone decomposition flames. 
Warnatz, J. (Technische Hochschule Darmstadt (Germany, F.R.). 
Physikalische Chemie 3). Ber. Bunsenges. Phys. Chem.; 82: No. 2, 
193-200(Feb 1978). 

A method is described which allows to include complete 
multicomponent formulation of diffusion and heat conduction in the 
solution of the time-dependent conservation equations of a liminar 
flat flame. Calculations with simplified transport models are present- 
ed for comparison. For the ozone decomposition flame this method 
is used for the determination of the flame velocity of freely propa- 
gating flames as a function of the initial ozone oxygen ratio. There is 
agreement with experimental values. Discrepancies between calcu- 
lated results given in the literature and those of experiments are 
explained. 


19535 Water heater utilizing the gross heating value of gas. 
Roodbergen, A.H. (N.V. Nederlandse Gasunie, Groningen). Gas 
Waerme Int.; 27: No. 5/6, 298-303(1978). (In German). 

Based on measurements made on a plate-type water heater, 
the quality of heat and mass transfer is analysed. The device enables 
the very high efficiency of 99.1% to be achieved in respect of the 
theoretically attainable maximum heat flow. The general adoption of 
this principle would seem to be promising. 


19536 Contribution to the solution of problems concerning urban 
district heating supply. Pt. 4. Thalmann, G. (Hamburgische Electrici- 
taets-Werke A.G. (Germany, F.R.)). Fernwaerme Int.; 6: No. 6, F17- 
F22(Dec 1977). (In German). 

For the purpose of planning and designing a municipal heat- 
ing system, calculations are made of several examples in order to 
find out the extent of power losses and possible remedies plus the 
influence costs would have in connection with district heating 
operation from a heating and power station with condensation- 
extraction turbines at different temperature distribution within the 
network and at different external temperatures. 


19537 P&blem of the most favorable design of a bi-valency heat 
pump installation. Fox, U. (Fachhochschule Giessen (Germany, 
F.R.). Fachbereich Energie- und Waermetechnik). Klima Kaelte Ing.; 
5: No. 12, 445-445(Dec 1977). (In German). 

The most favorable design of a bi-valency heating system - 
heat pump combined with an oil-fired hot water heating boiler - is 
essentially defined by the frequency distribution of the outdoor air 
temperature. Based on ordinary energy prices the most favorable 
design point for the heat pump which was examined, lies at an 
outdoor temperature of about + 7°C; the heat pump alone takes 
over the whole heat supply from this outdoor temperature. 


19538 Compressors for heat pumps - problems and solutions. 
Kruse, H. (Technische Univ. Hannover (Germany, F.R.). Lehrstuhl 
und Inst. fuer Kolbenmaschinen). Klima Kaelte Ing.; 5: No. 12, 429- 
438(Dec 1977). (In German). 

The following problems are encountered in compressors for 
heat pumps: suitable working range, high fail-safety, service life at 
least ten years with maintenance once a year, low energy consump- 
tion, minimum cost, low-loss control, bearings for drive, pistons, 
connecting rod, and crankshaft, lubrication and valves. These fields 
and the problems of rotational compressors in heat pumps are treated 
in detail. 


19539 Development, layout and function of heat pumps. Water- 
kotte, K. Ind.-Anz.; 99: No. 92, 1854-1857(Nov 1977). (In German). 

The most important components of the heat pump (evapora- 
tor, condenser, compressor and regulating valve) are described and 
their mode of functioning is explained. 


19540 Energy costs in case of seawater desalination and district 
heat in multigrid supply systems. Kunst, B.; Hapke, J. Elektrotechnik 
(Berlin); 28: No. 10, 380-382, 387-389(Oct 1977). (In German). 

The influence of the conversion process on the specific heat- 
ing steam and product costs are shown using a sample calculation. 
Objective results are provided by the evaluation of steam by a 
comparative price for house service supply, but a normal criterion is 
the useful energy content of the steam. The advantages of grading 
the steam generation costs according to the geometric mean of heat 
and energy content, compared to the purely calorific or purely 
energy process, and also by comparison to the arithmetic mean 
process are shown. 


19541 Contribution to the solution of problems concerning urban 
district heating supply. Pt. 3. Thalmann, G. (Hamburgische Electrici- 
taets-Werke A.G. (Germany, F.R.)). Fernwaerme Int.; 6: No. 5, F1l- 
F16(Oct 1977). (In German). 
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The influence of decreased flow temperature during peak 
load supply on space heating is investigated in two office blocks 
which belong to the supply area of a backpressure power plant and 
of an extraction-condensation power plant respectively. The experi- 
mental results are evaluated in graphs and in formulae, and from that 
their significance for district heating supply is derived. 


19542 Refrigeration load shedding control device. Nelson, L.W.; 
Sutton, D.J. (to Honeywell Inc.). US Patent 4,046,531. 6 Sep 1977. 
Filed date 14 Jul 1976. 4p. 

A load shedding control device is disclosed for reducing the 
electrical energy demand of an electrical load apparatus having a 
load depending upon ambient temperature, having an ambient tem- 
perature responsive switch adapted to be connected in a control 
system of the electrical load apparatus for reducing the use of 
electrical energy by the electrical load apparatus as the ambient 
temperature increases. The ambient temperature responsive switch 
has its control temperature reset by an artificial heater energized 
proportionally to the percent of operating time of electrical load 
apparatus, whereby as the desired operating time of the load appara- 
tus increases, the actual operating time is reduced to conserve 
electrical energy. 


19543 Refrigeration load shedding control device. Nelson, L.W. 
(to Honeywell Inc.). US Patent 4,046,532. 6 Sep 1977. Filed date 14 
Jul 1976. 4p. 

A load shedding control device is discussed for reducing the 
electrical energy demand of an electrical load apparatus having a 
load dependent upon ambient temperature, having an ambient tem- 
perature responsive switch adapted to be connected in a control 
system of the electrical load apparatus for reducing the use of 
electrical energy by the electrical load apparatus as the ambient 
temperature increases. The ambient temperature responsive switch 
has its control temperature reset depending upon the percent of 
operating time of the electrical load apparatus whereby as the 
desired operating time of the load apparatus increases, the actual 
operating time is reduced to conserve electrical energy. 


19544 Heat pump system with improved heat transfer. Perry, 
E.R.; Rabinowitz, M. (to Electric Power Research Inst., Inc.). US 
Patent 4,042,012. 16 Aug 1977. Filed date 27 Aug 1976. 10p 

A heat pump for cooling or heating a conditioned space 
includes an underground heat pipe laid into a hole in the ground 
back-filled with soil. The heat transfer of the soil is improved by 
dispersing highly water-absorbent hydrophilic polymeric gel parti- 
cles soaked with water around the heat pipe. The water-soaked 
particles preferably are coated with a water-impermeable film. The 
water may also be entrapped in liquid form in small bags. Also, a 
water impermeable sheath may be formed around the back-fill soil to 
minimize evaporation from the particles. 


19545 Contribution to the solution of problems concerning urban 
district heating supply. Pt. 2. Thalmann, G. (Hamburgische Electrici- 
taets-Werke A.G. (Germany, F.R.)). Fernwaerme Int; 6: No. 4, F5- 
F10(Aug 1977). (In German). 

Design and operation of a condenser power plant with extrac- 
tion-condensation turbines, additionally fitted with a steam extract- 
ing system for heating —— are described. Experiments were 
made within the municipal heating system of the Hamburgische 
Elektrizitaetswerke AG in order to investigate the influence of 
reduced flow temperature in the heating water network at times of 
electric ps load on the room climate in buildings. It depends above 
all on the room temperature and the average temperature of the 
surfaces enclosing the space to be heated for human beings to feel 
comfortable. 


19546 Reverse cycle heat pump. Harnish, J.R. (to Borg-Warner 
Corp.). US Patent 4,030,315. 21 Jun 1977. Filed date 2 Sep 1975. 4p. 

A reverse cycle heat pump is provided with a heat exchanger 
which provides refrigerant subcooling with no thermodynamic 
losses. The heat exchanger is arranged such that it is operative only 
during the heating cycle to permit optimum charging of the system 
and allow operation during the cooling cycle with no excess refrig- 
erant in the system accumulator. The heat exchanger is bypassed 
when the system is converted from heating to cooling operations. 
Liquid refrigerant will be mixed with oil in the accumulator during 
the heating cycle, but not the cooling cycle. Then since refrigerant 
liquid returning with the oil from the accumulator to the compressor 
should be evaporated to avoid harm to the compressor, heat applied 
to the suction line, with no thermodynamic loss, vaporizes this 
refrigerant. During the cooling operation, no liquid refrigerant is 
returned from the accumulator, so heat added to the suction gas 
would be undesirable. 


19547 Piston compressor for industrial heat pumps. Heimbach, 
P. Linde-Ber. Tech. Wiss.; No. 42, 21-28(1977). (In German). 

An introductory table containing application areas of heat 
pumps, heat sources, working temperatures and refrigeration circuits 
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is given. In practice only open piston compressors of the plunger 
piston type are used with outputs of about 1,500 kW per unit. Apart 
from important requirements for the compressor, constructional 
details and questions of lubrication are discussed, which are of 
particular importance for heat pump applications. The limits of use 
of open piston compressors and characteristics for their use are 
discussed. 


19548 Survey on the possibilities of application of heat pumps. 
Vielhaber, K. pp vp. of Waermepumpen in Betrieb - heute ae in 
Zukunft. Gruppe 1: Komponenten. Duesseldorf, Germany, F.R.; 
VDI (1977). (In German) 

From VDI-meeting on heat pumps in operation - today and in 
the future; Muenchen, Germany, F.R. (7 - 9 Nov 1977). 

The heat pump can make ‘useless’ energy (low temperature 
heat) useful. After a survey of the most important types of heat 
pump construction, various applications are described, (e.g.) For 
deating blocks of flats, hot water preparation and heating of swim- 
ming pools. The heat pump acts as pure heating equipment. Its 
particular strength is shown where it can simultaneously heat and 
cool, dehumidify, displace heat in large buildings, and recover heat 
in industrial processes. The heat pump can increase the efficiency of 
solar heating systems by using the heat store and the collector circuit 
even at low temperatures. Finally, the properties of the heat pump 
from the point of view of primary energy use and environmental 
protection are discussed. 


19549 Screw Compressors for use in heat pump plants. Klein, R 
PP vp. of Waermepumpen in Betrieb - heute und in Zukunft. Grup; 

Komponenten. Duesseldorf, Germany, F.R.; VDI (1977). din 
Bem, 

From VDI-meeting on heat pumps in operation - today and in 
the future; Muenchen, Germany, F.R. (7 - 9 Nov 1977). 

After an explanation of the method of operation of screw 
compressors, whose use for compressing coolants is relatively new, 
types of construction, limits of use and the output of oil injection 
cooled screw compressors are described, in particular. The part load 
behaviour with speed control and with slide valve gear is examined. 
For most applications of the heat pump, small screw compressors are 
quite sufficient and there is a trend to even smaller machines. Several 
ways of improving the efficiency are proposed. 


19550 Turbo compressors for use in heat pumps. Luedtke, K. pp 
vp. of Waermepumpen in Betrieb - heute und in Zukunft. Gruppe 1: 
Komponenten. Duesseldorf, Germany, F.R.; VDI (1977). (In 
German) 

From VDI-meeting on heat pumps in operation - today and in 
the future; Muenchen, Germany, F.R. (7 - 9 Nov 1977), 

The single stage compressor described here was developed at 
the beginning of the 1960's as a compact unit (so called cold water 
unit). An investigation is carried out as to how far this refrigerator 
compressor can be converted to the requirements of heat pum 
Experimental assembly and results of a practical investigation of the 
aero-thermodynamic behaviour of the compressor are described. 


19551 Liquid fired evaporator for heat pump plants. Hage, M. pp 
vp. of Waermepumpen in Betrieb - heute und in Zukunft. Gruppe 1: 
Komponenten. Duesseldorf, Germany, F.R.; VDI (1977). (In 
German) 

From VDI-meeting on heat pumps in operation - today and in 
the future; Muenchen, Germany, F.R. (7 - 9 Nov 1977). 

A report on the liquid fired evaporator, as used in heat pump 
plant is presented. Details are given of the construction, the materi- 
als used and the advantages and disadvantages of different types of 
construction. The factors, which affect the optimum desi: sign of evap- 
orators, such as, for example, minimum temperature difference be- 
tween water outlet and evaporation temperature or the choice of 
coolant, are explained. 


19552 Design of evaporators exposed to air for heat pump sys- 
tems, Schmitz, U. pp vp. of Waermepumpen in Betrieb - heute und in 
Zukunft. Gruppe 1: Komponenten. Duesseldorf, Germany, F.R.; 
VDI (1977). (In German) 

From VDI-meeting on heat pumps in operation - today and in 
the future; Muenchen, Germany, F.R. (7 - 9 Nov 1977). 

The important parameters for the design of evaporators are 
discussed and various forms of construction are explained. As one is 
dealing with evaporators exposed to air, one must pay particular 
attention to the ventilators producing the air flow and the de-icing 
process. 


19553 Working fluids for compression heat pump-properties and 
criteria for choice. Scholten, W. pp vp. of Waermepumpen in Betrieb 
- heute und in Zukunft. Gruppe 1: Komponenten. Duesseldorf, 
Germany, F.R.; VDI (1977). (In German) 

From VDI-meeting on heat pumps in operation - today and in 
the future; Muenchen, Germany, F.R. (7 - 9 Nov 1977). 
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The physical and thermodynamic properties of refrigerants 
(fluorine hydrocarbons) are described and are explained by dia- 
grams. Apart from these most important working fluids for compres- 
sor heat pumps, the properties of lubricants are described and some 
instructions are given regarding materials used in heat pump plant. 


19554 Control technology for small heat pump plants. Wild, E. 
p vp. of Waermepumpen in Betrieb - heute und in Zukunft. Gruppe 
# Systeme. Duesseldorf, Germany, F.R.; VDI (1977). (In German) 
From VDI-meeting on heat me mps in operation - today and in 
the future; Muenchen, Germany, F.R. (7 - 9 Nov 1977). 
The basis of regulation and control of a small heat pump is 
described by means of an example. 


19555 Adsorption heat pumps - processes and their possibilities of 
use. Loewer, H. pp vp. of Waermepumpen in Betrieb - heute und in 
Zukunft. Gruppe 2: Systeme. Duesseldorf, Germany, F.R.; VDI 
(1977). (In German) 

From VDI-meeting on heat UR in operation - today and in 
the future; Muenchen, Germany, F.R. (7 - 9 Nov 1977). 

The thermodynamics of the adsorption heat pump, their 
process technique and their materials are described. Direct heating 
with gas or oil burners is particularly suitable for driving energy. Air 
and water can be considered as heat sources, where water is prefer- 
able because of the relatively high, fairly constant temperature. A 
comparison is made between adsorption and compression heat 
pumps, which shows that in certain areas of application the adso 
tion heat pump is more advantageous to use. The energy-economic 
advantages of the adsorption heat pump are represented by an 
exergie-energy investigation. 


19556 Operational behaviour of completed heat pump plants in 
Switzerland. Mayor, J.C.; Mustoe, F.J.; Ray, A. pp vp. of Waerme- 
umpen in Betrieb - heute und in Zukunft. Gruppe 3: Erfahrungen. 

Idorf, Germany, F.R.; VDI (1977). (In German) 

From VDI-meeting on heat pumps in operation - today and in 
the future; Muenchen, Germany, F.R. (7 - 9 Nov 1977). 

Operating experience with 5 heat pump plants, which have 
been in operation for several decades is presented. Thus a review of 
heat pump technology in Switzerland is described. The operational 
behaviour can be described as positive throughout. 


19557 Report on experience in heating an open-air swimming pool 
using a gas compression heat pump plant. Labohm, G. pp vp. of 
Waermepumpen in Betrieb - heute und in Zukunft. Gruppe 3: 
Erfahrungen. Duesseldorf, Germany, F.R.; VDI (1977). (In German) 

From VDI-meeting on heat ae in operation - today and in 
the future; Muenchen, Germany, FR. (7 - 9 Nov 1977). 

After initially explaining why the gas driven heat pump 
works better in the area of normal load figures than the electrically 
driven compression heat pump, planning and construction of a plant 
in Dortmund-Wellinghofen are described. Experience in operation in 
the summer of 1977 is reported. 


19558 Power supplies - The electrically driven heat pump from 
the point of view of electricity economy. Kalischer, P. pp vp. of 
Waermepumpen in Betrieb - heute und in Zukunft. Gruppe 4: 
Energieversorgung. Duesseldorf, Germany, F.R.; VDI (1977). (In 
German) 

From VDI-meeting on heat pumps in operation - today and in 
the future; Muenchen, Germany, F.R. (7 - 9 Nov 1977). 

Considerations show that in all electrically driven heat pump 
systems, primary energy can be saved to a considerable extent and 
imported mineral oil can be substituted for by home produced 
energy sources. The assessment from the electricity economy point 
of view, is not quite so clear. While the monovalent heat pump is 
only slightly different from direct electrical resistance heating, bival- 
ent heat pump heating (particularly the alternative discussed) offers 
considerable advantages in electricity economy, which can be re- 
flected in power costs and therefore in the economic feasibility of 
the heat pump. 


19559 Power supplies - tariffs and contracts. Specht, O. pp vp. 
of Waermepumpen in Betrieb - heute und in Zukunft. Gruppe 4: 
Energieversorgung. Duesseldorf, Germany, F.R.; VDI (1977). (In 
German) 

From VDI-meeting on heat pumps in operation - today and in 
the future; Muenchen, Germany, F.R. (7 - 9 Nov 1977). 

In the last few years heat pumps with electrical drive have 
become more ss This new line of development in power 
supply, above all of households, has not led to a unified tariff 
structure yet. Some manufacturers, constructors and customers find 
the many available power price offers from public utilities confusing. 
Therefore, apart from the effect of the weather on heating load and 
heat energy consumption, the course of specific heat energy costs 
relative to the electrical energy supplied is shown for various cases. 


19560 Use of natural gas for heat pumps from the point of view of 
gas supply. Goldammer, D. pp vp. of Waermepumpen in Betrieb - 
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heute und in Zukunft. Gruppe 4: Energieversorgung. Duesseldorf, 
Germany, F.R.; VDI (1977). fin German 

From VDI-meeting on heat pumps in operation - today and in 
the future; Muenchen, Germany, F.R. (7 - 9 Nov 1977). 

The parameters were examined which promote the develop- 
ment of a market for gas driven heat pap The development of 
plant costs and energy costs is important in this respect. An optimisa- 
tion in the supply economy context is expected from the competition 
between electricity and gas. 


19561 Use of heat pumps in a community integrated 

supply. Flurschuetz, E. pp vp. of Waermepumpen in Betrieb - heute 
und in Zukunft. Gruppe 4: Energieversorgung. Duesseldorf, Ger- 
many, F.R.; VDI (1977). (In German) 

From VDI-meeting on heat — in operation - today and in 
the future; Muenchen, Germany, F.R. (7 - 9 Nov 1977). 

An attempt is made to explain the relationship and particular- 
ly the planning design of an integrated energy supply for an inter- 
connected untertaking. In this, the sensible limitation of the individu- 
al energy source is of icular importance. Heat pumps with 
natural gas or with electricity as driving power fit into the planning 
of an interconnected undertaking. Electrically driven heat pumps 
should either be switched to a heat store and should only be 
switched on at low load periods, like night storage heaters, in order 
to avoid additional mains supply costs, or should be carried out in a 
bivalent manner. The latter would also be sensible for gas driven 
heat pumps, in order to use the distribution network better over the 
whole year. A particular a was indicated for switching an 
electrically or gas driven heat pump for district heating, where the 
return fluid from district heating is used as the heat source. This 
circuit is without doubt energy saving, and has the advantage of a 
smaller heat pump plant size, because of the high load figure 
throughout the whole year, but has the disadvantage that the heat 
from the district heating return fluid is not available for zero tariff. 
One must expect that the heat pumps will grow in importance in the 
next few years, for reasons of energy saving, and without apprecia- 
ble additional load on the existing distribution networks. 


19562 Industrial heat pumps for temperatures of use up to 100°C 
and load units in the Gcal/h (MW) range. Malewski, W. pp vp. of 
Waermepumpen in Betrieb - heute und in Zukunft. a a 
Weitere Entwicklung. Duesseldorf, Germany, F.R.; VDI (1977). (In 
German) 

From VDI-meeting on heat eF in operation - today and in 
the future; Muenchen, Germany, F.R. (7 - 9 Nov 1977). 

Technical solutions for heat pumps with temperatures of use 
above 60°C are possible on the compression and on the absorption 
principle. The figure for use relative to the primary energy require- 
ment, for compression heat pumps depends greatly on the tempera- 
ture difference between heat source and place of use and falls greatly 
with rising temperatures of use. Driving energy of the highest 
quality (electricity, mechanical energy) must be used. For absorption 
heat pump systems, the primary energy figure of use depends only 
slightly on the temperature rise and the temperature of use, and 
driving energy of lower quality (120 - 180°C) is sufficient. In energy 
and operating behaviour the absorption principle is the more advan- 
tageous, the higher temperatures of use are required and the lower 
heat source temperatures are available. The best primary energy use 
is given if both heat pump principles are combined. Heat source 
temperature use figures of 1.2 - 1.8 are then possible. 


19563 Heat pump systems in technological and economic respect 
- Gas driven compression and absorption heat pumps. Wecks, E. pp 
vp. of Waermepumpen in Betrieb - heute und in Zukunft. Gruppe 5: 
Weitere Entwicklung. Duesseldorf, Germany, F.R.; VDI (1977). (In 
German) 

From VDI-meeting on heat pumps in operation - today and in 
the future; Muenchen, Germany, F.R. (7 - 9 Nov 1977). 

The basic principles of compression and absorption heat 
pumps are described, the physical and thermodynamic bases of 
working processes are explained and the thermal behaviour or load 
figure of both heat pumps are compared. A comparison regarding 
primary energy requirement shows that the best, useful heat charac- 
teristic can be obtained with a gas engine driven compression heat 
pump. 


19564 Heat pumps with double use. Wend, J. pp vp. of Waerme- 
pumpen in Betrieb - heute und in Zukunft. Gruppe 5: Weitere 
Entwicklung. Duesseldorf, Germany, F.R.; VDI (1977). (In 
German) 

From VDI-meeting on heat pumps in operation - today and in 
the future; Muenchen, Germany, F.R. (7 - 9 Nov 1977). 

A report is presented on positive experience with 2 plants in 
which both the heat and the cooling from a heat pump are used, e.g., 
(1) A heat pump plant at Lindenberg/Allgaeu baths, including 
dehumidification plant and operating water cooling with heat recov- 
ery, and (2) A heat pump cooling combined plant for swimming pool 
and artificial ice rink in Lindau/Bodensee leisure centre. 





APRIL 30, 1979 


19565 Energy-effective windows, 1977. Fischer, R.E. (Ed.); 
Wagner, W.F. Jr. (Ed.). (NBS, Cent for Build Technol, Washington, 
DC). Natl Bur. Stand. (U.S.), Spec. Publ.; 1-52(1977). 

Proceedings include 4 technical papers that present an exami- 
nation of research into window design strategies for energy-effective 
windows, the effect of human behavior of windows, and the life- 
cycle costs involved with all the trade-offs. 


19566 Waermepumpen. (Heat pumps). Kirn, H. (Badenwerk 
A.G., Karlsruhe (Germany, F.R.)); Hadenfeldt, A. (Hamburgische 
Electricitaets-Werke A.G. (Germany, F.R.)). Karlsruhe, Germany, 
F.R.; Mueller (1976). 200p. (In German). 

After an introduction to the fundamentals of thermodynam- 
ics, the functioning of a heat pump is described in detail, i.e., the 
functioning of all components is described. The main parameters for 
heat pump design with regard to a required heating capacity are 
described. It is shown how the electric power consumption per year 
and the output per year can be determined. One drawback of heat 
pump systems is the steep increase in electricity consumption on 
days when the outside temperature is very low. Some constructive 
measures to solve this problem are discussed. Possible applications 
are auxiliary heat pumps in solar heating systems, heat recovery and 
waste heat utilization in refrigerating installations, and heat pumps in 
air conditioning systems. This mannual also gives a large number of 
technical-physical data for practical application. 


RESIDENTIAL BUILDINGS 
REFER ALSO TO CITATION(S) 18427, 19373, 19457 


19567 (AD-A—053522) Water conservation: residential impacts. 
Warner, D.E. (Arizona State Univ., Tempe (USA). Dept. of Indus- 
trial Engineering). Jun 1977. 121p. NTIS PC A06/MF AO1. 

Thesis. 

The purpose of this study was to determine the constraints 
and mis-understandings associated with residential water conserva- 
tion and to analyze the actual savings in dollars, water and energy 
that are achieved by the selection and installation of water conserv- 
ing facilities. Residential water conservation programs have only 
been implemented during crisis or emergency situations. However, 
the recent awareness on the part of the American public, primarily 
due to the deterioration of energy resources, has focused greater 
attention on the interrelationships between water and energy. Re- 
search is undertaken to determine the potential constraints to a 
residential water conservation program and the reasons for conserv- 
ing water. An analysis of various water conserving facilities is 
developed and applied to a residential area with an estimate of 
savings in dollars, water and energy. Additional impacts are re- 
viewed as a result of this residential conservation program. (Author) 


19568 (COO—2935-16) New York City Housing Authority 
(NYCHA) radiator valve demonstration study. Final report. (Hon- 
eywell, Inc., Minneapolis, MN (USA). Energy Resources Center). 
May 1978. Contract EY-76-C-02-2935. 96p. Dep. NTIS, PC A0S5/ 
MF AOl. 

This project was undertaken to determine whether energy 
savings would result from installing nonelectic thermostatic modu- 
lating radiator valves in steam-or hot water-heated apartment build- 
ings controlled as a single zone. These devices provide automatic 
control of room temperature when applied to the supply side of free- 
standing radiators, convectors or baseboard heaters. The radiator 
valves were used to augment existing single-zone, outdoor reset 
controllers at four demonstration sites in New York. Tenant reac- 
tions to use of these valves was also studied. The major conclusion 
of the nonelectric thermostatic radiator valve field study is that 
installation of these valves results in significant energy saving, even 
when the basic control logic of the single-zone, outdoor reset 
controller has already been improved upon by various actions. In 
response to the energy crisis of 1973, NYCHA had achieved an 
average reduction in heating fuel consumption of 19% (comparing 
1976 consumption with that of 1972) at the four demonstration sites. 
These savings had been realized from operational and control modi- 
fications such as manually overriding the outdoor reset controller to 
effect night setback. Nevertheless, installation of the nonelectric 
thermostatic radiator valves resulted in an additional 6.8% reduction 
in heating fuel consumption with an added bonus of increased tenant 
comfort. It was calculate that based on winter weather conditions of 
1976-1977, the national energy savings with the use of these valves 
would have been equivalent to between 3.13 million and 11.8 million 
barrels of oil annually. 


19569 (EPRI-EA—894) Fuel utilization in residences. Final 
report. Sepsy, C.; McBride, M.F.; Blancett, R.S.; Jones, C.D. (Ohio 
State Univ., Columbus (USA)). Sep 1978. 252p. Dep. NTIS, PC 
Al12/MF AOl. 

The primary objective of this project was to develop a 
mathematical model and digital computer program for accurately 


ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 2041 


calculating the energy required by residential housing units on an 
hourly, daily, monthly, and seasonal basis. The model and program 
were used to establish an accurate procedure for determining the 
monthly and seasonal energy requirements of all types of residential 
structures. The response-factor technique was used to calculate the 
dynamic load responses of a residential structure. The model and 
program take into account all the internal and external dynamic 
loads imposed on the structure; they were verified by extensive 
calculations and field measurements applied to nine residential dwell- 
ing units in the Columbus, Ohio, area. Four of these sites were of 
identical two-story frame construction. One was unoccupied 
throughout the project and thus provided a control house, or mini- 
mum-energy-usage home. The five remaining sites consisted of a 
ranch-style house, a split-level house, and three townhouse apart- 
ments. All contained conventional space heating and cooling equip- 
ment, either natural gas or electric forced-air furnaces. A dynamic 
model for simulating hourly attic space air temperatures was devel- 
oped and incorporated in the thermal-load calculation procedures. 
The model accounts for hourly weather variables—for example, 
outdoor temperature, wind speed, etc. A detailed study was con- 
ducted to develop and field-validate a method of calculating ground 
temperatures adjacent to below-grade walls and floors. A significant 
effort was directed toward development of a theoretical model for 
predicting air infiltration in residences. 


19570 Fireplace-furnace system. Hiser, W.H. (to Lighthouse 
Fireplaces, Inc.). US Patent 4,129,114. 12 Dec 1978. Filed date 4 Oct 
1976. 10p. 

A self-contained fireplace and circulating air unit for installa- 
tion in a building living area is disclosed which includes a combus- 
tion system and an air circulating system. The combustion system 
includes a fireplace having an open top for exhaust of combustion 
products and a heat exchanger positioned to intercept the combus- 
tion products. The circulating system includes circulating air ducts 
in communication with the heat exchanger and a blower for circulat- 
ing air through the ducts and the heat exchanger and through duct 
work in the building in which the unit is installed. 


19571 Heat pump motor heating is part of the future. Urbanek, 
A. Mitteilungsbl. Dtsch. Ges. Sonnenenergie; 3: No. 2, 12-13(Apr 
1978). (In German). 

The first four gas-driven heat pumps put into operation in the 
FRG are discussed. The efficiency of this type of heat pump was 
between 1.6 and 2.4. Additional information on the delivery pro- 
gramme of a few heat pump manufacturers are given. 


19572 Combined heat-exchanger and supplemental air circulator 
for hot-air furnaces. Engeling, C.F.; Staubly, R.F. US Patent 
4,044,950. 30 Aug 1977. Filed date 8 Sep 1975. 2p. 

A fuel-burning forced-air-circulating heating system is dis- 
closed having a thermostatically controlled heavy-duty blower, and 
a constantly operable relatively low-powered supplemental air-circu- 
lating attachment for forcing air from the cold-air-return plenum to 
the hot-air-feed plenum of a conventional hot-air furnace. The 
supplemental attachment bypasses the furnace so that the air-flow 
resistance of the air filter of the furnace minimizes reverse air-flow 
through the furnace, resulting in a gentle temperature-equalizing 
circulation of air through the rooms being heated. Preferably, and 
very importantly, the supplemental attachment may include a heat- 
exchanger associated with the furnace flue further improve the 
thermal efficiency of the system thus modified. 


19573 Examination of heat pump systems in a detached house 
estate. Canzler, B. pp vp. of Waermepumpen in Betrieb - heute und 
in Zukunft. Gruppe 2: Systeme. Duesseldorf, Germany, F.R.; VDI 
(1977). (In German) 

From VDI-meeting on heat pumps in operation - today and in 
the future; Muenchen, Germany, F.R. (7 - 9 Nov 1977). 

A study, in which the applications of new types of technical 
systems are examined using the example of a trial building project of 
about 80 detached houses at Koenigswinter is presented. A system 
was designed for heating and hot water supply which permits 
rational energy use, and this is compared with conventional systems. 
The results show that the higher investment for heat pump systems is 
reflected in higher annual costs for a single detached house than for 
an oil fired heating plant. On the other hand the annual costs of the 
joint heat supply for 9 detached houses with an air heat pump plant 
are lower than those of an oil fired system. 


19574 Operating experience with heat pumps for heating de- 
tached and semi-detached houses. Mueller, P. pp vp. of Waermepum- 
pen in Betrieb - heute und in Zukunft. Gruppe 3: Erfahrungen. 
Duesseldorf, Germany, F.R.; VDI (1977). (In German) 

From VDI-meeting on heat pumps in operation - today and in 
the future; Muenchen, Germany, F.R. (7 - 9 Nov 1977). 

A survey is given on heat pump plant systems, which have 
been largely developed or are running as pilot plants. A report is 
given on operating experience, energy balances and investment 
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costs, which are differentiated according to the heat sources of 
ae soil and air. Energy balances and total annual costs of 
t pump plant are regarded in comparison with oil fired plant. 


19575 Heat recovery from waste water using heat pumps. Ebers- 
bach, K.F. pp vp. of Waermepumpen in Betrieb - heute und in 
Zukunft. Gruppe 5: Weitere Entwicklung. Duesseldorf, Germany, 
F.R.; VDI (1977). (In German) 

From VDI-meeting on heat pumps in operation - today and in 
the future; Muenchen, Germany, F.R. (7 - 9 Nov 1977). 

Heat recovery plays an important ee among the measures 
for rational energy use. In many areas of industry, techniques for 
waste heat recovery have been used for a long time, even if only to a 
limited extent. However, there has been no heat recovery in private 
households. The increasing necessity of saving energy has led to the 
state where one is now starting to explore the possibilities for use of 
waste heat in this field and to develop suitable techniques. The 
Federal Ministry for Research and Technolgy (BMFT) has financed 
two research projects on this theme, one of which is concerned with 
the detailed determination of energy consumption structure, with the 
working out of technical requirements for heat recovery plant and 
with the development of technical plant designs, while the second 
concerns the development and construction of a heat recovery plant. 
This is at present situated in a block of 7 flats in Essen in practical 
use. The present article is based on results and experiences in both 
these projects. 


OFFICE BUILDINGS 
REFER ALSO TO CITATION(S) 19427, 19428 


19576 Economic operation of heat pumps with combustion engine 
drive. Struck, W. pp vp. of Waermepumpen in Betrieb - heute und in 
Zukunft. Gruppe 5: Weitere Entwicklung. Duesseldorf, Germany, 
F.R.; VDI (1977). (In German) 

From VDI-meeting on heat pumps in operation - today and in 
the future; Muenchen, Germany, F.R. (7 - 9 Nov 1977). 

The technology and economy of a bivalent heat pump heating 
system with combustion engine drive (called power heating below) 
is discussed using the example of a plant in existence. In order to 
achieve a high fuel efficiency and a high switching-on period of the 
heat pump, the go-and return-temperatures of the heating circuit are 
matched to heat pump operation. The plant is used for heating 
workshops and office buildings. Groundwater is available as energy 
source on the site. A mass produced engine tested in commercial 
vehicle operation and made in large numbers is used as heat pump 
drive, for Diesel and for natural gas operation. 


SCHOOL, MUNICIPAL AND OTHER PUBLIC BUILDINGS 
REFER ALSO TO CITATION(S) 19416, 19428 


19577 (AD-A—052708) Fixed facilities energy consumption in- 
vestigation data users manual. Interim report. Windingland, L.; 
Sliwinski, B.; Mech, A. (Army Construction Engineering Research 
Lab., Champaign, IL (USA)). Feb 1978. 157p. (CERL-IR-E—127). 
NTIS PC A08/MF AOI. 

A study being conducted to identify energy consumption 
patterns at fixed Army facilities is described. The procedure used to 
select sites, buildings, and instruments for monitoring is described, as 
is the data storage system and the method for data access. Photo- 
graphs of over 110 buildings presently being monitored at three 
Army are presented and the energy parameters being monitored in 
each building are described. The structure of the energy data storage 
system is described, and instructions on how to obtain the energy use 
data that have been gathered are provided, along with examples of 
available data output formats. 


19578 (AD-A—054932) Army energy flow. Final report. Au- 
kielka, C.A. (Army Facilities Engineering Support Agency, Fort 
Belvoir, VA (USA). Research and Technology Div.). 4 Nov 1977. 
21p. (USAFESA-RT—2046). NTIS PC A02/MF AOl1. 

The purpose of this study was to quantify energy consump- 
tion in the Army by fuel and by utilization. In performing this study 
several assumptions were made to supplement the existing meager 
data base. (Author) 


19579 (AD-A—055095) Field test of building energy analysis 
tools and procedures. Interim report. Hittle, D.C. (Army Construc- 
tion Engineering Research Lab., Champaign, IL (USA)). May 1978. 
88p. (CERL-IR-E—129). NTIS PC A05/MF AOl. 

This report describes the results of the field test of three 
building energy analysis tools: (1) the Building Loads Analysis and 
System Thermodynamics (BLAST) program, (2) Predicting the 
Performance of Solar Energy Systems, and (3) Use of the Building 
Loads Analysis and System Thermodynamics Program to Perform 
Total Energy System Analysis. Projects to which BLAST was 
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applied included a flight simulator training facility, administrative 
buildings, and a hangar-administration building. Results showed that 
these tools can be effectively and usefully applied to the analysis and 
design of energy-conservative buildings. However, extensive revi- 
sion of the draft BLAST User’s Manual was recommended. The 
recommended revisions were accomplished prior to the publication 
of the User’s Manual in December 1977. Widespread dissemination 
and use of these energy analysis tools is recommended. 


19580 (AD-A—055213) USAF terrestrial energy study. Volume 
I. Executive summary. Final report, 1 April 1976-1 February 1978. 
Hall, D.C. (Air Force Aero-Propulsion Lab., Wright-Patterson 
AFB, OH (USA)). Apr 1978. Contract E(49-28)-1013. 29p. 
(AFAPL-TR—78-19-VOL-1). NTIS PC A03/MF AOl1. 

Present and future Terrestrial Power (Electrical and Ther- 
mal) requirements of the Air Force are summarized and categorized 
at both base and subbase level, with consideration given to applica- 
ble energy conversion technology and potentials. 


19581 Bivalent heat supply for the University of Passau (Basic 
Investigation). Streich, M.; Dworschak, J. pp vp. of Waermepumpen 
in Betrieb - heute und in Zukunft. Gruppe 2: Systeme. Duesseldorf, 
Germany, F.R.; VDI (1977). (In German) 

From VDI-meeting on heat pumps in operation - today and in 
the future; Muenchen, Germany, F.R. (7 - 9 Nov 1977). 

The stage by stage building of a new university is planned in 
Passau, with a total of 4200 student places for the faculties of 
Languages and Culture, Economics, Education and Science and 
Mathematics, Theology Politics and Sport. On the order of the 
Passau Land Construction Office suitable heat supply systems were 
chosen in 1975 by a basic investigation, which take into account the 
present energy situation and the local conditions. After an explana- 
tion of the constructional boundary conditions, the parameters of the 
system and individual optimisation are described. A technical de- 
scription follows of the heat pump system (single and two stage air 
heat pumps). A comparison economy shows that without air condi- 
tioning the conventional heating system would be about 14% better 
in total annual costs than the single stage heat pump system. 


19582 University of Bayreuth - Fully electric heat and cold 
supply - Energy compensation with heat pumps. Stauber, G. pp vp. 4 
Waermepumpen in Betrieb - heute und in Zukunft. Gruppe 2 
Systeme. Duesseldorf, Germany, F.R.; VDI (1977). (In German) 

From VDI-meeting on heat pumps in operation - today and in 
the future; Muenchen, Germany, F.R. (7 - 9 Nov 1977). 

A report on a plant under construction is presented. A critical 
examination of the criteria of choice for thermal energy supply led 
to a central system of supply with electrode boilers, heat pump and 
heat-cold store. The different methods of operation of the plant at 
different seasons of the year are explained and a lot of technical data 
is given. 


19583 Planning and construction of heat pump plants for public 
buildings. Goessl, N. pp vp. of Waermepumpen in Betrieb - heute 
und in Zukunft. Gruppe 3: Erfahrungen. Duesseldorf, Germany, 
F.R.; VDI (1977). (In German) 

From VDI-meeting on heat pumps in operation - today and in 
the future; Muenchen, Germany, F.R. (7 - 9 Nov 1977). 

A heat pump planning and operating model is presented. The 
basis of planning is represented, the results of variant studies are 
shown, and the specifications and performance of the plant are 
compared. 


19584 Studie: fernwaermeversorgung Ingolstadt. Text. (Study: In- 
golstadt remote heating plant. Text). Heidelberg, Ger.; Ka-Planungs 
GmbH ((nd)). vp. 

An economic and feasibility study was made of a remote 
heating plant for the Ingolstadt 1200-bed hospital. Three alternative 
heat sources were investigated: gas turbine thermal power plant, 
tapping the Bayernwerk AG nuclear power plant, and a coated haat 
pump plant. (JSR) 


19585 Studie: Fernwaermeversorgung Ingolstadt. Anlagen. 
(Study: Ingolstadt remote heating plant. Appendices). Heidelberg, 
Ger.; Ka-Planungs GmbH ([nd]). vp. 

The charts, graphs, and tables giving the numerical data for 
the study on the economic feasibility of a remote heating plant are 
compiled. (JSR) 


COMMERCIAL AND INDUSTRIAL BUILDINGS 
REFER ALSO TO CITATION(S) 18396, 18461, 18462 


19586 (AD-A—053955) Guide for night and weekend tempera- 
ture setback. Final report July—September 1977. Paoluccio, J. (Pao- 
luccio (Joseph), La Jolla, CA (USA)). Sep 1977. Contract N62583- 
77-M-R639. 91p. NTIS PC AOS/MF AOI. 
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Procedures are presented for implementing Naval Facilities 
Engineering Command Message No. 022124Z of March 1977, which 
calls for installation of night and weekend set back devices in order 
to conserve natural gas. Engineering guidelines are set forth for the 
design of set back control systems for seven of the most common 
Navy heating and cooling systems. 


19587 Heat recovery from the laboratory air. Allemann, R. (Air 
Froehlich A.G. fuer Energie-Rueckgewinnung, Arbon (Switzer- 
land)). G-J-T (Glas- Instrum.-Tech.) Fachz. Lab.; 22: No. 2, 96-97(Feb 
1978). (In German). 

Test set-ups in laboratories often produce vapours, smells, or 
gases, or else special air conditions are required for reasons of the 
room climate. In all cases, room air ventilation and fresh air supply 
are required. The heat content of the removed heat is lost, and the 
fresh air must be heated up to room temperature in winter. This 
means that laboratory buildings, with their high change of air, 
consume a lot of energy. 


19588 Economic considerations for heating of an industrial hall 
taking into account the application of the heat pump. Frings, H. 
(Fachhochschule Aachen (Germany, F.R.)); Stelzer, J.F. (Kernfors- 
chungsanlage Juelich G.m.b.H. (Germany, F.R.). Zentralabteilung 
Allgemeine Technologie). Klima Kaelte Ing.; 5: No. 12, 413-416(Dec 
1977). (In German). 

After assessing the heat losses of a medium industrial hall, 
statements follow concerning a heating devices fired by oil and gas 
and heat pumps driven by diesel-, gas- and electric motors. Calculat- 
ed are the different costs for installation and fuel consumption 
regarding heat pumps with and without using the waste heat of the 
combustion machines. Derived are the annual expenses of the several 
heatings. 


19589 Radiant energy heating system with power exhaust and 
excess air inlet. Johnson, A.C.W. (to Combustion Research Corp.). 
US Patent 4,044,751. 30 Aug 1977. Filed date 19 May 1975. 6p. 

A tube-fired radiant energy heating system is disclosed com- 
prising a burner of high rated capability and having a combustion 
chamber which is connected to an elongate radiant energy emitter 
tube typically carring a directing reflector, and connected at the 
output end to a power exhaust fan. Fixed primary and adjustable 
excess air inlet means are provided at the burner unit to permit 
excess air to be continuously drawn around the combustion chamber 
and into the radiant energy heater tube to be mixed with the ignited 
primary fuel/air mixture at the inlet to the heater tube. This method 
of firing permits the construction of the apparatus using lower cost 
materials which, if used in a burner system fired at Stoichiometric 
fuel/air ratios, would be thermally oxidized and weakened. The 
excess air flow results in the control of the emitted air temperature 
to safe levels, minimizing oxidation and maintaining the high tensile 
strength with high Btu inputs. The system also affords economic 
benefits in size and weight of materials, use of less costly alloys and 
finishes. The lower overhead temperatures also permit reduced tube 
mounting heights. 


19590 Installation for heating a fluid, preferably water, in a 

conventional central heating system, using the waste heat produced by 

a number of refrigerators. Gaustafsson, B.U. (to Projectus Industri- 

on AB). US Patent 4,041,724. 16 Aug 1977. Priority date 18 
‘eb 1975, Sweden. 6p. 

There is provided a heat pump installation for the heating of 
tap water and for room heating purposes, e.g., associated office 
spaces in large warehouses where a number of refrigerators are 
operating. The heat pump receives its input heat from the heat 
liberated by the refrigerators. In order to protect the refrigerators 
from the influence of the heat pump, and in order to accomplish a 
smooth operation of the heat pump, the installation according to this 
invention exhibits the features: that the evaporator device of the heat 
pump is arranged in the form of parallel-coupled evaporator units 
each of which is assigned an expansion valve controlled by the 
refrigerant pressure at the unit outlet; that a by-pass line containing a 
valve which opens when the outlet pressure reduces is arranged 
between the high-pressure side of the heat pump compressor and the 
refrigerant circuit of the heat pump, following the evaporator units; 
that another by-pass line with a valve controlled by the pressure or 
temperature at the inlet side of the compressor is arranged in parallel 
with the evaporator units of the heat pump; and that each evaporator 
unit of the heat pump is arranged in a heat-exchanging relationship 
with its particular first condensor unit in each condensor device of 
the refrigerators said condensor devices comprising in each case at 
least one additional condensor unit for the dissipation of the residual 
heat, for example to the outdoor air,a third by-pass line being 
arranged in parallel with the second condensor unit, and a control 
means being arranged to control the flow distribution between the 
condensor units as a function of the desired refrigerant pressure after 
the condensor device. 
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19591 Apparatus for recovery of heat from exhaust gases of 
dryer. Winstel, F.H. (to Auto-Heat, Inc.). US Patent 4,028,817. 14 
Jun 1977. Filed date 29 Sep 1975. 4p. 

Apparatus and method are disclosed for recovery of heat 
from exhaust gases of dryers and return of heat to the dryer system. 
Fresh air is drawn through a plurality of tubes in heat exchange 
relation to heated exhaust gases and introduced into the drying 
system without intermingling of contaminated exhaust gases with the 
heated fresh air. The apparatus and method have particular utility in 
gas-fired commercial and industrial laundry dryers. 


19592 Control technology for large plant. Ruosch, E. pp vp. of 
Waermepumpen in Betrieb - heute und in Zukunft. Gruppe 2: 
Systeme. Duesseldorf, Germany, F.R.; VDI (1977). (In German) 

From VDI-meeting on heat pumps in operation - today and in 
the future; Muenchen, Germany, F.R. (7 - 9 Nov 1977). 

The heat pump plant — a bank building with a useful 
area of 100,000 sq. meters on 11 floors with heat and cold energy for 
the heating and air conditioning plant and for hot water heati 
After an explanation of the method of operation of the plant, the 
functioning of the main control circuits and additional control cir- 
cuits is explained. 


TRANSPORTATION 


AIR AND AEROSPACE 
REFER ALSO TO CITATION(S) 20172, 20299 


19593 (AD-A—055766) Engine/airframe/drive train dynamic in- 
terface documentation. Final report. Richardson, D.A.; Alwang, J.R. 
(Boeing Vertol Co., Philadelphia, PA (USA)). Apr 1978. Contract 
DAAJ02-77-C-0040. 209p. NTIS PC A10/MF AOI. 

Engine/airframe/drive train dynamic interface problems of 
Boeing helicopters are described. The investigation leading to the 
problem solution, the solution, and its limitations are discussed. 
Forecasts of potential future problems, recommendation for investi- 
gations, and specifications are included. 


19594 (AD-A—056124) Wing planform geometry 
large subsonic military transport airplanes. Final technical 
March 1976-February 1977, Kulfan, R.M.; Vachal, J.D. (Boeing Co., 
Seattle, WA (USA). Commercial Airplane Group). Feb 1978. Con- 
tract F33615-76-C-3035. 66p. (D—6-46317). NTIS PC A04/MF AOl1. 
A Preliminary Design Study of large turbulent flow military 
transport aircraft has been made. The study airplanes were di 
to carry a heavy payload (350,000 Ib) for a long range (10,000 nmi). 
The study tasks included: Wing geometry/cruise speed optimization 
of a large cantilever wing military transport airplane; 
design and performance evaluation of a strut-braced wing transport 
airplane; and Structural analyses of large-span cantilever and strut- 
braced wings of graphite/epoxy sandwich construction (1985 tech- 
nology). The best cantilever wing planform for minimum takeoff 
gross weight, and minimum fuel requirements, as determined using 
statistical weight evaluations, has a high aspect ratio, low sweep, low 
thickness/chord ratio, and a cruise Mach number of 0.76. A near 
optimum wing planform with greater speed capability (M = 0.78) 
has an aspect ratio = 12, quarter chord sweep = 20 deg, and 
thickness/chord ratio of 0.14/0.08 (inboard/outboard). 


19595 (N—78-21094) Effect of high lift flap systems on the 
conceptual design of a 1985 short-haul commercial stol tilt rotor 
transport. Shovlin, M.D.; Gambucci, B.J. (National Aeronautics and 
Space Administration, Moffett Field, CA (USA). Ames Research 
Center). , 1978. 29p. (NASA-TM—78474; A—7364). NTIS PC 
A03/MF AO 

The sail of a derivative concept of a 1985 STOL tilt 
rotor transport, and of a second concept having a complex mechani- 
cal flap system similar to a short field B737 aircraft were compared 
for a 370 kilometer (200 nautical mile) short haul mission. The flap 
system of the latter allowed lift to be shifted from the rotor system to 
the wing, permitting a 26% reduction in dynamic component 
weight, while also permitting the use of a smaller wing. The win; 
and disc loading of this concept were 5746 (120 psf) and 1915 as 
psf) newtons/m?, respectively, while the wing and disc loading of 
the derivative concept were 4788 (100 psf) and 1197 (25 psf) new- 
tons/m*, respectively. The high lift wing tilt rotor showed slightly 
improved fuel usage over its entire operating range and about 6 to 
8% improvement in direct operating costs, resulting from its im- 
proved cruise efficiency and reduced weight. Other advantages 
include improved reliability with potentially reduced maintenance 
and better riding quality. 


19596 (N—78-21095) Fuel conservation merits of advanced tur- 
boprop transport aircraft. Final report, January—August 1977. 
Revell, J.D.; Tullis, R.H. (Lockheed-California Co., Burbank (USA). 
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Commercial Advanced Design Div.). c 1977. Contract NAS2- 
8612. 154p. (NASA-CR—152096; LR—2828 
AOl. 


3). NTIS PC A08/MF 


The advantages of a propfan powered aircraft for the com- 
mercial air transportation system were assessed by the comparison 
with an equivalent turbofan transport. Comparisons were accom- 
plished on the basis of fuel utilization and operating costs, as well as 
aircraft weight and size. Advantages of the propfan aircraft, con- 
cerning fuel utilization and operating costs, were accomplished by 
considering: (1) incorporation of propfan performance and acoustic 
data; (2) revised mission profiles (longer design range and reduction 
in; and cruise speed) (3) utilization of alternate and advanced tech- 
nology engines. 


RAILWAY 


19597 (PB—279457) Fuel efficiency improvement in rail freight 
transportation: multiple unit throttle control to conserve fuel. Final 
report February—April 1977. Jacobs, M.E. (Employment and Train- 
ing Administration, Washington, DC (USA). Office of Research and 
Development; Department of Transportation, Cambridge, MA 
(USA). Transportation Systems Center). Feb 1978. 58p. (FRA/ 
ORD—78/13). NTIS PC A04/MF AOl1. 

During tests performed in conjunction with the Burlington 
Northern and Urion Pacific railroads and AMTRAK, significant 
fuel savings were realized by using a semi-automatic throttle control 
device or fuel saver system to take one or more units of the 
locomotive consist off-line when the available power and tractive 
effort exceeded the demand. This procedure effectively lowered the 
horsepower per ton ratio of the train, improved power management 
in various terrains, and decreased the rate of fuel consumption. 


LAND AND ROADWAY 
REFER ALSO TO CITATION(S) 19694 


19598 (PB—280123) Fuel economy of heavy duty vehicles. 
France, C.J. (Environmental Protection Agency, Ann Arbor, MI 
(USA)). Sep 1976. 3lp. (HDV—76-01). NTIS PC A03/MF AOIl. 

The report summarizes the fuel economy data analysis per- 
formed on data from the report, A Study of Emissions from Heavy 
Duty Vehicles. The contract involved emission testing of 30 trucks. 
The truck stratification included two axle single unit trucks, 3 axle 
single unit trucks, and tractor trailer trucks. Eighteen gasoline and 
twelve diesel engine powered trucks constituted the 30 tested. All 
measurements were taken on a chassis dynamometer. From the 
emission measurements, fuel consumption was calculated using the 
carbon balance technique. Although both transient and steady state 
data were gathered, only the steady state fuel consumption was 
analyzed in this effort. Diesel powered trucks peak fuel economy 
was attained at 30 mph; gasoline powered trucks peak fuel economy 
occurred at 40 mph for light load test conditions, 30 mph at heavier. 


19599 (PB—280153) Research safety vehicle. Phase II. Volume 
II. comprehensive technical results. Final report July 1975—December 
1976. DiNapoli, N.; Fitzpatrick, M.; Strother, C.; Struble, D.; 
Tanner, R. (Minicars, Inc., Goleta, CA (USA)). Nov 1977. Contract 
DOT-HS-5-01215. 609p. NTIS PC A99/MF AO1. 

Phase I identified trends leading to the desired national social 
goals of the mid-1980's in vehicle crashworthiness, crash avoidance, 
damageability, pedestrian safety, fuel economy, emissions and cost, 
and characterized an RSV to satisfy them. In Phase II an RSV 
prototype was designed, developed and tested to demonstrate the 
feasibility of meeting these goals simultaneously. Although further 
refinement is necessary to assure operational validity, in all catego- 
ries the results meet or exceed the most advanced performance 
specified by The Presidential Task Force on Motor Vehicle Goals 
beyond 1980. 


19600 (PB—280760) Automotive fleet fuel consumption model: 
fuel for. Final report June—September 1977. Horton, J. (Department 
of Transportation, Cambridge, MA (USA). Transportation Systems 
Center). Mar 1978. 56p. (DOT-TSC-NHTSA—78-1). NTIS PC 
A04/MF AOl1. 

The computer model described in this report is a tool for 
determining the fuel conservation benefits arising from various hypo- 
thetical schedules of new car fuel economy standards. (Portions of 
this document are not fully legible) 


19601 (PB—282479) Highway statistics, 1976. Annual report, 
1976. (Federal Highway Administration, Washington, DC (USA)). 
Jun 1978. 171p. (FHWA/HP/HS—76). 

The 31st of an annual series, the publication presents the 1976 
analyzed statistics of general interest on motor fuel, motor vehicles, 
driver licensing, highway-user taxation, State highway finance, high- 
way mileage, and Federal aid for highways; and 1975 highway 
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finance data for municipalities, counties, townships, and other units 
of local government. 


19602 (PB—282659) Assessment of the application of automatic 
vehicle identification technology to traffic management. Appendix A: 
review of automatic vehicle identification technology, and candidate 
applications. Final report. Ferlis, R.A.; Aaron, R. (Peat, Marwick, 
Mitchell and Co., Washington, DC (USA)). Jul 1977. Contract 
DOT-FH-11-9198. 58p. NTIS PC A04/MF AO1. 

The appendix describes several Automatic Vehicle Identifica- 
tion technologies which may be applied for purposes of traffic 
management. In addition, 16 candidate traffic management applica- 
tions are identified and discussed. 


19603 (PB—282931) Computer-assisted traffic engineering using 
assignment, optimal signal setting, and modal split. Final report apr 75- 
September 1977. Gershwin, S.B.; Little, J.D.C.; Gartner, N. (Massa- 
chusetts Inst. of Tech., Cambridge (USA)). May 1978. Contract 
DOT-TSC-849. 101p. NTIS PC A06/MF AOl1. 

Methods of traffic assignment, traffic signal setting, and 
modal split analysis are combined in a set of computer-assisted traffic 
engineering programs. The system optimization and user optimiz- 
ation traffic assignments are described. Travel time functions are 
presented for freeways, freeway entrance ramps, and signalized 
streets. Both single-vehicle and multiple-vehicle class (cars, car 
pools, and buses) formulations are described. Energy optimization is 
treated, and gasoline consumption functions for cars and buses are 
shown. Modal split analysis is described and integrated with the 
assignments so that the effect of favoring buses and car pools with 
‘diamond lanes’ can be measured. The procedures are described and 
numerical examples are presented. It is concluded that this approach 
to traffic engineering is practical and computer programs can be 
written to analyze major parts of the traffic networks of U.S. cities. 


INDUSTRY AND AGRICULTURE 
REFER ALSO TO CITATION(S) 19640, 20367 


19604 (NP—23279) Energy Audit Series, No. 1. Iron Casting 
Industry. Rose, K.S.B. (Department of Energy, London (UK); De- 
partment of Industry, London (UK)). 1976. 132p. Dep. NTIS (US 
Sales Only), PC AO7/MF AO1. 

The iron casting industry accounts for about 2% of all our 
primary energy consumption. A quantitative analysis is presented of 
the flow of energy through most of the processes currently being 
operated. The opportunities for — energy by the introduction of 
improved technology, and the need for research, development, and 
‘demonstration’ are thereby identified. It is estimated that, in addition 
to savings that might accrue through ‘good housekeeping’ measures, 
not less than 10% of the fuel needed for casting might be saved by 
employing better technology, although this could take 15 to 20 years 
to achieve. The air pollution problems of the industry in relation to 
its energy needs are also examined. The extra energy necessarily 
consumed in reducing environmental pollution will be comparative- 
ly small if the appropriate technology is employed. 


19605 (STU—S59) Future steelplant: a study on energy consump- 
tion. (Styrelsen foer Teknisk Utveckling, Stockholm (Sweden)). 
1977. 44p. Dep. NTIS (US Sales Only), PC A03/MF AO1. 

Since 20% of all industrial energy consumption in Sweden is 
in the iron and steel industry, the possibilities for reducing the 
energy requirements for producing steel products and ways and 
means for achieving such energy conservation were studied. Cur- 
rently used processes and equipment were surveyed in order to 
identify energy conservation possibilities such as waste heat recov- 
ery and use, and the implementation of new or improved processes 
and equipment. (LCL) 


19606 (TID—28720) Optimization of energy usage in textile 
finishing operations. Quarterly progress report, March 1—May 31, 
1978. Beard, J.N. Jr.; Beckwith, W.F. (Clemson Univ., SC (USA). 
Dept. of Chemical Engineering). 1978. Coniract EY-76-S-05-5248. 
4lp. Dep. NTIS, PC A03/MF AOl1. 

Progress in research studies of energy consumption in drying 
and dying operations in textile mills is reported. The purpose of this 
research is to affect industrial energy conservation by optimizing the 
equipment, materials and procedures used in fabric production. 


(LCL) 


19607 Industry's energy specialists find strength in numbers. 
Bell, K.W. Electr. Rev. (London); 203: No. 9, 28-29(8 Sep 1978). 

While national energy conservation measures have lost the 
urgency they assumed during the oil crisis, they remain just as valid. 
Energy managers’ groups offer industry a way of achieving signifi- 
cant savings, but they do need support from Government, the 
energy supply industries and other organisations. 
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19608 Guidelines for the promotion of speedy introduction of 
energy-conserving technologies and products on the market. Dated 
April 17, 1978. Bundesanzeiger; 30: No. 76, (Apr 1978). (In German). 

The following yas are discussed; in order to put products 
and processes for the efficient use of energy (projects) quickly on the 
market, enterprises with their seat in the FRG can, according to 
these guidelines, provided funds are available, be granted financial 
means out of the Federal budget, that is to say, if the introduction 
onto the market is not to be expected, or only to be expected with 
considerable delay, without public aid on account of high financial 
risk; financial aids can only be granted on application to those who 
make it their business that products and processes for the rational use 
of energy are put on the market in a speeded-up fashion; and projects 
within the sense of these guidelines cannot be promoted if within the 
framework of other Federal or Laender program funds. 


19609 Integrated supply of heat, electric power and motive 
energy in industrial plants. Koenig, W.; (Chemische Werke Huels 
A.G., Marl (Germany, F.R.)). Tech. Mitt; 71: No. 2, 87-91(Feb 
1978). (In German). 

For the installation of industrial power plants, the industrial 
demand for different types of energy must be determined for about 
15 to 20 years. Rules of thumb are given for the drawing-up of such 
energy consumption prognoses. The article deals with energy supply 
with the aid of combined heat and power generation, the design of a 
large industrial power plant, the use of a motor generator, and 
decision criteria for the alternative ‘electric drive or steam turbine 
drive’. 


ENERGY SOURCES 
REFER ALSO TO CITATION(S) 18270, 18721, 19401, 19684 


MATERIALS 
REFER ALSO TO CITATION(S) 19612 


19610 (DOE/CS—0039/1) Interim technical report on the per- 
formance of blended cements in concrete viewed in relation to the 
potential offered by these cements for reducing energy consumption in 
cement manufacture. (Department of Energy, Washington, DC 
(USA)). Oct 1978. 340p. Dep. NTIS, PC A15/MF AOl. 

The production of portland cement, the key ingredient of 
concrete, is an energy-intensive process. The potential for realizing 
significant reductions in energy requirements is high, but a long time 

riod will be required to realize this potential owing to high capital 
investments required to replace existing plants with more efficient 
systems. The use of blended cement appears to be one viable 
supplement to other energy conservation schemes related to the 
production of portland cement. Blended cements are hydraulic ce- 
ments com of mixtures of conventional portland cement with 
additions that are either themselves capable of hydraulic setting 
(certain metallurgical slags) or are pozzolanic (such as fly ash), 
industrial wastes or by-products (slags and fly ash), and spent oil 
shale or certain mine tailings. These materials are blended or inter- 
ground with the portland cement clinker in an operation with 
relatively low energy requirements. The potential energy savings 
offered by blended cement can be realized only if existing barriers to 
their manufacture and use are identified and acted upon. Work has 
been directed at an evaluation and modification of test procedures 
and specifications for blended cements and Battelle's Columbus 
Laboratories is concerned with properties and performance of blend- 
ed cement concretes. The first phase of the program (Task No. 1) is 
a critical analysis of the situation regarding the engineering proper- 
ties and performance record of blended cement concretes. In Task 
No. 2, research concerned with the engineering properties of blend- 
ed cement concretes will be conducted. The final phase will draw on 
the analysis carried out in the previous tasks to prepare a document 
that will aid public policy makers in developing a strategy to 
overcome the barriers which currently hinder the use of blended 
cements in concrete construction in the U.S. (MCW) 


EQUIPMENT AND PROCESSES 


REFER ALSO TO CITATION(S) 17935, 18727, 18728, 19081, 
19354, 19406, 19407, 19408, 19410, 19465, 19542, 19543 


19611 (AD-A—056477) New energy saving techniques for the 
production of dense foods. Rahman, A.R.; Kelley, N.J.; Ayoub, J.A.; 
Westcott, D.E. (Army Natick Research and Development Com- 
mand, MA (USA)). Jun 1978. 15p. NTIS PC A02/MF AO1. 
Dehydration has long been recognized as a successful method 
of preserving and reducing the weight of foods. Among the many 
drying methods, freeze-drying has shown to yield a very high 
quality finished product although with no significant reduction in 
volume. Therefore, research has been concentrated during the past 
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few years on volume reduction of such dehydrated foods by com- 
pression. The use of dehydrated compressed foods com to non- 
dried, non-compressed counterparts, results in savings in packaging, 
transportation and storage costs, since volume and weight are re- 
duced by several fold. Benefits to combat operations are not only 
realized in military feeding systems but in logistics for the combat 
soldier, for underwater and surface naval vessels, and for aircraft and 
space vehicles. Ecological benefits due to reduction of packaging 
wastes are an added dividend. 


19612 (HCP/CS—1549) Opportunities for energy conservation 
in finished concrete products, Final report. Zaccor, J.V.; Jewett, J. 
(Scientific Service, Inc., Redwood City, CA (USA)). 1978. 
Contract EC-77-S-03-1549. 105p. Dep. NTIS, PC A06/MF AO1. 
Based on an industrial audit and prone analysis, two ener 
conservation opportunities were identified as applicable to the fin- 
ished concrete products industry. One of these involved substituting 
a naturally cementitious material, pozzolan, for a portion of the 
cement, and the other involved the application of an appropriate 
insulation to achieve thermal isolation of material needlessly cycled 
with the product. Analyses of curing processes and small-scale 
laboratory tests were conducted to find appropriate blends of pozzo- 
lan, cement, and curing temperatures to achieve energy savings 
while maintaining satisfactory early strength in concrete test cylin- 
ders. A parametric study of curing energy versus these mixtures and 
temperatures was made to arrive at an optimum energy saving 
"batch design”’ to try in the field. This proved to be a combination in 
which 30% of the cement was replaced by pozzolan. Applied to the 
10% cement content concrete products manufactured each year, this 
measure could save 1.0 million tons of cement used annually (1980) 
at an energy cost of .86 million barrels of oil equivalent to produce. 
On-site surveys of several commercial block plants provided input 
for calculational assessments that indicated 40% to 70% of curing 
energy might be saved by insulation. This study showed that there 
are simple measures which can save money and energy in the 
concrete block industry; the demonstrated applications are directly 
pertinent to over 5,000 nearly identical processing units (kilns) in the 
concrete block industry; both measures are economically viable—for 
the insulation measure, returns on investment were 22% and 40%, 
calculated from the measured saving at two plants and the expected 
service life; and if applied nationwide, the energy saving would be 
about 1.5 million barrels of oil equivalent in the concrete block 
industry alone. (LCL) 


19613 (PNL—2694) Analysis to develop a program for energy 
conservation in irrigated agriculture. Cone, B.W.; Brix, V.L.; Eakin, 
D.E.; Laughlin, B.M. (Battelle Pacific Northwest Labs., Richland, 
WA (USA)). Sep 1978. Contract EY-76-C-06-1830. 95p. Dep. NTIS, 
PC A05/MF AOl1. 

It is estimated by the FEA that 0.26 quadrillion Btus of 
energy is annually required to irrigate crops in the USA. The 
development of a DOE program for energy conservation in ay <8 
tion is described. Information is included on: studies of ho i 
energy consumption can be reduced and by how much; engineering 
and economic studies of irrigation equipment and methods; proposals 
for improving the efficiency of pumps and prime movers; projects 
selected for demonstrating irrigation energy conservation; and rec- 
ommendations for further research. (LCL) 


19614 (TREE—1308) Energy conservation with fired heaters. 
Cox, N.D.; Jensen, W.P. (Idaho National Engineering Lab., Idaho 
Falls (USA)). Dec 1978. Contract EY-76-C-07-1570. 62p. Dep. 
NTIS, PC A04/MF AOI. 

Energy consumption in and the energy conservation potential 
with the operation of fired heaters in the petroleum refining and 
petrochemical industries are examined. It was found that the Te 
specific energy consumption for refining petroleum in 1972 was 4.32 
GJ/m*{[a]. From 60 to 67% of this energy was passed through fired 
heaters. By using the best available technology with fired heaters, it 
was found that the specific energy consumption could be reduced 
about 15%. By the end of 1976, refiners had reduced the specific 
energy consumption by 12.2%, but not all of this was the result of 
improving fired heater performance. With the use of oil consumption 
projections to the year 200U, an estimate of the average annual 
energy conservation potential with the best available technology was 
found to be 0.83 EJ/y. It was found that the specific energy 
consumption in manufacturing petrochemicals depends on the prod- 
uct and is much larger than the average for the whole chemical 
industry. Between 70 and 90% of the energy consumed passed 
through fired heaters. Utilizing projections to 1990 of the production 
of primary olefins and aromatics led to an estimate of 0.17 EJ/y for 
the average annual energy conservation potential with the best 
available technology. Achieving these energy conservation poten- 
tials has depended on and will continue to depend on the economic 
justification of capital expenditures. Resistance to spending capital 
funds for conservation projects is building, and there is a need for 
government action to supply a greater incentive for such expendi- 
tures. There is a need for new technology to recover the latent 
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heatof vaporization of the water vapor in the combustion gases. This 
technology would increase the energy conservation potential with 
fired heaters by about one-third. The funding of research on this 
process is recommended. 


19615 Economic advantages of recent improvements in cold blast 
cupola melting practice. Powner, G.; Rogers, D.; Turley, R.J. 


(Duport Foundries Ltd, Engl). Br. Foundryman; 71: 135-143(Jun 
1978). 


The report sets out one company’s findings at two of its four 
foundries. From the process improvements described, considerable 
savings, both from a financial and energy point of view, have been 
achieved. 2 refs. 


19616 Principal scientific and technical problems of application 
of optical radiation in agriculture. Murugov, V.P.; Prishchep, L.G. 
(All-Union Sci Res Inst of Rural Electrific, USSR). Svetotekhnika; 
No. 5, 2-4(May 1978). (In Russian). 

The present state and efficiency of using optical radiation for 
agricultural purposes is briefly described and analyzed. Principal 
organizational and technical tasks and scientific lines of development 
of lighting installations in agriculture are formulated. Manufacture 
and use of fluorescent, ultraviolet, and infrared lamps in the USSR 
for agricultural purposes is described and the relevant problems are 
discussed. 


19617 Some problems of lighting the buildings for cattle-breeding. 
Lyamtsov, A.K.; Tishchenko, G.A. (All-Union Sci Res Inst of Rural 
Electrific, USSR). Svetotekhnika; No. 5, 4-6(May 1978). (In Russian). 

The paper discusses lighting design problems for cattle farms. 
Natural lighting factors are analyzed, standard values for these farms 
are presented. Recommendations are given for servicing the lighting 
installations. 


19618 Infrared radiation for livestock-breeding applications. 
Kozhevnikova, N.F. (All-Union Sci Res Inst of Rural Electrific, 
USSR). Svetotekhnika; No. 5, 6-9(May 1978). (In Russian). 

Data are presented on irradiators and installations for infrared 
heating of young domestic animals and poultry. Problems of selec- 
tion of IR heating conditions and parameters of irradiation installa- 
tions are considered. 


19619 Lighting installation with a flat light guide for crop grow- 
ing in buildings without natural light. Aizenberg, Yu.B.; Bukhman, 
G.B.; Leman, V.M.; Pyatigorskii, V.M.; Fantalov, O.S. (All-Union 
Inst of Light Technol, USSR). Svetotekhnika; No. 5, 14-17(May 
1978). (In Russian). 

Design and functional aspects of the lighting devices incorpo- 
rating flat light guides are considered. The advantages of these 
devices over the traditional irradiating equipment are shown. The 
use of the flat light guides for interior plant growing purposes is 
dealt with. 


19620 Optimization of plant-growth irradiator characteristics 
based on photobiological experiments. Prikupets, L.B.; Sarychev, 
G.S.; Fedyun’kin, D.V. (All-Union Inst of Manuf of Light Sources, 
USSR). Svetotekhnika; No. 5, 19-21(May 1978). (In Russian). 

A photobiological experimental scheme is proposed relying 
on the use of selective metal halide lamps permitting optimization of 
the principal lighting parameters of plant growing installations to be 
made with allowance for the intended application of the finished 
product and particular characteristics of the plants. Results are 
presented relating to the studies of a group of green vegetables. 


19621 Lighting equipment with high-intensity sources for plant 
growing. Vasil’ev, V.1.; Vasserman, A.L.; Zhil’tsov, V.I.; Kvashin, 
G.N.; Konstantinov, B.A. Svetotekhnika; No. 5, 21-23(May 1978). (In 
Russian). 

Principal characteristics are presented for the lighting equip- 
ment incorporating arc xenon lamps and used for growing vegeta- 
bles, cereal crops and flowers in various cultivation installations with 
inadequate natural illuminance. Field of uses of such an equipment is 
outlined, the results obtained are described. Some ways of enhancing 
the operating characteristics of the arc xenon lamps are shown. 


19622 Phytophotometric evaluation of irradiation. Khazanov, 
V.S. (All-Union Inst of Manuf of Light Sources, USSR). Svetotekh- 
nika; No. 5, 24-26(May 1978). (In Russian). 

The paper emphasizes the suitability of the PAR function as a 
reference photometric function when characterizing the radiation for 
plant growing purposes, thereby discarding any of the spectral 
photosynthetic efficiency functions, both experimental and calculat- 
ed, for the same purposes. 


19623 Energy characteristics of the welding process using asym- 
metrical heteropolar current. Rabkin, D.M.; Voropai, N.M.; Mishen- 
kov, V.A. (Weld Inst im. E.O. Paton, Acad of Sci of the Ukr SSR). 
Avtomat. Svarka; No. 4, 5-10(Apr 1978). (In Russian). 
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It is shown that an increase in the asymmetry coefficient of a 
heteropolar current results in a redistribution of the arc capacity in 
the cathodic and anodic part of the period, and in an increase in 
effective efficiency of the arc and durability of the nonconsumable 
electrode. As far as its technological possibilities are concerned, 
welding with an asymmetrical heteropolar current is more effective 
than welding with a constant current of reverse and direct polarity, 
as well as with a balanced alternate current. 


19624 Evaporation processes. Problems and solutions. Cole, J.W. 
Chem.-Anlagen Verfahren; No. 3, 34-36(Mar 1978). (In German). 

A few problems connected with evaporation processes, are 
investigated particularly incrustation, corrosion and energy saving, 
as well as the treatment of heat-sensitive products. Modern technol- 
ogies which could contribute to the solution of these problems, such 
as steam jet thermo-compression, recompression and special plate 
and pipe constructions, are described. 


19625 Energy economizing in heating. Jank, R. (Kernforschung- 
sanlage Juelich G.m.b.H. (Germany, F.R.). Projektleitung Nichtnuk- 
leare Energieforschung). Chem. Ztg.; 102: No. 7/8, 249-253(1978). 
(In German). 


19626 Prereduction of iron ores for subsequent electric smelting: 
a reducibility study. Muller, M.B.; Fakhoury, S.S. (Norw Inst of 
Technol, Div of Process Metall, Trondheim). Scand. J. Metall.; 7: 
No. 3, 114-125(1978). 

A scheme is presented for redesigning the electric iron smelt- 
ing process to include preheating and prereduction with smelter gas 
in a countercurrent arrangement. Based on experiments with Norwe- 
Pom (Rana) ore pellets, a study has been made of the effect of gas 

ow rate, reduction gas potential, hydrogen in gas, and temperature, 
on the reducibility of pellets of hematite to wustite. Direct experi- 
ments with gas composition stepwise changed to follow a chosen 
operating line in countercurrent operation have been made. The 
proposed scheme is expected to increase the productivity of the 
electric smelting furnace by about 90%, with corresponding saving 
in consumption of electric energy. 13 refs. 


19627 Energy conservation at the ISAB refinery at Marina di 
Melilli. Bifulco, F.; Russo, V. (ISAB, Mar de Melilli, Siracusa, 
Italy). Riv. Combust.; 32: No. 2-3, 35-42(1978). (In Italian). 

This paper reviews the main problems of energy conservation 
during the first year of operation of the new ISAB refinery at 
Marina di Melilli, Sicily. Measures taken to reduce energy consump- 
tion during 1977 include the introduction of changes in the produc- 
tion cycle, the reduction of steam production by the thermoelectric 
power plant, the reduction of fuel consumption, and the reduction of 
indirect causes of energy consumption (such as process air and 
nitrogen). 


19628 Measures realized at the Cremona refinery to reduce 
energy consumption. Marca, G.C.; Lucarno, P.; Molin, R.; Bettera, 
G. (Amoco Ital, Raffineria di Cremona, Italy). Riv. Combust.; 32: 
No. 2-3, 56-60(1978). (In Italian). 

An energy conservation program was started in 1974 at the 
Amoco Italia refinery at Cremona. Energy-saving measures taken 
include the replacement of existing motor pump groups by more 
efficient ones, insulation of fuel oil tanks with polyurethane, recov- 
ery of condensates from both the plants and the tank pool, replace- 
ment of the convective sections of four process furnaces, and instal- 
lation of an air preheater on the topping furnace. The overall saving 
is evaluated at 20% of the former consumption of fuel and energy. 


19629 Optimization of the heat transfer in refinery plants. Pardi, 
D. (Mobil Oil Ital, Raffineria di Napoli, Italy). Riv. Combust.; 32: 
No. 2-3, 61-67(1978). (In Italian). 

This paper emphasizes the need to recover heat at the highest 
possible thermal level, where the geometry of the heat recovery 
equipment has already been optimized. The advantage of transfering 
heat from one plant to another, when the thermal levels involved are 
different, is demonstrated. Examples are given of energy conserva- 
tion measures realized at the Naples refinery, with special reference 
to operating conditions control and to heat exchanger fouling. 


19630 Actions undertaken and results obtained in the field of 
energy conservation at the trecate refinery. Dal Vecchio, G.; Merlo, 
G.B. (SARPOM, Raffineria di Trecate Novara, Italy). Riv. Com- 
bust.; 32: No. 2-3, 77-80(1978). (In Italian). 

The principal energy conservation measures taken at the 
SARPOM refinery at Trecate are reviewed. These include optimiz- 
ation of combustion, optimization of the distribution and utilization 
of steam, optimization of on site/off site consumption, optimization 
of heat transfer, reduction of salt in petroleum crude, increasing the 
efficiency of heat exchangers, and conservation of process energy. 


19631 Energy conservation: measures taken and modifications to 
vacuum distillation plants. Spada, D.; Burnelli, U. (ANIC, San 
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Donato Milanese, Italy). Riv. Combust.; 32: No. 2-3, 81-91(1978). (In 
Italian). 

A report is given on the actions taken to save energy in the 
vacuum distillation of topped crude for the preparation of catalytic 
cracking feedstock at the ANIC plant at Gela. These measures 
include improvement of the efficiency of the furnaces, ejectors, and 
heat exchanger; thermal integration with other plants; installation of 
new instrumentation and a process computer; antifouling measures; 
and analysis and criticism of the current level of information and 
involvement of operating personnel. 


WASTE HEAT RECOVERY AND UTILIZATION 


REFER ALSO TO CITATION(S) 18666, 19374, 19379, 19380, 
19382, 19383, 19384, 19385, 19386, 19419, 19530, 19591 


19632 (AD-A—052402) Acid dew-point determination for gas- 
turbine, waste-heat recovery units. Research and development report. 
Petry, B.R. (Naval Ship Research and Development Center, Annap- 
olis, MD (USA)). Mar 1978. 29p. (PAS—77-29). NTIS PC A03/MF 
AOl. 


The efficiency of gas-turbine engines can be increased at 
constant turbine inlet temperatures with the addition of a bottoming 
waste-heat recovery cycle. The waste-heat recovery unit introduces 
several additional problems, one of which is corrosion due to the 
condensation of sulfuric acid vapors in the low-temperature section 
of the waste-heat recovery unit and the downstream stack. A review 
is made of past investigations into the formation of sulfur oxides and 
sulfuric acid in exhaust gases and the determination of the acid dew- 
point temperature. The influence of such items as the sulfur content 
of the fuel, quantity of excess air in the combustion process, and 
humidity of the combustion air were examined and the results are 
presented in such a manner that the acid dew point can be predicted 
for marine gas-turbine conditions. The available experimental data 
were compared with these results. 


19633 Heat recovery systems. Heyn, F.M.; Yin, C.F.; Hanson, 
G.L.; Schreck, R.C. (to Thermal Transfer, div. of Kleinewefers). US 
Patent 4,129,176. 12 Dec 1978. Filed date 9 Jun 1977. 4p. 

A heat recovery system is provided for recovering heat from 
flue gases and the like and heating combustion air or the like in the 
form of a flue gas conduit receiving hot flue gas from a furnace or 
the like, a metallic recuperator receiving hot flue gas from said flue 
gas conduit, a ceramic regenerator selectively receiving at least a 
part of the hot flue gas leaving the metallic recuperator, by-pass 
means in parallel with the ceramic regenerator receiving any of the 
flue gas leaving the metallic recuperator which does not go through 
the ceramic regenerator, stack means receiving the flue gas from the 
by-pass means and the ceramic regenerator means for discharge to 
the atmosphere, means delivering air to be heated in parallel to the 
ceramic regenerator and the metallic recuperator, and the conduit 
means receiving and combining heated air from the ceramic regen- 
erator and the metallic recuperator for delivery to a point of use. 


19634 Saving energy by utilizing the residual heat in metallurgi- 
cal processes. Trappe, U. (Gesellschaft fuer Industriewaerme - Gefi, 
Krefeld (Germany, F.R.)). Gas Waerme Int.; 27: No. 4, 184-189(Apr 
1978). (In German). 

The utilization of residual heat in metallurgical processes can 
be carried out in most cases with well-known technical means, 
because of its high energy content. If one uses the remaining energy, 
which is contained in process gases in the form of chemically latent 
heat and in waste gas as remaining heat, in the same process, then 
particularly high savings in primary energy can be made. The use of 
waste heat at high temperature in subsequent or quite separate 
processes belongs to the state of technology, even if their further use 
is frequently connected with the disadvantage of high costs for the 
necessary plant, long transport routes for the heat and missing time 
harmonisation between heat supply and heat demand. A consider- 
able part of residual heat arises in large quantities of flowing media 
at low temperature, for the use of which there are only few technical 
possibilities. The expense required for its further development is not 
Justified at present on economic causes. The further development of 
utilization of residual heat with the aim of counteracting the expect- 
ed energy shortages, in part, is therefore largely dependent on 
Government support. 


19635 Heat recovery and use of CO. as gaseous fertilizer in 
horticulture. Budzinski, A. (Landwirtschaftskammer Rheinland, 
Bonn (Germany, F.R.)). Gas Waerme Int; 27: No. 5/6, 312- 
316(1978). (In German). 

The author describes the use of waste gas from natural gas 
fired furnaces for horticultural purposes. Apart from utilizing low- 
temperature heat for soil, vegetation and space-heating by means of 
convectors, gardeners can use the carbon-dioxideladen waste gas 
with an admixture of air as a gaseous fertilizer in greenhouses. This 
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makes for better utilization of the energy content of natural gas and 
for faster growth of plants. 


19636 Thermal calculation of a pneumatic channel with a sub- 
merged heat-exchange surface. Gel'perin, N.I.; Ainshtein, V.G.; 
Pirog, N.I. Khim. Prom-st. (Moscow); No. 3, 51-52(1978). (In Rus- 
sian). 

A study is made of the combined process of transport of 
fluidized solid particles in a pneumatic channel with simultaneous 
cooling of the particles by cold air and boiling water under pressure. 
Temperature curves plotted along the length of the channel are 
presented. In the case of the cooling of a pyrite residue from a 
roasting furnace a comparison is made between the heat-removal 
processes in the presence and absence of a heat-exchange surface in 
the channel. The possibility of obtaining process steam by recovery 
of the physical heat of the solid material is demonstrated. 


19637 Hot water system. Mueller, P.; Prine, R.A. (to Paul 
Mueller Co.). US Patent 4,041,726. 16 Aug 1977. Filed date 29 Mar 
1976. 10p. 

A hot water system is described which utilizes heat from the 
refrigerant of a refrigeration system to produce hot water. The 
utilized heat consists of the superheat of the refrigerant vapor, the 
heat of condensation or latent heat, and part of the sensible heat of 
the liquid refrigerant. The water passing through a water-cooled 
condensing unit, which is part of the refrigeration system, is heated 
to a selected temperature by removal of both the latent heat and 
superheat and part of the sensible heat from the refrigerant as it 
passes through the condenser unit. The condensing unit has a water 
inlet and an outlet between which is connected a hot water storage 
tank. As the water in the condensing unit is heated by absorption of 
latent and superheat and part of the sensible heat from the refriger- 
ant passing therethrough, the heated water rises and flows by 
convection into the storage tank. Eventually the storage tank may 
fill completely with water of a selected temperature. A temperature 
responsive flow restriction device, or thermostat, is located between 
the water outlet of the condenser and the storage tank, which 
restricts the flow of water below a preselected temperature. The 
heated water, being lighter than the balance of the water in the tank, 
will remain stratified at the top of the tank and may be drawn off as 
needed.A condensing unit is especially designed with greater heat 
exchange surface than would normally be provided with the refrig- 
eration system so that water at convection flow and at a higher 
temperature than normal can be used in the condensing unit and yet 
achieve the necessary absorption of heat from the refrigerant passing 
through the condensing unit as required for proper operation of the 
refrigeration system. 


19638 Furnace waste gas heat recovery device and method of 
using same. Robinson, P.W. *Us Patent 4,030,877. 21 Jun 1977. Filed 
date 26 Nov 1975. 6p. 

A waste gas heat recovery device and method of using the 
same are disclosed. This device may be interposed between a stack 
and associated to use the waste heat and minimize the heat energy 
required in operating the furnace. The device may also be used with 
any type furnace or heat emitting device in which heated waste gas 
and air for combustion of fuel are discharged through the waste gas 
flues alternately. 


19639 Control system of a blast furnace gas energy recovery 
plant. Yamamoto, H.; Nishiyama, O.; Ozaki, T.; Iwamoto, T.; 
Nagata, O.; Katori, Y.; Tsujimoto, M.; Kano, Y. Kawasaki Giho; No. 
61, 58-46(Aug 1976). (In Japanese). 

Recently a blast furnace gas washer plant and a gas energy 
recovery plant were successfully applied to practical uses by KHI. 
Based on our expertise, a new system has been planned, equipped 
with blast furnace gas washer plant and gas energy recovery plant in 
the downstream of the blast furnace, and a coordination control 
system to maintain proper operation of the system has been devel- 
oped. On the basis of digital simulation using nonlinear mathematical 
models of the plant components, this paper concludes that the KHI- 
designed systems have been found suitable for field use. 


19640 Compound waste treatment plant pointing to heat utiliza- 
tion. Oyama, M.; Ide, Y.; Nakanishi, G. Kawasaki Giho; No. 61, 47- 
53(Aug 1976). (In Japanese). 

KHI has put into use a waste incineration plant which dis- 
poses of many kinds of wastes discharged from steel plants while 
recovering useful heat from the wastes. This system provides a kind 
of treatment which endeavors to recirculate wastes as resources and 
to make efficient use of them. This paper gives the material proper- 
ties of each waste, technical points of designing the plant and outline 
of the system. The wastes are combustible solids such as wood, 
paper, cloth, rubber and plastics, sludge from water treatment, tar 
sludge, waste paints, oils and liquids. This plant is provided with pre- 
treating equipment such as oil reproducing equipment for waste oil, 
a cutter for large solid wastes, a rotary kiln for simultaneous inciner- 
ation of the wastes, a waste heat boiler, a waste oil burning boiler 
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and air pollution prevention equipment for flue gases of the kiln and 
the waste oil burning boiler. The heat energy of waste burning is 


recovered as steam by the waste heat boiler and the waste oil 
burning boiler. The steam can be applied to industrial processes. 


INDUSTRIAL WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 17746, 17946, 17947, 18733, 
18734, 19352, 19353, 20178, 20179, 20297 


19641 (AD-A—054707) Field evaluation of the modular augered- 
bed heat-recovery solid waste incinerator. Final report. Hathaway, 
S.A.; Lin, J.S.; Collishaw, A.N. (Army Construction Engineering 
Research Lab., Champaign, IL (USA)). May 1978. 58p. (CERL-TR- 
E—128). NTIS PC A04/ MF AOl. 

This report presents the results of a field evaluation of the 
operating prototype modular (package) augered-bed, heat-recovery, 
solid-waste incinerator (ABI) conducted on 23-28 May 1977. The 
ABI tested is a horizontal, cylindrical, cast refractory-faced combus- 
tion chamber fitted with a water-cooled auger to convey burning 
waste. Feeding and ash removal are continuous, and steam is pro- 
duced in a coiled heat exchanger at the base of the stack from water 
preheated in the auger. The throughput capacity of the furnace is 
approximately 3.5 tons/hour (3.2 mt/hour), more than three times 
the capacity of currently marketed modular incinerators. The report 
furnishes a detailed description of the system evaluated, a critical 
appraisal of essential unit operations, and environmental and energy 
data. The satisfactory performance of the furnace, which is a major 
innovative aspect of the unit evaluated, indicated that it has potential 
for Army use. However, because of the unreliability of mechanical 
auxiliaries, inadequate materials of construction, and poor system 
configuration, the ABI as it presently exists cannot be recommended 
for immediate deployment for processing solid waste generated on 
Army fixed facilities and installations. It was concluded that re- 
engineering around the furnace using established methods could 
snake a practicable heat-recovery solid-waste incineration system 
available. (Author) 


19642 (AD-A—055978) Recovery of organic values from TNT 
manufacturing wastes. Technical report. Gilbert, E.E. (Army Arma- 
ment Research and Development Command, Dover, NJ (USA). 
Large Caliber Weapon Systems Lab.). Mar 1978. 36p. (ARLCD- 
TR—78012). NTIS PC A03/MF AOI. 

Pure 2,4 DNT-3- and -5-SO3Na were prepared from 2,3,4- 
and 2,4,5-TNT, respectively, and a procedure was developed for 
their extraction (as a mixture) from red water. Reactions of the 
sulfonates were studied, with special emphasis on direct and indirect 
methods for desulfonating them to 2,4-DNT. Reactions studied also 
included reduction of the nitro groups, followed by desulfonation to 
2,4-DAT; heating with sulfur dioxide (giving 2-amino-4-nitrotoluene 
by partial reduction and desulfonation); and replacement of the 
sulfonate group by chlorine, hydroxyl, sulfur, cyano, and various 
substituted amino groups. Most of these reactions with pure sulfon- 
ates were also applied to the corresponding TNT isomers, and in 
some cases directly to red water. The economic feasibility of 2,4- 
DAT recovery was considered. Also discussed were recent studies 
on the recovery of TNM from TNT process gas, and the recovery 
of TNB from TNT oxidation products. (Author) 


19643 (NTIS/PS—78/0894) Solid waste disposal economics. 
Volume 1. 1964-1976 (a bibliography with abstracts). Report for 1964- 
76. Cavagnaro, D.M. (National Technical Information Service, 
Springfield, VA (USA)). Aug 1978. 185p. NTIS PC NO1/MF NOI. 

This bibliography includes the economics of solid waste dis- 
posal and abatement. The citations cover studies concerning indus- 
tries, transportation, urban planning, and recycling. They include 
topics such as profitability of waste recovery, the economics of using 
new solid waste processing and disposal techniques, and their impact 
on handling costs. (This updated bibliography contains 179 abstracts, 
none of which are new entries to the previous edition.) 


19644 (NTIS/PS—-78/0895) Solid waste disposal economics. 
Volume 2. July 1977-1978 (a bibliography with abstracts). Final report 
1977-jul 78. Cavagnaro, D.M. (National Technical Information Serv- 
ice, Springfield, VA (USA)). Aug 1978. 140p. 

The topics cited in the bibliography include various aspects of 
the economics of solid waste disposal and abatement, covering 
studies concerning industries, transportation, urban planning, and 
recycling. Topics such as profitability of waste recovery, the eco- 
nomics of using new solid waste processing and disposal techniques, 
and their impact on handling costs are included. (This updated 
bibliography contains 134 abstracts, 86 of which are new entries to 
the previous edition.) 


19645 (PB—279441) Study of the feasibility of utilizing solid 
wastes for building materials. Phase II. Summary report. Duft, B.L.; 
Levine, H.; McLeod, A.; Tsur, Y. (Material Systems Corp., Escon- 
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dido, CA (USA)). Apr 1978. Contract EPA-68-03-2056. 280p. NTIS 
PC A13/MF AOl. 

The document reports on a study to research and develop 
building materials containing organic and inorganic wastes and 
waste-derived products. Structural and aesthetic properties of var- 
iously formulated composites are evaluated. Limited economic anal- 
yses indicate that several commercially viable products could be 
derived from wastes. 


(PB—279660) Recovery of copper from granulated blast 
furnace slag. Report of investigations 1977. Jordan, C.E.; Sullivan, 
G.V.; Scott, E.D. (Bureau of Mines, Tuscaloosa, AL (USA). Tusca- 
loosa Metallurgy Research Lab.). 1978. 19p. (BM-RI—8279). NTIS 
PC A02/MF AO1. 

The Bureau of Mines conducted bench and small-scale con- 
tinuous studies to recover a recyclable copper product from a waste 
granulated blast furnace slag. The slag contained from 5 to 7% total 
copper, of which from 3 to 4.5% was metallic copper. Tabling of the 
slag ground through 35 mesh recovered 58% of the total copper and 
88% of the metallic copper in a concentrate that contained 39% 
copper. Flotation of the slag ground through 65 mesh using a 
xanthogen formate collector produced a 32% copper concentrate 
and recovered 76% of the total copper and 98% of the metallic 
copper. A small-scale continuous test was conducted to investigate 
simple gravity separation techniques. A 40-hour test was made with 
a circuit that included rod mill grinding, a Humphreys spiral, and 
shaking tables. Two concentrates were prepared according to parti- 
cle size. The plus 35-mesh concentrate contained 68% = and 
the minus 35-mesh concentrate contained 72.5% copper. The com- 
posite of the copper products contained 70% copper, and the proc- 
ess recovered 60% of the total copper and 90% of the metallic 
copper. 


19647 (PB—279682) Disposal of hazardous wastes - transporta- 
tion. (North Atlantic Treaty Organization, Brussels (Belgium). Com- 
mittee on the Challenges of Modern Society). Jul 1977. 56p. 
(NATO/CCMS—68). Microfiche copies only. 

The United States Environmental Protection Agency (EPA), 
on August 13, 1976, submitted to the Transport Subproject lists of 
hazardous waste compounds. These lists which are contained in this 
document are examples of hazardous wastes posing environmental 
hazards, but are not complete formal lists. 


19648 (PB—280125) Elimination of pollutants by utilization of 
egg breaking plant shell-waste. Final report. Vandepopuliere, J.M.; 
Walton, H.V.; Jaynes, W.; Cotterill, O.J. (Missouri Univ., Columbia 
(USA)). Mar 1978. 47p. NTIS PC A03/MF AO1. 

Egg breaking plants yield an estimated 50,000 tons of waste 
annually. These wastes are commonly disposed of on land. This 
method of disposal is becoming more difficult due to the potential 
for pollution of local water resources. A triple pass rotary drum 
dehydrator was installed at an egg breaking plant. With appropriate 
engineering modifications a system for producing egg shell meal 
from the total egg shell waste from the breaking plant was devel- 
oped. This meal was utilized as a feedstuff by a local mill and 
incorporated into a layer diet. This diet was fed to several commer- 
cial flocks of cage layers. Appropriate data were collected to deter- 
mine meal production costs, yield of meal, feed produced, feeding 
data, and layer flock performance. COD and BOD data were 
generated to determine the pollution potential of the waste were it 
not converted to a useful by-product. 


19649 (PB—280142) Recovery, reuse, and reduction of zinc 
metal waste in zinc rich inorganic primers. Progress report. Plock, 
E.V.; Conner, D.A. (Louisville Univ., KY (USA). Speed Scientific 
School). Jan 1978. 137p. NTIS PC A07/MF AOI. 

Progress on task objectives is reported as follows: (1) an 
electrostatic spray gun and process for spraying zinc rich primers 
was developed and demonstrated; (2) the parameters for reprocess- 
ing waste zinc for reuse in zinc rich primer were established by 
experiments; (3) the ability of the agricultural chemical industries to 
utilize waste zinc rich primers was established and two national 
models were initiated; (4) Experiments have proven that in the case 
of automatic zinc rich primer lines, spraying of shop primer to a 1 
mil nominal thickness using $280 shot, in lieu of past conventional 
$330 shot, produces zinc savings; (5) mid-task results indicate that 
Ferrophos (TM), an iron-phosphor by-product of the sodium indus- 
try, can be successfully utilized as diluent for zinc rich primers at 
concentrations defined in this project; (6) initial work indicates that 
in the long term, zinc should be recovered from scrap iron both for 
recovery of zinc, and to make more scrap iron available; (7) opti- 
mum zinc and zinc rich primer tests have been developed or identi- 
fied; and (8) it has been estimated that if the waste recovery 
techniques developed are implemented, the domestic zinc recycle 
level could be approximately doubled. 


19650 (PB—280145) Wastewater treatment for reuse and its 
contribution to water supplies. Final report April 1975—September 
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1976. Warner, H.P.; English, J.N. (District of Columbia Dept. of 
Environmental Services, Washington, DC (USA)). Mar 1978. Con- 
tract EPA-68-03-0344. 5Ip. NTIS PC A04/MF AO1. 

An 18 month study using cost effective municipal wastewater 
treatment technology coupled with a computerized data handling 
system, was conducted at the EPA/Washington, D.C. Blue Plains 
Pilot Plant to obtain data on the safety of the effluent for discharge 
upstream of drinking water intakes, and for potential domestic reuse 
purposes. Treatment reliability was demonstrated and performance 
results showed the absence of virus in the effluent. Effluent concen- 
trations of radioactivity, trihalomethanes and other voiatile organics, 
heavy metals, pesticides, TOC, turbidity, general inorganic com- 
pounds, and pathogenic indicator organisms were shown to be 
similar to those found in finished drinking waters during the EPA 
National Organics Reconnaissance Survey in 1975. The specific 
organic compounds identified in the effluent are also present in 
finished drinking waters. 


19651 (PB—281159) Treatment and recovery of fluoride and 
nitrate industrial wastes. Phase II. Final report. Staebler, C.J. (Grum- 
man Aerospace Corp., Bethpage, NY (USA)). Mar 1978. 85p. NTIS 
PC A05S/MF AO1. 

Laboratory and pilot-scale techniques to treat selected metal- 
finishing solutions and rinse waters containing fluorides and nitrates 
were developed and successfully demonstrated. Lime-treatment pa- 
rameters were optimized for various fluoride and nitrate influent 
levels. Ion-exchange techniques reduced the fluoride and nitrate 
concentrations of rinse waters to three and ten parts per million, 
respectively. Pilot-scale centrifugal techniques to separate precipitat- 
ed calcium fluoride and metal hydroxide sludges were develo 
The nitrate concentration of centrifuged effluents was reduced from 
28,000 to less than five parts per million by passing the effluents 
through a thin-film, mechanically aided evaporator. Fluoride con- 
centration was reduced from 117,000 to less than one part per 
million. The potential feasibility of using calcium fluoride sludge as a 
strength-maintaining additive for concrete was shown. Greenhouse 
tests indicated that concentrated calcium nitrate recovered from 
mechanically aided evaporation is a beneficial and practical plant 
fertilizer. Economic and production scale-up plans for process solu- 
tion and rinse water treatment are also presented. 


19652 (PB—283082) Disposal of solid residue from fluidized-bed 
combustion: engineering and laboratory studies. Final report. Sun, 
C.C.; Peterson, C.H.; Newby, R.A.; Vaux, W.G.; Keairns, D.L. 
(Westinghouse Electric Corp., Pittsburgh, PA (USA). Research and 
Development Center). Mar 1978. Contract EPA-68-02-2132. 208p. 

The report gives results of an engineering and laboratory 
study to evaluate the environmental impact of disposing of solid 
residue (spent SO? sorbent and fuel ash) from fluidized-bed combus- 
tion (FBC) processes. The quantity and composition of spent sor- 
bents produced by six reference FBC processes were projected. The 
experimental investigation considered residue from atmospheric and 
pressurized FBC processes, with and without sorbent regeneration, 
and with and without processing of the residue. Laboratory tests 
were conducted to determine residue characteristics, leaching behav- 
ior, and thermal activity. The environmental impact from land 
disposal of the residue was assessed by comparing the leaching and 
thermal activity results with both available drinking water standards 
and the behavior of natural gypsum. Processing of the spent sorbent 
and ash, through fixation of the residue as a cement-like material, 
was investigated as a way to reduce the environmental impact, and 
to provide alternatives for potential utilization. The potential for at- 
sea disposal was also assessed. 


19653 Freeze-and-smash process to release the value of scrap. 
Butler, P. Engineer (London); 247: No. 6383, 45, 70(27 Jul 1978). 

A process for recycling used steel-belted automobile tires in 
order to reclaim both steel and rubber is described. The tires are first 
chopped to hand-sized pieces, passed through a freezing tunnel, 
cooled to -90°C with liquid nitrogen, the cooled pieces are smashed 
in a hammermill and then undergo magnetic and filter separation to 
separate steel, textile, and rubber particles. The rubber particles are 
screened, and freeze ground again if necessary, to obtain the desired 
particle size. Equipment for handling 3 tons of tires per hr is on 
order. Cryogenic separation is also contemplated for reclaiming both 
copper and steel in electric motors and for processing other types of 
composite material scrap. (LCL) 


19654 National energy data with attention to heat recovery from 
solid wastes. Bandiera, B.G. Termotecnica (Milan); 32: No. 4, 201- 
207(Apr 1978). (In Italian). 

Diagrams and tables are presented on the energy use by 
various sectors in the national economy of Italy and the possibilities 
of heat recovery from solid wastes are presented and discussed. 


19655 Neutralization of alkaline waste water with fuel 6 
Schwarzlmueller, A. Brauindustrie ; 62: No. 16, 904-906(Aug 1977). 
(In German). 
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The specifications set down by the authorities on the consist- 
ency of waste water force industries in many cases to pre-clean their 
waste water before there can be added to the public canal network 
of biological purification. The drinks industry, e.g., is above the pH- 
value limit and it is hence necessary to neutralize the waste water. 
With the general rising pressure of costs, flue gas from boiler firing 
has proved to be the only economical neutralizer as it is available in 
excess and costs nothing. It has a CO2 content of 7 - 13.5 vol.%. The 
operational costs of a flue gas neutralization of waste water in the 
pipeline are compared to those of earlier common methods of 
neutralization with hydrosulhuric acid or hydrochloris acid or with 
carbon dioxide. 


19656 Method and apparatus for regenerating activated carbon. 
Akae, K.; Kitada, M.; Uno, Y. (to Unitika Ltd.). US Patent 
4,030,876. 21 Jun 1977. Priority date 12 Jun 1974, Japan. 10p. 

A method is disclosed in which activated carbon having a 
bulk density of at least 0.35, a particle size of 5 to 40 mesh and a 
water content of 50 to 120 percent is regenerated by being passed 
successively through drying, burning and reviving treatment zones 
of a vertical columnar furnace, which zones are maintained within 
temperature gradients such as to prevent explosion and oxidation or 
destruction of the carbon due to overheating while the carbon 
descends through the zones and is heated by a high temperature 
combustion gas flowing upwardly through the treatment zones at a 
rate not exceeding the minimum rate of fluidization of the descend- 
ing carbon. The regenerating apparatus or furnace has gas burners 
mounted thereon to deliver combustion gas tangentially to a header 
and then to distributing ports arranged circumferentially around and 
internally of a columnar bed of carbon being regenerated to provide 
uniform temperature distribution across the bed. In an alternate 
construction, the columnar bed is annular, headers are provided 
exteriorly and interiorly of the bed, and distribution ports conduct 
the combustion gas through the inner and outer walls defining the 
annular bed. 


19657 Ion exchange methods for recovery of ammonia and water 
from waste water of the nitrogen industry. Barcicki, J.; Pawlowski, 
L.; Winnicki, T. (Maria Curie-Sklodowska Univ, Inst of Chem, 
Lublin, Pol). Conserv. Recyci.; 1: No. 3-4, 291-298(1977). 

Much of the waste water released by nitrogen plants contains 
ammonium nitrate. Its demineralization by ion exchange leads to 
recovery of demineralized water; by regeneration of the cation 
exchanger with nitric acid and the anion exchanger with ammonia a 
concentrated solution of ammonium nitrate is obtained, which can be 
returned to production. Consideration of the conditions of regenera- 
tion of the cation exchanger by means of concentrated nitric acid, 
together with the effect of the depth of cation exchanger bed, 
concentration and flow velocity of nitric acid on regeneration has 
shown that, in the range of concentrations of nitric acid used for 
regeneration, the depth of the cation exchanger bed should not be 
smaller than 1.2 m, and the flow velocity of the acid should not be 
less than 2.5 m/h. 


19658 Charcoal production and utilization of coconut shells and 
trunk in the Philippines. Estudillo, C.P.; San Luis, J.M.; Amio, E.C.; 
Tamolang, F.N. NSDB Technol. J.; 2: No. 1, 35-46(1977). 

From Seminar on coconut wood utilization; Tonga, New 
Zealand (25 Oct 1976). 

The production of charcoal from wood wastes is reviewed. 
The development of equipment and methods for producing charcoal 
from coconut shells in the Philippines and industrial uses of charcoal, 
such as for tobacco and food curing, metallurgical uses, producer- 
gas production, and gas and vapor absorption, are discussed. Coco- 
nut-shell charcoal was found to be comparable to so-called hard 
charcoal in strength and low ash content, and can also be a reliable 
source of carbon for the manufacture of chemicals. (LCL) 


MUNICIPALITIES AND COMMUNITY SYSTEMS 


REFER ALSO TO CITATION(S) 19333, 19372, 19425, 19426, 
19442, 19533, 19536, 19541, 19545 


19659 (CONF-781182—2) Computer software for planning and 
design of community energy systems. Rable, V.A.; Calm, J.M.; Rob- 
erts, J.J. (Argonne National Lab., IL (USA)). 1978. Contract W-31- 
109-ENG-38. 7p. Dep. NTIS, PC A02/MF AOl1. 

From Joint national ORSA/TIMS meeting; Los Angeles, 
CA, USA (13 Nov 1978). 

Simulation and optimization procedures for community 
energy systems are presented. Community systems have been recog- 
nized as offering energy conserving alternative methods of meeting 
the energy service needs of communities. The Integrated Communi- 
ty Energy Systems (ICES) approach, the need for sophisticated 
analytical methods for ICES planning and design, and a software 
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series developed or under development to meet these needs are 
discussed. 


19660 District from old power stations. Wilson, H. Energy Dig. 
(London) ; 7: No. 3, 43-44(Jun 1978). 

Homes and offices can be kept warm free of charge using 
redundant power stations. The Central Electricity Generating Board 
is currently making a large number of the older power stations 
redundant. They can be used for district heating schemes. This plan 
can be put to good use for district heating for homes, offices, etc., 
and as an example this paper examines the use of one 60 MW 
machine at Skelton Grange for this purpose. The modifications 
necessary in the power station are small and cost very little. They 
include removing the l.p. cylinder blading and re-routing cooling 
water pipework, The major work is the running of large pipes from 
the power station to the district and the installation of the valve 
stations and the smaller bore pipes to the consumers. 


19661 Performance and development of district heat supply. 
Neuffer, H. (Vereinigung Deutscher Elektrizitaetswerke e.V. 
(VDEW), Frankfurt am Main (Germany, F.R.). Arbeitsgemeinschaft 
Fernwaerme e¢.V.). Tech. Mitt; 71: No. 2, 76-82(Feb 1978). (In 
German). 

After a survey on the status of district heat supply in some 
European countries, the role of the space heating market and the 
interrelations between district heating and energy conservation are 
gone into. The limits of application of district heat and the environ- 
mental pollution due to district heat are investigated. The end price 
of district heating, the cost of heat distribution, and the district heat 
potential that is suitable from a technical and economic point of view 
are estimated. 


19662 te heating steam turbine of the T-180/210-130 type 
made at leningrad metal works. Ryzhkov, V.K. 
Energ hi “oenie; No. 4, 7-10(1978). (In Russian). 

A description of the newly designed steam turbine, its specifi- 
cations and characteristics are given. The rated capacity of the 
turbine is 180 MW, its maximum capacity is 210 MW, steam pressure 
130 kgf/cm2 steam temperature 540°C, maximum steam consump- 
tion per turbine 670 t/h, rated thermal load (without using the heat 
of the steam supplied to the condenser), 260 Gcal/h. A diagram of 
the longitudinal section of the turbine and a thermal diagram are 
presented. 





PUBLIC SERVICES 


19663 Heat supply of public swimming pools by heat pumps and 
heat recovery from shower waste water. Kirn, H.; Fluck, D. (Baden- 
werk A.G., Karlsruhe (Germany, F.R.)). HLH, Z. Heiz., Lueftung, 
Klim., Haustech.; 28: No. 7, 248-252(Jul 1977). (In German). 

In the operation of public swimming pools, large quantities of 
energy are required to cover the heat transmission losses, to heat the 
swimming pool and shower water and the ventilation air. Apart 
from this, large quantities of heat are lost in removing steam from 
the swimming pool building and the shower rooms by ventilation. 
The heat pump offers the possibility of reducing the energy con- 
sumption appreciably. It can be used for obtaining heat from the 
environment, where ground water is the most favorable source of 
heat and for heat recovery from process heat. The following possi- 
bilities are shown in an example of an existing swimming pool, which 
is equipped with a heat pump plant: (1) recovery of heat from 
swimming pool building air; (2) drying swimming pool building air 
and recovery of heat of condensation of the steam; (3) heat recovery 
from shower waste water to preheat the shower water; and (4) heat 
obtained from groundwater to cover the remaining heat demand for 
space heating and shower water heating. 


PUBLIC UTILITIES 


REFER ALSO TO CITATION(S) 17991, 17992, 17993, 17995, 

19374, 19376, 19377, 19378, 19379, 19380, 19381, 19382, 19383, 
19388, 19389, 19390, 19391, 19392, 19393, 19395, 19396, 
19398, 19399, 19400, 19401, 19402, ay 19404, 19405, 
19408, 19409, 19411, 19412, 19413, 19414, 19415, 19416, 
19419, 19424, 19444, 19561, 19660, 19662, 70159 


19664 (PB—283428) Committee on the Challenges of Modern 


Society Rational Use of Energy Pilot Study Modular Integrated 
Utility Systems Project. Volume 1, description, activities, and prod- 
ucts. Final report. Nimmo, M.H.; Phillips, C.W. (North Atlantic 
Treaty Organization, Brussels (Belgium). Committee on the Chal- 
lenges of Modern Society). 1978. 105p. (NBSIR—78-1468-1). 

This report includes a description of the project, its objec- 
tives, the chronology of the project, a description of its activities and 
products, copies of its products, and minutes of its meetings. This 
report further discusses the progress of each activity and product. 


ERA VOL. 4, NO. 8 


19665 Investigation of the zone of application of single-pipe heat 
transport in large heat supply systems. Brazovskii, V.P.; Pik, M.M.; 
Pruss, S.Z. (All-Union Sci Res Inst- Energoprom, USSR). Teploener- 
getika (Moscow); No. 3, 50-54(Mar 1978). (In Russian). 

Results of a technical and economic investigation of the 
feasibility of application of single-pipe district heating networks, 
supplied by heat from heat-and-power stations, are presented. De- 
pending on the length of the district heating network and the 
characteristics of the heat supply system, recommendations on the 
selection of the heat supply system (single-pipe or double-pipe) are 
presented. 


MUNICIPAL WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 17746, 18254, 19470, 19643, 
19644, 19645, 19647, 19654, 20155 


19666 (NTIS/PS—78/0403) Regional and urban solid waste dis- 

. Part 1. Management planning (a bibliography with abstracts). 
Report for 1964-April 1978. Smith, M.F. (National Technical Infor- 
mation Service, Springfield, VA (USA)). Apr 1978. 231p. NTIS PC 
NO1/MF NO1. 

Management, state, and local government policies, legislation, 
financing, data acquisition, and general planning studies for urban 
and regional solid waste disposal systems are covered. The topics 
include comments on public health, landfills, pollution, recycling, 
and load use. Studies on energy recovery and consumption, environ- 
mental impacts, land use, guidelines, and models are also covered. 
(This updated bibliography contains 226 abstracts, 29 of which are 
new entries to the previous edition.) 


19667 (NTIS/PS—78/0405) Regional and urban solid waste dis- 
posal. Part 3. Handling and disposal technology (a bibliography with 
abstracts). Report for 1964-April 1978. Smith, M.F. (National Techni- 
cal Information Service, Springfield, VA (USA)). Apr 1978. 247p. 
NTIS PC NO1/MF NO1. 

The citations cover the technology and techniques of collec- 
tion, hauling, sorting, processing, disposal, incineration, and recy- 
cling of urban wastes. These abstracts were chosen to describe 
methods and equipment for waste handling, disposal, or reclamation. 
In addition, studies on refuse derived fuels and energy consumption 
in solid waste processing are covered. (This updated bibliography 
contains 242 abstracts, 49 of which are new entries to the previous 
edition.) 


19668 (PB—279461) Contaminants of magnetic metals recovered 
from municipal solid waste: tin, aluminum, organic materials. Duckett, 
E.J. (National Center for Resource Recovery, Inc., Washington, DC 
(USA)). Nov 1977. 61p. NTIS PC A04/MF AOl. 

The purpose of the study is to identify technological barriers 
to increased recycling, where they exist, and to present approaches 
to overcoming any such barriers. The three papers contained in this 
publication discuss recovered magnetic metals - primarily steel cans 
recovered from municipal solid waste. One of the papers, on tin as a 
contaminant of recovered steel, is presented here in abstract only. 
This lengthy paper is published in Resource Recovery and Conser- 
vation (Vol. 2, No. 4, 1977, pp. 301-328) and is available as a reprint 
from the National Center. The other two papers, on aluminum and 
organic contaminants of recovered steel, are presented here in final 
and complete form. 


19669 Recovery of materials from domestic refuse: some consid- 
erations. Kreiter, B.G. (S.V.A., Amersfoort, Neth). Conserv. Recycl.; 
1: No. 3-4, 273-280(1977). 

In the recovery of materials from domestic refuse the impor- 
tant factors are: composition of refuse; quality of materials to be 
recovered; revenues for such materials; marketing factors (price 
fluctuations); costs of physical separation. Most of the foregoing are 
determined by typical national or even local circumstances. Further- 
more, energy-related aspects are relevant, as shown in the case of 
recovery of the component paper, in connection with normal waste 
disposal methods (incineration, sanitary landfill). From several points 
of view it is clear that, in terms of priorities, the paper component 
deserves the principal attention when considering the recovery of 
materials from domestic waste. 


EDUCATION AND PUBLIC RELATIONS 


REFER ALSO TO CITATION(S) 19352, 19353, 19421 
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ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


19670 (PB—280516) Instrumented car to analyse energy con- 
sumption on the road. Laboratory report. Easingwood-Wilson, D.; 
Nowottny, P.M.; Pearce, T.C. (Transport and Road Research Lab., 
Crowthorne (UK)). 1977. 30p. (TRRL-LR—787). NTIS PC A03/ 
MF AOl. 


The report describes an instrumented car capable of gathering 
realistic data in a wide variety of surroundings, ranging from motor- 
ways to heavily congested urban roads. Subsequent computer analy- 
sis yields information on parameters such as speed, acceleration, 
throttle opening, engine power output, engine efficiency and fuel 
— A series of distributions presents this information in a 
form which emphasizes important trends without obscuring signifi- 
cant detail. 


INTERNAL COMBUSTION ENGINES 
REFER ALSO TO CITATION(S) 19326, 19600, 19703, 19705 


19671 Carburetor and method of operating same. Morita, H. (to 
Nissan Motor Co., Limited). US Patent 4,124,662. 7 Nov 1978. 
Priority date 2 May 1974, Japan. 6p. 

Communication between a low-speed circuit and a main 
circuit of a carburetor is cut off when the engine is operated at high 
engine speed and load. 


19672 Fuel flow balancing apparatus. Niebrzydoski, J.L. (to 
ACF Industries, Incorporated). US Patent 4,124,661. 7 Nov 1978. 
Filed date 25 Nov 1977. 10p. 

The carburetor for an internal combustion engine has at least 
two air passageways through which air is drawn into the engine, at 
least one fuel circuit for each air passageway through which fued is 
drawn from a source thereof into the passageway and mixed with air 
passing therethrough to produce (an air-fuel mixture combusted in 
the engine. The amount of fuel flowing through each fuel circuit is a 
function of the sub-atmospheric air pressure level to which each fuel 
circuit is subjected. An improvement comprises apparatus for bal- 


<a the fuel flow in the fuel circuits with the pressure level in 
u 


each fuel circuit being sensed, the pressure levels in the fuel circuits 
differing as a result of the flow characteristics thereof. Air is 
introduced into one of the fuel circuits to modulate the quantity of 
fuel flowing therethrough. The amount of air introduced into the 
one fuel circuit is controlled as a function of the difference between 
the sensed pressure levels in the fuel circuits whereby the quantity of 
fuel drawn through the one fuel circuit is adjusted until it substantial- 
ly equals the amount of fuel drawn through the other fuel circuit so 
the resulting air-fuel mixtures produced in the air passageways are 
substantially equal. 


19673 Feedback air-fuel ratio control system for internal combus- 
tion engine capable of providing cnstant control signal at start of fuel 
feed. Asano, M. (to Nissan Motor Co., Ltd. ). US Patent 4,123,999. 7 
Nov 1978. Priority date 28 Oct 1975, Japan. 12p. 

In a feedback control system for maintaining the air fuel ratio 
of a combustible mixture fed to an internal combustion engine at a 
preset ratio based on a feedback signal representing the concentra- 
tion of a certain component of the exhaust gas, a control signal 
producing circuit is provided with a sub-system for holding the 
control ooo constantly at a preset level for a predetermined 
amount of time immediately after the start of the fuel feed to the 
engine in order to prevent an unintentional lowering of the air-fuel 
ratio due to a delay in the development of the feedback signal from 
the start of the fuel feed. 


19674 Exhaust gas recirculation control system. Aoyama, S. (to 
Nissan Motor Co., Ltd.). US Patent 4,124,004. 7 Nov 1978. Priority 
date 14 May 1976, Japan. 10p. 

An EGR control valve is closely disposed in an EGR pas- 
sageway connecting an intake passageway and an exhaust gas pas- 
sageway which leads to an internal combustion engine. The EGR 
control valve is operated to control recirculated exhaust gas flow by 
varying the exhaust gas pressure in a chamber between a restriction 
disposed in the EGR passageway and the EGR valve, in accordance 
with variations in a venturi vacuum in the intake passageway to 
prevent the recirculated exhaust gas flow from being affected by the 
exhaust gas pressure in the EGR passageway upstream of the 
chamber. Furthermore, the EGR control valve is arranged to be 
controlled so that the amount of the recirculated exhaust gas is 
reduced during high engine speed operation of the engine. 


19675 Power plant. Finn, H.I. Jr. US Patent 4,121,422. 24 Oct 
1978. Filed date 26 Aug 1977. 12p. 
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A two stroke internal combustion engine is described that has 
at least one cylinder within which a piston reciprocates. The engine 
is joined to a gearbox which includes a ring gear. A pair of gears 
having diameters half that of the ring gear move within the latter. At 
least one of the pair of gears is connected to a piston by a pin 
extending between the piston and the periphery of said gear. An 
additional pair of gears are fixed to respective ones of the first- 
mentioned gear pair and are operatively joined to a pinion to which 
a drive shaft is secured. A turbine and filter arrangement is posi- 
tioned on the side of the engine opposite the gearbox whereby 
exhaust gases from the engine are directed to the turbine to develop 
power at an output drive shaft joined to the turbine and to filter 
pollutants from the gases. 


19676 Energy conservation act and its significance for the West 
German gas industry. Kapmeyer, E. Se ee fuer (Gen 
mordnung, Bauwesen und Staedtebau, Bonn-Bad God oe ued 
many, F.R.)). Gas Waerme Int; 27: No. 5/6, 235-244(1978). (In 
German). 

Under the energy conservation act of July 22, 1976, the 
federal government is empowered to issue regulations on 1. the 
thermal insulation of buildings and building elements and on the 
maximum admissible heat loss due to ventilation, 2. the installation of 
heating and air-conditioning and ventilating systems as well as water 
heating systems, and 3. the operation of such installations. The 
regulation on thermal insulation became effective on August 11, 
1977. Its major provisions are briefly outlined with emphasis on their 
repercussions on the heating equipment and supply industry. The 
content of the tentative regulations on heating installations and the 
operation of such installations is discussed in detail. These regula- 
tions are to come into force in the autumn of 1978. 


19677 Mathematical model of unsteady flow. Lashko, V.A. Izy. 
Vyssh. Uchebn. Zaved., Mashinostr.; No. 1, 72-76(1978). (In Russian). 

A mathematical model is proposed describing unsteady proc- 
esses in a ramified exhaust system of combined (supercharged) 
internal combustion engines. A finite difference form of equations for 
direct and return waves and for a mass wave is presented. 


19678 Piston-linear-actuator for the transmission of rotating 
movements. Shafer, H.J. German(FRG) Patent 2,639,960/A/. 31 Mar 
1977. 21p. (In German). 

This actuator transforms the movement of a piston into the 
rotation of a valve flap, requires little space by integrating the 
operating crank into the working cylinder and, in a further develop- 
ment with two pistons, gains a pressure-resisting space for storing a 
small pressurized volume. With it the valve can be operated for a 
short time after loss of the hydraulic source. The piston which is 
acted upon, e.g. by pressure oil, from both sides is only on side 
running in the closed cylinder. On the other side a flat crank is 
swinging from below into a longitudinal slot of the cylinder. The 
crank, being rotable about an angle by means of a pivoted rod, is 
placed between two — blocks on a shaft-transverse to the axis 
of the cylinder - carrying the valve hood on the outside. A semicy- 
linder, enclosing the bearing blocks, is transversely penetrating the 
working cylinder and is tightly welded to it. In this way the pressure 
oil can act upon the working piston also on the side of the piston rod 
and move it back. In another design two pistons coupled by a rigid 
piston rod are moved in a longer cylinder. Into the rod, split in the 
plane of motion, there extends from below through the longitudinal 
slot in the cylinder one end of the crank, carried by the shaft of the 
valve hood. The end is shaped like a fork on a link and is driven on 
movement of the piston by a roller plug being inserted across the slot 
of the piston rod. Both pistons in turn are subject to pressure on their 
external sides or ventilated. The cylinder oy between the two 
pistons, split on the lower side, is tightly welded or soldered to the 
semicylinder carrying the bearing blocks with the shaft of the valve 
hood. A pressurized filling of this volume generates no movement 
but in case of external pressure loss, serves as stand-by, selectively 
acting on one or the other piston. 


19679 Approximate analytical graph method of computing local 

heat transfer in an internal combustion engine cylinder, Stradomskii, 

ve Selyavin, G.F. Teplofiz. Teplotekh.; No. 33, 26-30(1977). (In 
ussian). 

A study was made of the characteristics of average heat 
transfer in an internal combustion engine cylinder with consideration 
given to heat transfer from the piston to the case. An analytical 
graph method is proposed for computing the cyclic local average 
heat transfer coefficients from the gas to the cylinder case. The 
computational results were compared with results obtained from 
experimentation on a functioning engine. The effectiveness and 
reliability of the computational method worked out are also demon- 
strated. 


19680 Air-fuel ratio feedback type fuel injection control system. 
Norimatsu, H.; Harada, S. (to Nippondenso Co., Ltd.). US Patent 
3,916,170. 28 Oct 1975. Priority date 25 Apr 1973, Japan. 12p. 
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Reissued 22 Aug 1978 as Re. 29,741. 

A fuel injection control system is disclosed that is comprised 
of an air-fuel ratio feedback control in combination with an electron- 
ically controlled fuel injection system. In this system, the concentra- 
tion of oxygen contained in the engine exhaust gases is compared 
with a predetermined value in a comparator whereby whether the 
fuel injection quantity is to be corrected in a direction to increase it 
or in a direction to decrease it is determined in accordance with the 
output of the comparator, and the rate of change of the correction is 
controlled in accordance with a sum output produced by adding a 
detected value of engine rpms and a detected value of engine intake 
state. When the air-fuel control cannot operate properly, for example 
because of a low exhaust temperature or under deceleration condi- 
tions, a holding circuit is connected to the integrater output to 
maintain the integrated output at a value intermediate the fluctuating 
range thereof. The system has an excellent follow-up characteristic 
to respond to rapid changes in the operating conditions of an engine 
and it is capable of maintaining the air-fuel mixture ratio at a 
predetermined value. 


SPARK-IGNITION 
REFER ALSO TO CITATION(S) 19704, 19706, 20191, 20193, 20194 


19681 Motor adapted for fuel comprising a product different from 
mineral oil product. Oswald, R.; Agache, G. (to Etablissement Public 
die). US Patent 4,123,997. 7 Nov 1978. Priority date 8 Mar 1976, 
France. 12p. 

The engine has a device for injecting fuel, preferably at high 
pressure, into the cylinder of cylinders, a device adjusting the 
injection advance in dependence on the load, and a controlled 
ignition device, the engine is arranged to use a fuel other than a 
petroleum product, preferably an alcohol based product, and is 
characterized in that its dimensional characteristics are determined 
to supply a volumetric compression ratio between 12 and 20, prefer- 
ably between 15 and 18 and in particular close to 16, and in that the 
device adjusting the injection advance is such that it supplies, at least 
for Starting, a high value of advance, particularly of the order of 
180° 


19682 Mixed cycle stratified charge engine with ignition ante- 
chamber. Genslak, S.L. (to General Motors Corp.). US Patent 
4,124,000. 7 Nov 1978. Filed date 3 Nov 1976. 6p. 

The mixed cycle engine has a divided combustion chamber 
including a turbulence prechamber in which fuel is mixed with air 
and burned upon injection at compression ratios preferably between 
those of conventional diesel and gasoline engines. To provide posi- 
tive ignition of the injected fuel, a small antechamber is provided 
which contains a spark plug and the fuel injection nozzle and is 
connected to the prechamber by an orifice through which the nozzle 
is arranged to direct the charge of fuel into the prechamber. The 
orifice is sized so that air flow passing from the prechamber to the 
antechamber near the end of the compression stroke peels off some 
of the fuel at the beginning of injection and carries it into the 
antechamber, forming a combustible mixture which is easily ignited 
by the spark plug in the relatively quiescent antechamber. 


19683 Internal combustion engines, in particular for automobiles. 
Thies, K.P. (to Porsche (F.) A.G., Stuttgart (Germany, F.R.)). 
German(FRG) Patent 2,557,736/A/. 30 Jun 1977. 11p. (In German). 

The object of the invention is to optimize the starting up and 
warming up phase of an internal-combustion engine. A control 
device is described which can influence the quantity of air fed to the 
internal-combustion engine depending on the operational state of the 
latter. The control device is influenced by the control pressure of the 
fuel injection device. The control device can either directly influ- 
ence the power control organ, depending on the operational state of 
the internal-combustion engine, or else control the air added via a 
special by-pass. 


DIESEL 
REFER ALSO TO CITATION(S) 19700, 19708, 20196 


19684 (AD-A—056216) Extended oil-change and _ oil-filter- 
change intervals for DOD 5- to 200-kilowatt DED generator sets. 
Final report 1972-1977. Gurski, C.R.; Fitzgibbons, E.; Dreger, J.W. 
(Army Mobility Equipment Research and Development Center, 
Fort Belvoir, VA (USA)). Mar 1978. 136p. (MERADCOM—2234). 
NTIS PC A07/MF AOl1. 

The in-house investigation described was to determine wheth- 
er the industry- and military-standard oil-change interval of 100 
hours could be extended for the DOD Family of Diesel Engine 
Driven Generator Sets using MIL-L-2104C specification lubricating 
oil. The investigation was conducted in two phases. In Phase I, the 
oil and filter were changed each 100 hours in accordance with the 
servicing and maintenance guide specified for the preproduction 
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model 5,000-hour reliability and acceptance tests. In Phase II, the 
oil-change and filter-change intervals were established by the condi- 
tion of the oil. The condition of the oil was monitored by chemical 
and spectrometric analyses. Based on the test results and the urgency 
of the current energy crisis, the Project Manager, Mobile Electric 
Power, issued an oil-change policy for the 15-through 200-kW size 
= sets directing that the oil and oil filters be changed each 

hours of engine running (normal running conditions) or after 6 
months whichever comes first. 


19685 Reciprocating internal combustion engine, in particular 
diesel engine. Elsbett, L.; Elsbett, G. German(FRG) Patent 
2,241,355/B/. 18 May 1977. 4p. (In German). 

The invention will improve combustion in a reciprocating 
internal combustion engine so that noxious combustion products are 
reduced to a minimum while keeping up a swirl configuration 
adapted to the form of the combustion chamber and a high combus- 
tion air supply rate at all s s. In addition, the amount of oxygen 
required for combustion will be controlled. Constructional measures 
will provide a good swirl configuration in the combustion chamber; 
they will keep the oxygen supply in the middle of the combustion 
space low during combustion and will make sure that the oxygen- 
rich combustion air near the walls will not be caught in the radially 
advancing combustion process until the temperature in the combus- 
tion space begins to fall as a result of expansion. 


TURBINE 


19686 Start flame igniter of the combustion chamber of a gas- 
turbine engine. Kuznetsov, V.G.; Tomilin, A.G.; Shleenkov, I.A. US 
Patent 4,121,419. 24 Oct 1978. Filed date 26 Jan 1977. 8p. 

A start flame igniter of the combustion chamber of a gas- 
turbine engine has a housing with an injector for spraying fuel 
supplied to a combustion chamber of the igniter. Located inside the 
igniter housing are a spark plug in such a way that a discharge zone 
of the spark plug contacts the fuel sprayed by the injector and a 
cylindrical bushing which is coaxial to the spark plug and partially 
embraces said spark plug at the side where the spark plug discharge 
zone is situated. The length of the bushing is sufficient to ensure a 
direct contact with the fuel sprayed by injector at a minimum cone 
of the fuel spray relative to the operation duty of the injector. The 
bushing butt facing the sprayed fuel has an inclination which coin- 
cides approximately with a generatrix of the minimum cone of the 
fuel spray. The bushing butt is provided with a plate following the 
shape of a half of butt nearest to the injector. The plate along the 
axis has a recess embracing the discharge zone of the spark plug. In 
addition the housing has a duct for supplying air to the combustion 
chamber of the igniter and a branch for connecting the combustion 
chamber of the igniter with the combustion chamber of the engine. 


19687 Turbine blade. Copley, S.M.; Hornbecker, M.F.; Giamei, 
A.F. (to United Aircraft Corp., East Hartford, Conn. (USA)). 
German(FRG) Patent 1,912,253/C/. 6 Nov 1975. Sp. (In German). 

This patent is concerned with a turbine blade with ceramic 
—- at the leading and trailing edges, whereby the danger of crack 
‘ormation at these highly thermally stressed parts is greatly reduced. 
This is achieved by producing prestressing in the ceramic parts 
which are unsuitable for taking tensile stresses, in the following 
casting processes: The metal turbine blade and the ceramic leading 
and trailing edges geared to it by dovetails stand vertically in a 
specially arranged mould, which can be heated. The ceramic profiles 
have several longitudinal openings. After heating the mould and its 
contents the casting metal is introduced from below, forms the shape 
of the blade base in a lower hollow space, from which columns of 
individual crystals grow upwards, filling the openings, and form the 
head of the blade. During cooling the single crystals harden and the 
closed frame formed by the base and head of the blade and the 
colums of single crystals has applied prestressing to the ceramic 
parts due to the differential contraction of metal and ceramic materi- 
al. This compressive stress prevents crack formation, closes up any 
cracks at high temperatures and prevents the spreading of cracks. If 
special cooling of a blade edge profile is required one of the 
longitudinal openings remains clear of metal insert for cooling. 


19688 Device in gas turbine for cooling running blades. Kent, 
N.H.; Fullagar, K.P.L. (to Secretary of State for Defence, London 
(UK)). German(FRG) Patent 2,015,274/C/. 27 Mar 1975. 4p. (In 
German). 

The invention solves the problem of supplying the zones of 
each blade which are thermally differently stressed and are cooled 
by special cooling air channels with the optimum quantity of cooling 
air at optimum temperature, and of making better use of the cooling 
air available. High pressure cooling air tapped off at the compressor 
flows axially into an annular storage chamber of the turbine housing. 
The first po of the cooling air flow flows from there through a 
number of radially distributed axial turbulence channels in a space 
between the casing wall and the rotating turbine wheel. This cooling 
air flow is cooled by expansion at the outlet of this space. A part 
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flows radially inwards via the front surface of the turbine wheel. 
Another part of the first part of the cooling air flow is taken radially 
outside via an annular channel and flows through the cooling 
channels connected to this along the ay edge of the blade. A 
part of this cooling air can form a cooling film on the blade surface 
through short holes axial to the radial cooling channels. The second 
part of the cooling air flows from the storage space through radial 
turbulence channels to the outside and reaches the cooling air 
channels via the blade bases (possibly of several blades) to cool the 
rest of the blade crossection. 


ROTARY 
REFER ALSO TO CITATION(S) 20189, 20190, 20195 


19689 Rotating-piston internal combustion engine. Eiermann, D. 
(to Wankel Beteiligungen G.m.b.H.). German(FRG) Patent 
2,553,457/A/. 8 Jun 1977. 23p. (In German). 

The patent claim pertains to a rotating-piston internal com- 
bustion engine in trochoidal construction with separate inlet open- 
ings for poor mixtures or charging air and for overrich mixtures. 
The special configuration of the two separate fuel inlet openings 
make fuel combustion as complete as possible, resulting in fuel 
saving and a great reduction of noxious emissions. 


EXTERNAL COMBUSTION ENGINES 


STIRLING CYCLE 


19690 Automotive heat pump. Kreger, T.C. (to Ford Motor 
Co.). US Patent 4,123,916. 7 Nov 1978. Filed date 5 Jul 1977. 6p. 

An apparatus and system is disclosed for extracting heat units 
from a relatively lower temperature zone of a cooling system for a 
Stirling engine and conveying the heat units to a relatively higher 
temperature zone serving as the passenger compartment of a vehicle. 
The system is reversible for either heating or cooling of the passen- 
ger compartment. The system makes it possible to employ waste heat 
units of the Stirling engine cooling system even though the average 
temperature of such cooling system is 60° or less 


RANKINE CYCLE 


19691 Steam power plant. Izumi, H. (to Nissan Motor Co. Ltd., 
Yokohama (Japan)). German(FRG) Patent 2,602,816/A/. 29 Jul 
1976. 11p. (In German). 

The invention discloses a plant which, due to the smaller 
space requirement than well-known similar plants, is specially suit- 
able for installation in motor vehicles. This should be achieved by 
dividing the steam condensation between two condensers separated 
in space. The smaller condenser is situated immediately behind the 
expansion stage a mechanical work, e.g. behind a steam 
turbine. During heat exchange with the combustion air which is 
taken through the condenser by blowers and which is heated from 
cold, part of the waste steam condenses. The remaining steam 
condenses in a second larger condenser, which is cooled with 
moving air and using the blowers. The condensate from both con- 
densers is pumped by a pump into the combustion chamber, which is 
heated by the heated combustion air and the mixed fuel. 


ELECTRIC-POWERED SYSTEMS 
REFER ALSO TO CITATION(S) 19494 


19692 (DOE/ERD—0004) Electric and hybrid vehicles. Com- 
mercialization Phase III planning. Clusen, R.C. (Department of 
Energy, Washington, DC (USA)). Sep 1978. 38p. Dep. NTIS, PC 
A03/MF AOl1. 

In September 1976, the Congress enacted Public Law 94-413, 
the Electric and Hybrid Vehicle Research, Development and Dem- 
onstration Act of 1976, to establish a program to stimulate the 
commercialization of electric and hybrid vehicles (EHVs) as a 
partial solution to the oil consumption problem. This law was later 
amended by Public Law 95-238. This legislation is intended to 
stimulate the commercialization of EHVs by the purchase or lease 
and demonstration of state-of-the-art and advanced vehicles through 
1985. The major vehicle categories are: (1) Specific-mission electric 
vehicles; (2) general-purpose electric velhicles; and (3) general- 
purpose hybrid vehicles. Section III highlights the characteristics of 
the technology, provides status information on the technical and 
environmental Research and Development programs, presents a 
milestone chart representing a relationship between a considered 
commercialization schedule and relevant environmental Research 
and Development, and reviews the environmental concerns signifi- 
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cant to the technology. Section IV examines the likelihood and 
consequences of adverse findings, the problems and uncertainties 
stemming from current or anticipated environmental regulation, and - 
potential costs of environmental controls. On this basis, an assess- 
ment is offered of the existing or potential barriers to commercializa- 
tion. Appendix A presents a tabulation of outstanding environmental 
concerns. 


19693 eS ae Electric automobiles. Volume 2. 
1975-July, 1978 (citations from the Index Data Base). 
Report for 1975-July 1978. Hundemann, A.S. (National Technical 
Information Service, Springfield, VA (USA)). Aug 1978. 210p. 

Citations from worldwide research cover the design of elec- 
tric automobiles, vans, buses, and hybrid vehicles. Studies are includ- 
ed on lead-acid, zinc-air, lithium-sulfur, and nickel-cadmium batter- 
ies; fuel cells; drive trains; and chassis construction. (This updated 
bibliography contains 204 abstracts, 41 of which are new entries to 
the previous edition.) 


19694 Electric vehicles. Garrett, K. Automot. Eng. (London); 3: 
No. 3, 57-58(Jun-Jul 1978). 

The article reports the second international conference orga- 
nized by the Electric Vehicle Development Group (EVDG), and 
entitled "The Economic Use of Electric Road Vehicles in a Chang- 
ing Environment.” Operational experiences reported indicate that 
changes are needed in the design of second-generation public service 
vehicles (the only type discussed). Comparisons are quoted between 
diesel buses and battery-type electric buses, which emphasized the 
unsuitability of the use of a battery trailer in terms of both availabil- 
ity of the bus and cost. The Daimler Benz Duo-Bus, with Bosch 
electric propulsion uses a dual power-supply: a battery, with over- 
head-line alternative supply (trolley-bus mode). The trolley-bus 
mode is intended for use in central areas of cities (simultaneously 
charging the batteries); battery operation is used for the more open 
routes or for temporary deviations from the routes with overhead 
lines. This sytem permits smaller batteries to be used. The Duo-Bus 
operated all day without either changing the battery pack or re- 
charging at the outlying terminals. The next planned development is 
to provide diesel engines as an alternative to overhead line oper- 
ation. 


HYBRID SYSTEMS 


REFER ALSO TO CITATION(S) 19693, 19695, 19697, 19698, 19699 


FLYWHEEL PROPULSION 


19695 (PB—282652) Study of flywheel energy storage. Volume 1. 
Executive summary. Final technical report. Lawson, L.J.; Smith, 
A.K.; Davis, G.D. (AiResearch Mfg. Co., Torrance, CA (USA)). 
Sep 1977. Contract DOT-UT-60097T. 123p. NTIS PC A06/MF 
AOl. 

In 1976, the Urban Mass Transportation Administration estab- 
lished the present program--Study of Flywheel Energy Storage--to 
determine the practicality and viability of flywheel propulsion sys- 
tems for urban mass transit vehicles. The study began with a review 
of the U.S. transit properties requirements, which showed that the 
most suitable vehicle for deployment of flywheel propulsion is the 
full-size transit bus. Several propulsion concepts were hypothesized 
and subjected to comparative analysis with present diesel buses, 
trolley coaches, and battery buses in regard to performance and life- 
cycle economics. This screening resulted in the establishment of the 
following basic concepts that can provide various types of high 
quality transit service: Pure flywheel propelled bus; flywheel/diesel 
engine hybrid bus; flywheel-augmented trolley coach; and flywheel/ 
battery hybrid bus. The design studies that were conducted for the 
four propulsion configurations showed a high degree of commonal- 
ity of components among the four concepts. Final life-cycle cost 
analyses showed all four concepts to be in a competitive range with 
present transit vehicles. Plans were made for a Phase II development 
program that will result in the design, fabrication, and testing of all 
four propulsion configurations in full-size buses within 36 months. 
This final report, Volume | of Phase I, presents the summary of the 
results of the Study of Flywheel Energy Storage. The study has 
shown the viability of flywheel-propelled buses, and a set of plans 
for successful deployment of these new vehicles has been prepared. 
The study recommends that the Phase II program leading to the 
development of prototype vehicles be promptly initiated. 


19696 (PB—282653) Study of flywheel energy storage. Volume 2. 
Systems analysis. Final technical report. Lawson, L.J.; Smith, A.K.; 
Davis, G.D. (AiResearch Mfg. Co., Torrance, CA (USA)). 1 Sep 
1977. Contract DOT-UT-60097T. 244p. NTIS PC Al11/MF AOI. 
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In 1976, the Urban Mass Transportation Administration estab- 
lished the present program--Study of Flywheel Energy Storage--to 
determine the practicality and viability of flywheel propulsion sys- 
tems for urban mass transit vehicles. The study began with a review 
of the U.S. transit properties requirements, which showed that the 
most suitable vehicle for deployment of flywheel propulsion is the 
full-size transit bus. Several propulsion concepts were hypothesized 
and subjected to comparative analysis with present diesel buses, 
trolley coaches, and battery buses in regard to performance and life- 
cycle economics. This screening resulted in the establishment of the 
following basic concepts that can provide various types of high 
quality transit service: Pure flywheel propelled bus; flywheel/diesel 
engine hybrid bus; flywheel-augmented trolley coach; and flywheel/ 
battery hybrid bus. The design studies that were conducted for the 
four propulsion configurations then showed a high degree of com- 
monality of components among the four concepts. Final life-cycle 
cost analyses showed all four concepts to be in a competitive range 
with present transit vehicles. Plans were then made for a Phase II 
development program that will result in the design, fabrication, and 
testing of all ioe propulsion configurations in full-size buses within 
36 months. Volume 2 of the Phase I study reviews, identifies, and 
definitizes the requirements for improved rubber-tired urban transit 
vehicles. It includes the quantification of three baseline vehicles: a 
40-ft diesel bus, a trolley coach, and a battery bus. It discusses the 
requirement needs of 11 transit properties. 


19697 (PB—282655) Study of flywheel energy storage. Volume 4. 
Life-cycle costs. Final technical report. Lawson, L.J.; Smith, A.K.; 
Davis, G.D. (AiResearch Mfg. Co., Torrance, CA (USA)). 1 Sep 
1977. Contract DOT-UT- 7T. 110p. NTIS PC A06/MF AOI. 

In 1976, the Urban Mass Transportation Administration estab- 
lished the present program--Study of Flywheel Energy Storage--to 
determine the practicality and viability of flywheel propulsion sys- 
tems for urban mass transit vehicles. The study began with a review 
of the U.S. transit properties requirements, which showed that the 
most suitable vehicle for deployment of flywheel propulsion is the 
full-size transit bus. Several propulsion concepts were hypothesized 
and subjected to comparative analysis with present diesel buses, 
trolley coaches, and battery buses in regard to performance and life- 
cycle economics. This screening resulted in the establishment of the 
following basic concepts that can provide various types of high 
quality transit service: Pure flywheel propelled bus; flywheel/diesel 
engine hybrid bus; flywheel-augmented trolley coach; and flywheel/ 
battery hybrid bus. The design studies that were conducted for the 
four propulsion configurations then showed a high degree of com- 
monality of components among the four concepts. Final life-cycle 
cost analyses showed all four concepts to be in a competitive range 
with present transit vehicles. Plans were then made for a Phase II 
development |e yaw that will result in the design, fabrication, and 
testing of all four propulsion configurations in full-size buses within 
36 months. Volume 4 of this Phase I study describes the methodolo- 
gy developed to guide the life-cycle cost analysis of the flywheel 
propelled vehicles as compared with the three baseline vehicles. 


19698 (PB—282656) Study of flywheel energy storage. Volume 5. 
Vehicle tests. Final technical report. Lawson, L.J.; Smith, A.K.; 
Davis, G.D. (AiResearch Mfg. Co., Torrance, CA (USA)). 1 Sep 
1977. Contract DOT-UT-60097T. 91p. NTIS PC A0O5/MF AOIl. 

In 1976, the Urban Mass Transportation Administration estab- 
lished the present program--Study of Flywheel Energy Storage--to 
determine the practicality and viability of flywheel propulsion sys- 
tems for urban mass transit vehicles. The study began with a review 
of the U.S. transit properties requirements, which showed that the 
most suitable vehicle for deployment of flywheel propulsion is the 
full-size transit bus. Several propulsion concepts were hypothesized 
and subjected to comparative analysis with present diesel buses, 
trolley coaches, and battery buses in regard to performance and life- 
cycle economics. This screening resulted in the establishment of the 
following basic concepts that can provide various types of high 
quality transit service: Pure flywheel propelled bus; flywheel/diesel 
engine hybrid bus; flywheel-augmented trolley coach; and flywheel/ 
battery hybrid bus. The design studies that were conducted for the 
four propulsion configurations showed a high degree of commonal- 
ity of components among the four concepts. Final life-cycle cost 
analyses showed all four concepts to be in a competitive range with 
present transit vehicles. Plans were made for a Phase II development 
program that will result in the design, fabrication, and testing of all 
four propulsion configurations in full-size buses within 36 months. 
Volume 5 of the Phase I study presents the major results of the tests 
performed on a 40-foot diesel bus and a trolley coach as related to 
the program methodology. It includes the test data from the 20- 
vehicle M.A.N. Electrobus demonstration program in Germany. 
Details of the tests, test data, and other test results are included in 
Appendixes A, B, and C of this report. 


19699 (PB—282929) Study of flywheel energy storage for urban 
transit vehicles. Final report on phase 1. (General Electric Co., 
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Schenectady, NY (USA)). Sep 1977. Contract DOT-UT-60096T. 
213p. NTIS PC A10/MF AO1. 

This report documents the Phase I results of a —— 
Study of Flywheel Energy Storage--investigating the use of flywheel 
storage as applied to fixed-route, multistop, rubber-tired, urban tran- 
sit vehicles. This program, established by the Urban Mass Transpor- 
tation Administration in 1976, has an ultimate objective of hastening 
the changeover to electric propulsion from today’s petroleum- 
powered transit vehicles. The objective of Phase I was to evaluate 
the application of flywheel energy storage to a broad spectrum of 
electrically powered urban transit vehicles and to identify the sys- 
tems which could meet the established mission requirements. This 
document is the final report for Phase I of this flywheel storage 

rogram, and it summarizes the results of each of the six tasks of 
Phase I: Requirements Study; System Concept Study; Supporting 
Engineering Design and Analysis; Life-Cycle Cost; Development 
Plan for Phase II; and Technological Advancements. Charts, tables, 
major conclusions and recommendations are provided. The Appen- 
dixes (A-L) chart out such items as system requirements; flywheel/ 
motor energy storage packages; life-cycle cost analysis, methodolo- 
gy, and worksheets; modularity in design; and a list of references. 
ie report concludes that flywheel energy storage is a promising 
technique for reducing — upon petroleum fuels by urban 
transit buses as well as offering environmental improvement poten- 
tials to transit operators. The study recommends that a hardware 
development program be initiated for propulsions systems applicable 
to urban vehicles. 


EMISSION CONTROL 
REFER ALSO TO CITATION(S) 19674, 20299 


19700 (PB—281083) Effects of catalytic reactors on diesel ex- 

haust composition. Technical progress report. Marshall, W.F.; Sei- 

zinger, D.E.; Freedman, R.W. (Energy Research and Development 

Administration, Bartlesville, OK (USA). Bartlesville Energy Re- 

rs aaa Apr 1978. Contract JO166023. 14p. NTIS PC A02/ 
AOl. 

This Bureau of Mines report discusses tests conducted with 
four different catalytic reactor designs to determine the influence of 
exhaust treatment systems on emissions from diesel engines. Al- 
though there are significant differences in oxidation efficiencies at 
= to intermediate engine loads, all four catalysts were very 
effective in reducing emissions at heavy loads. Compositional deter- 
minations included carbon monoxide, carbon dioxide, unburned hy- 
drocarbons, oxides of nitrogen, aldehydes, sulfur dioxide, sulfates, 
and particulate loading. Particulate size, exhaust odor intensity, and 
the character of the unburned hydrocarbon component were also 
determined. 


19701 Catalyst for purifying exhaust and waste gases and method 
for preparation thereof. Yamauchi, S.; Yonehara, K.; Horie, K.; Ono, 
T.; Ohara, T. (to Nippon Shokubai Kagaku Kogyo Co. Ltd.). US 
Patent 4,128,503. 5 Dec 1978. Priority date 31 Mar 1976, Japan. 20p. 

The invention relates to a catalyst for purifying exhaust and 
waste gases which is capable of simultaneously removing nitrogen 
oxide, carbon monoxide and hydrocarbons from the exhaust gases, 
comprising supporting phosphorus, barium, rhodium and at least one 
member selected from the group consisting of palladium and plati- 
num, and optionally nickel on a carrier, and a method for prepara- 
tion thereof. 


19702 Process for the oxidation of carbon monoxide to carbon 
dioxide. Whelan, J.M. (to Univ. of Southern California). US Patent 
4,124,689. 7 Nov 1978. Filed date 8 Dec 1977. 26p. 

The invention discloses a process for the oxidation of carbon 
monoxide to carbon dioxide in the presence of elemental nitrogen 
with minimal oxidation. The process cousists of combining the 
carbon monoxide with a predetermined amount of oxygen-contain- 
ing gas to give at least 1% stoichiometric excess of oxygen for the 
oxidation of carbon monoxide to carbon dioxide and passing the 
resulting mixture over a ceramic catalyst. 


19703 Air-fuel ratio control system for an internal combustion 
engine with a thermal reactor. Masaki, K.; Suzuki, S. (to Nissan 
Motor Co., Limited). US Patent 4,123,901. 7 Nov 1978. Priority date 
11 Sep 1975, Japan. 10p. 

Under normal running condition of an internal combustion 
engine with a thermal reactor, the engine is fed with a relatively rich 
air-fuel mixture for regulating the conentration of unburned combus- 
tible compounds, such as hydrocarbons (HC) and carbon monoxide 
(CO) in the exhaust gases emitted therefrom, in a manner that the 
thermal reactor effectively functions, and under high speed heavy 
load condition of the engine wherein the exhaust gas temperature 
becomes remarkably high, the engine is alternately fed with a 
relatively rich mixture and a relatively lean mixture in accordance 
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with the operating cycles of the engine for not only achieving the 
improved fuel economy but also protecting the thermal reactor from 
heat damage. 


19704 Engine emission control system. Rodenkirch, N.E. (to 
Ford Motor Co.). US Patent 4,124,006. 7 Nov 1978. Filed date 7 Jul 
1977. 10p. 

An automotive emission control system in which the engine 
timing is advanced an amount that is supplemental to the normal part 
throttle advance, in response to exhaust gas recirculation (EGR) 
flow, to compensate for the slower burning rate due to EGR dilution 
of the engine intake charge, the EGR flow being accomplished by an 
engine driven air pump pressure controlled by an air pump pressure 
modified by manifold vacuum so as to be speed and load responsive, 
the triggering pressure also being applied to the ignition timing 
distributor servo. 


19705 Supplementary air supply system for an internal combus- 
tion engine. Assenheimer, J.; Brettschneider, J. (to Robert Bosch 
GmbH). US Patent 4,124, 005. 7 Nov 1978. Priority date 15 May 
1976, German, Federal Republic of (F.R. Germany). 6p. 

The induction tube of an internal combustion engine is pro- 
vided with an air flow measuring device which may be part of a 
carburetor and with a normal throttle valve, settable arbitrarily from 
the outside. A bypass channel conducts air around one or both of 
these elements and contains a flow restricting device. The induction 
tube further includes an air flow throttling mechanism for establish- 
ing a definite pressure drop across the inlet and terminus of the 
bypass to insure air flow therethrough even at full throttle and low 
rpm when the engine vacuum is low. The air flow throttling mecha- 
nism may be a pivoted baffle plate or a slide which enters the 
induction tube and partially blocks the air flow therethrough and 
which is moved by differential pressure in the induction tube. The 
slide retracts from the induction tube at full throttle and at high 
engine speed. 


19706 Exhaust gas purifying device for internal combustion 
engine with auxiliary combustion chambers. Kawamura, H.; Kubota, 
K. (to Isuzu Motors Limited). US Patent 4,109,625. 29 Aug 1978. 
Priority date 31 Jan 1976, Japan. 4p. 

The recirculating and recombustion type of exhaust gas puri- 
fication system for a compression ignition engine includes an expan- 
sion manifold communicating with the auxiliary combustion cham- 
bers of each cylinder via circulating passages controlled by cam 
oprated valves. The relatively rich exhaust gas remaining near the 
fuel injector in an auxiliary chamber at the end of a power stroke is 
expanded into the manifold via an open control valve, and it then 
drawn into the auxiliary chamber of another cylinder whose piston is 
near the bottom of its intake or suction stroke via another open 
control valve. The thus recirculated or transferred exhaust gas is 
cooled by its expansion into the manifold, as well as by water 
jacketing within the cylinder heat and air surrounding the exposed 
periphery of the manifold. 


ALTERNATIVE FUELS 
REFER ALSO TO CITATION(S) 18255, 18260, 18261, 19681 


19707 (AD-A—054511) Design of an apparatus for testing the 
flammability of fuel sprays. Final report. Eklund, T.1.; Neese, W.E. 
(National Aviation Facilities Experimental Center, Atlantic City, NJ 
(USA)). May 1978. 32p. (FAA-NA—78-6). NTIS PC A03/MF AO1. 

An automated small-scale test apparatus was developed for 
flammability testing of modified fuels. The test configuration consists 
of a 1/4 inch fuel delivery tube within a 1 inch air atomization pipe 
followed by a diffuser section. A pressurized 30 gallon air tank 
supplies the atomization air while a syringe pump provides a speci- 
fied fuel quantity for all tests. Isentropic calculations and hot wire 
anemometer measurements characterize the air flow during the 
transient air release. Oscillograph traces specify the sequencing and 
timing of events. It is concluded that this transient test is a practical 
device for modified fuel testing because of its simple construction, 
well-defined operation, and capability of distinguishing between 
candidate additives. 


19708 (AD-A—055421) Use of the Jet Fuel Thermal Oxidation 
Tester (JFTOT) for predicting diesel fuel performance. Interim report. 
LePera, M.E.; McCaleb, F. (Army Mobility Equipment Research 
and Development Center, Fort Belvoir, VA (USA)). Mar 1978. 19p. 
(MERADCOM—2235). NTIS PC A02/MF AOl1. 

An investigation was conducted to define the feasibility for 
using the Jet Fuel Thermal Oxidation Tester (JFTOT) as a labora- 
tory predictor to assess diesel fuel quality relative to operating 
performance. A methodology was subsequently established to define 
diesel fuel performance relative to filter pressure differentials at 
limiting operating temperatures. A variety of diesel fuels and candi- 
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date additives were screened using this approach. The modified 
JFTOT did effectively screen and discriminate between the fuels as 
a result of their composition, hydrocarbon quality, and possible 
contaminants. (Author) 


MATERIALS 


19709 (AD-A—054018) An overview and assessment of selected 
DOD high-pressure technology R and D programs. Final 
May—November 1977. Hove, J.E. (Institute for Defense Analyses, 
Arlington, VA (USA). Science and Technology Div.). Jan 1978. 
Contract DAHC15-73-C-0200. 62p. (P—1302). NTIS PC A04/MF 
AOl. 


The Deputy Director for Research and Advanced Technol- 
ogy, ODDR/E, requested IDA to conduct a set of selected studies 
of the DoD Technology Base Programs in materials and structures. 
This paper deals with one aspect of these studies, namely the use of 
high pressures to synthesize or process new or improved materials. 
The objective of this task is to provide an assessment of the potential 
application benefits of such R/D and of its chances of success in 
producing practical and useful results. Over the past decade, the 
U.S.S.R. has made major investments in high-pressure technology, 
perhaps an order of magnitude greater than comparable investments 
made by the U.S. One of the most publicized goals of the Soviet 
work is the synthesis of a metallic state of hydrogen, which, if 
feasible, could have very important military implications. The assess- 
ment of the present study, however, concludes that this goal is still 
too scientifically tenuous to justify and major increase in U.S. 
effort. Nonetheless, the potential national and military benefits are 
great, and a more focused joint research program is recommended 
between the DoD, NSF, DoE, and NASA. Another closer-term 
benefit of high-pressure technology could be its use to process and 
form brittle materials. 


19710 (ORNL—5437) Metals and Ceramics Division materials 
science annual progress report for period ending June 30, 1978. 
McHargue, C.J.; Peterson, S. (comps.). (Oak Ridge National Lab., 
TN (USA)). Sep 1978. Contract W-7405-ENG-26. 185p. Dep. NTIS, 
PC A09/MF AO1. 

Topics covered include: structure of materials, theoretical 
research; x-ray diffraction research; fundamental ceramics studies; 
preparation and synthesis of high-temperature and special service 
materials; physical metallurgy; grain boundary segregation and frac- 
ture; mechanisms of surface and solid-state reactions; physical prop- 
erties research; superconducting materials; radiation effects; facility 
and technique development; nuclear microanalysis; cooperative stud- 
ies with universities and other research organizations; and fundamen- 
tals of welding and joining. (GHT) 


19711 Synthesis, characterization, and pressure dependence of 
conductivity for a partially-oxidized tetra-aza macrocyclic palladium 
complex. Mertes, K.B.; Ferraro, J.R. (Department of Chemistry, 
University of Kansas, Lawrence, Kansas 66045). J. Chem. Phys.; 70: 
No. 2, 646-648(15 Jan 1979). 

The synthesis and characterization of the Iz oxidation product 
of a tetra-aza macrocyclic complex of Pd (II) is described. The 
product is formulated as [Pd (TAAB)] [Is]/sub 2.7/ where TAAB is 
tetrabenzo [b, f, j, n] [1, 5, 9, 13] tetra-azacyclohexadecine. The 
presence of I; was confirmed by Raman and far-infrared spectros- 
copy. Electrical conductivity measurements for pressed powder 
samples using a diamond-anvil pressure cell showed an unusually 
large pressure dependence. 


19712 Thermodynamics of the lanthanide trifluorides. II. The 
heat capacity of praseodymium trifluoride PrF; from 5 to 350 °K. 
Lyon, W.G.; Osborne, D.W.; Flotow, H.E. (Chemistry Division, 
Argonne National Laboratory, Argonne, Illinois 60439). J. Chem. 
Phys.; 70: No. 2, 675-680(15 Jan 1979). 

The heat capacity of PrF; was measured by aneroid adiabatic 
calorimetry from 5 to 350 °K. The following results were obtained 
for PrFs (c) at 298.15 °K: the heat ca pacity C/sub p/°= (92.65 +- 
0.09) J °K~' mole™', the entropy S (121.22 +- 0.12) J °K? 
mole~', the enthalpy (H/sub T/°-HO)= (17 946 +- 18) J mole! and 
the Planck function -(G/sub T/° -Ho®)/T= (61.02 +- 0.06) J °K7! 
mole~*. Recommended thermal functions from 400 to the melting 
temperature, 1672 °K, are presented in tabular form. The excess heat 
capacity due to the internal electronic energy levels of Pr** in PrFs 
is calculated from spectroscopic data and compared with excess heat 
capacity derived from calorimetric results. 


METALS AND ALLOYS 


REFER ALSO TO CITATION(S) 18222 
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PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 18001, 18005, 19774, 19794, 19799 


19713 (AD-A—056009) Heat treating gun steel. Technical 
report. Heiser, F. (Army Armament Research and Development 
Command, Watervliet, NY (USA). Benet Weapons Lab.). Mar 1978. 
28p. (ARLCB-TR—78006). NTIS PC A03/MF AO1. 

A study was conducted to evaluate the effect of tempering 
time on the mechanical properties of gun steel, a medium C, Ni-Cr- 
Mo steel used in cannon tube forgings. The results on small specimen 
tests show that, in tempering at temperatures up to 1100 F, time is 
not important beyond 60 minutes. Above 1100 F, time becomes a 
more important factor. For the yield strength range of many tubes, 
160-180 ksi, tempering at 1000-1100 F is required. Thus, for these 
tubes, the tempering cycle can be drastically shortened. Data were 
also developed for two austenitizing temperatures, 1550 F (which is 
usually used) and 1750 F (which is used in some furnaces which 
utilize a high thermal head and allow a short austenitizing cycle). It 
is demonstrated that the latter would not allow the tube forging 
requirements to be satisfied, thus austenitizing temperatures must be 
maintained at lower temperature. 


19714 (BDX—613-2132) Electrochemical deburring: another 
sharp sword in the battle with burrs. Gillespie, L.K. (Bendix Corp., 
Kansas City, MO (USA)). 1979. Contract EY-76-C-04-0613. 35p. 
Dep. NTIS, PC A03/MF AOI. 

In industry's continuing struggle with burrs, several cost 
reducing approaches have been largely overlooked. Electrochemical 
Deburring (ECD) is one of these processes. While this process has 
been used in the U.S. since 1962 and has been described briefly in 
over 100 publications, it has not received all the industry acceptance 
that most authorities feel it deserves. As the name implies, this is a 

rocess which uses both electricity and chemistry to remove burrs. 

t is a very fast process suitable to a wide range of metals. It is one of 
the few processes which does not require a tool which cuts, scrapes, 
abrades, or otherwise touches the burr. Some of its best applications 
are with materials or configurations which are not easily deburred 
by any other process. 


19715 (GEPP-TIS—380) Gold plating metallized alumina ceram- 
ics. Gillespie, T.J.; Antepenko, R.J. (General Electric Co., St. Pe- 
tersburg, FL (USA). Neutron Devices Dept.). 30 Oct 1978. Contract 
EY-76-C-04-0656. 47p. Dep. NTIS, PC A03/MF AOI. 

Problems with gold plating a metallized ceramic part at the 
General Electric Neutron Devices Department led to a two-fold 
study. The first part of the study evaluated the production process 
and resulted in a temporary solution to the problems. The second in- 
depth part of the study evaluated methods for surface activation, the 
ss process and various plating baths, resulting in a satisfactory 
Ong-term solution to the production problems. In the first part of 
the study, the production process was improved by increasing the 
amounts of conductive plating salts and brightener in the plating 
bath and increasing the bath agitation. The second phase of the study 
involved the evaluation of various surface activation processes, 
retort sintering of the gold plate and the evaluation of seven cyanide 
gold plating baths. The long-range study showed that the most 
effective activation for metallized ceramic was a cathodic treatment 
for approximately one minute at low current density using a 10 
percent sulfuric acid solution. One plating bath provided excellent 
surface texture and blister-free surface when used with a strike 
process in conjunction with activation and retort furnace sintering. 


19716 (N—78-21189) Space Processing Applications rocket proj- 
ect SPAR III. Final report. Reeves, F. (National Aeronautics and 
Space Administration, Huntsville, AL (USA). George C. Marshall 
Space Flight Center). Jan 1978. 167p. (NASA-TM—78137; M—244). 
NTIS PC A08/MF AOl. 

This document presents the engineering report and science 
payload III test report and summarizes the experiment objectives, 
design/operational concepts, and final results of each of five scientif- 
ic experiments conducted during the third Space Processing Appli- 
cations Rocket (SPAR) flight flown by NASA in December 1976. 
The five individual SPAR experiments, covering a wide and varied 
range of scientific materials processing objectives, were entitled: 
Liquid Mixing, Interaction of Bubbles with Solidification Interfaces, 
oo Growth of Single Crystal Film, Containerless Processing 
of Beryllium, and Contact and Coalescence of Viscous Bodies. 


19717 (NTIS/PS—78/0903) Inert gas welding (citations from 
the NTIS data base). Report for 1964-July 1978. Reed, W.E. (Nation- 
al Technical Information Service, Springfield, VA (USA)). Aug 
1978. 209p. 

The Federally-sponsored research reports cited deal with the 
development of techniques and procedures for inert gas welding and 
with the characteristics of the resulting welds. Process control, 
automation, nondestructive testing, and health hazards are also in- 
vestigated. Metals welded include steel, titanium, aluminum, urani- 
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um, and refractory metals. (This updated bibliography contains 203 
abstracts, 14 of which are new entries to the previous edition.) 


19718 (SAND—78-8774) Effects of impurities on the weldability 
of electroformed nickel. Brooks, J.A.; Dini, J.W.; Johnson, H.R. 
(Sandia Labs., Albuquerque, NM (USA)). Dec 1978. Contract EY- 
76-C-04-0789. 36p. Dep. NTIS, PC A03/MF AOI. 

The effect of impurities on weld cracking of electroformed 
nickel was studied using gas tungsten arc welding, varestraint testing 
and hot ductility testing. High purity electroformed nickel was 
found to be very resistant to weld cracking; furthermore, intentional 
additions of copper and iron to levels above those commonly ob- 
served in electrodeposits had no detrimental effects on welding. 
However, nickel electrodeposits with sulfur and lead impurities were 
found to exhibit increased susceptibility to weld cracking with 
increasing impurity content. High levels of carbon, oxygen, and 
nitrogen result in intergranular porosity of the weld heat affected 
zone and this leads to weld cracking resulting from locally reduced 
strength and ductility. Other cracking mechanisms resulting from 
impurities are proposed. 


19719 (Y—2138) Electron-beam braze welding of beryllium. Per- 
kins, M.A. (Oak Ridge Y-12 Plant, TN (USA)). 19 Sep 1978. 
Contract W-7405-ENG-26. 28p. Dep. NTIS, PC A03/MF AOI. 

Electron-beam braze welds were made in beryllium by using 
less than the recommended amount of aluminum filler metal. The 
welds exhibited a tendency to form microcracks prior to the termina- 
tion of solidification; however, these microcracks were healed by the 
backfilling action of the aluminum/beryllium eutectic present in the 
fusion zone. Adverse effects attributable to the prior microcracking 
condition were not found. 


19720 Purification of gadolinium by electrorefining. Nagai, H.; 
Beaudry, B.J.; Gschneidner, K.A. Jr. (lowa State Univ., Ames). 
Metall. Trans., B; 9: No. 1, 25-28(Mar 1978). 

The electropurification of crude gadolinium, as an alternate 
method to the distillation process currently used, was studied using a 
LiCl—LiF—GdF; electrolyte. The best results were obtained with a 
77.6 wt % LiCl, 11.2 wt % LiF, 11.2 wt % GdFs electrolyte at 
700°C. It was shown that the purity of the deposit was strongly 
dependent on the purity of the electrolyte and the temperature. The 
purest deposit of Gd was obtained when the LiCl and LiF were 
purified by distillation and high purity GdF; was used. The analyses 


showed this purest gadolinium is still less pure than the gadolinium 
prepared by the distillation process. The effect of various methods 
used to remove the adhering electrolyte salts and to consolidate the 
deposited dendrites was studied. Removal of the adhering salts by 
distillation followed by arc and electron beam melting of the den- 
drites gave the purest Gd. The analyses of the metal prepared under 
the various conditions are given. 


19721 New approach for the study of transmission sputtering. 
Ayrault, G.; Averback, R.S.; Seidman, D.N. (Cornell Univ., Ithaca, 
NY). Ser. Metall.; 12: No. 2, 119-123(Feb 1978). 

In this study of transmission sputtering, 300 or 700 eV Xe* 
ions were employed. The mean range of this low-energy heavy-ion is 
very small compared with the thickness of the gold thin-films 
employed. Thin films were removed and inspected in a transmission 
microscope. 


19722 Remote alloying and casting of U—Pu—Zr metal fuel. 
Hins, A.G.; Kraft, D.A.; Jelinek, H.F. (Argonne National Lab., IL). 
Trans. Am. Nucl. Soc.; 30: 310-311(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


19723 Ultrasonic tests on materials with protective coatings. 
Whaley, H.L. (Babcock and Wilcox Co., Lynchburg, VA). Mater. 
Eval.; 35: No. 12, 65-68(Dec 1977). 

Protective coatings are applied to some nuclear components 
such as reactor vessels to inhibit surface corrosion. Since in-service 
ultrasonic inspection is required for such components, a study was 
performed to determine whether the use of protective coatings can 
affect ultrasonic tests. Two 2 in. thick steel plates were uniformly 
machined, sandblasted, and used as bases for two types of protective 
coatings. The type and thickness of the coating and the presence of 
contamination, such as fingerprints or mild oxidation under the paint, 
were the independent variables associated with the coating. Tests 
were run to determine the effects of the protective coatings on 
ultrasonic tests conducted on the steel plates. Significant variations 
in ultrasonic test sensitivity occurred as a function of the type and 
thickness of protective coating, couplant (material that conducts the 
ultrasound from the transducer into the test part, normally water or 
some type of oil), transducer wear plate, and ultrasonic test frequen- 
cy. Ultrasonic tests can be strongly affected by a protective coating 
on the component to be inspected. As compared to the test sensitiv- 
ity for an uncoated reference sample, the sensitivity may be dramati- 
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cally shifted up or down on the coated surface. In certain coating 
thickness ranges, the sensitivity can fluctuate widely with small 
changes in coating thickness. If a coating is chosen properly, howev- 
er, components with protective coatings can be tested ultrasonically 
with valid results. These results are for the case of ultrasonic input 
on the coated surface. It is not expected that an ultrasonic test 
conducted from the front surface would be appreciably affected by a 
coating on the rear surface. 


19724 Measurements of anisotropic elastic constants of Type 308 
stainless-steel electroslag welds. Dewey, B.R. (Univ. of Tennessee, 
Knoxville); Adler, L.; King, R.T.; Cook, K.V. Exp. Mech.; 17: No. 
11, 420-426(Nov 1977). 

In austenitic-stainless-steel weld metal, mechanical anisotropy 
is caused by preferred local orientation of elongated subgrains and 
preferred crystallographic orientation. Ultrasonic and static tensile- 
test methods used to determine elastic stiffness and compliance 
matrices, respectively, demonstrated that orthotropic symmetry 
exists. Inversion of this compliance matrix gave a stiffness matrix 
which showed general agreement between the two methods. It is 
suggested that the data can be used directly in finite-element analyses 
of weldments containing Type 308 stainless steel. 


19725 Direct observations of plane matching by lattice imaging 
electron microscopy. Gronsky, R.; Thomas, G. (Univ. of California, 
Berkeley). Scr. Metall.; 11: No. 9, 791-794(Sep 1977). 

An exact verification of plane matching conditions at a grain 
boundary utilizing high resolution electron microscopy was demon- 
strated. The proof is based upon a direct image of the mismatched 
atomic planes. 


19726 Preparation of metals for plating: ring shear tests. Dini, 
J.W.; Johnson, H.R. (Sandia Labs., Livermore, CA). Surf Technol.; 
5: No. 5, 405-419(Aug 1977). 

Ring shear tests for measuring the adhesion of metal deposits 
were used to evaluate methods of preparing the following substrates 
for plating: beryllium-copper; SA 106 and 4130 steels; 17-4 PH, 405, 
410, and 416 stainless steels; and thorium. 


19727 Fabrication of zirconium alloys into components for nucle- 
ar reactors. Cheadle, B.A. (Atomic Energy of Canada, Ltd., Chalk 
River, Ont.). Am. Soc. Test. Mater., Spec. Tech. Publ; No. 633, 457- 
485(1977). 

Over 80% of the world’s annual output of zirconium is 
fabricated into components for nuclear reactors. In 1976 the CANa- 
dian Deuterium Uranium (CANDU) power reactor program will 
— nearly 500 Mg of zirconium and by 1986 the requirement 
will have risen to nearly 800 Mg. Most of this is fabricated into tubes 
which can cost as much as $80/kg. Small thin walled tubes for fuel 
cladding are fabricated by heavily cold working extruded tubes. The 
most important fabrication parameter in producing the desired crys- 
tallographic texture, hydride orientation, and mechanical properties 
is the cold reduction route. Deformation must be controlled to 
ensure that these —o are uniform, both through the wall 
thickness and around the circumference of the tube. Large-diameter 
thin-walled tubes are used to guide coolant flow, guide control rods, 
or for calandria tubes. These tubes can be made by seam welding 
annealed sheet and they can be made to very close dimensional 
tolerances. The weld and heat-affected zones must be recrystallized 
by cold work and heat treatment so that they have adequate ductility 
after irradiation. Pressure containment tubes usually are fabricated 
by hot extrusion and cold worked a limited amount to size. The most 
important fabrication parameters are the forging and extrusion proc- 
esses because they determine the crystallographic texture and the 
microstructure of the tubes. The advantages of different fabrication 
techniques and the properties of the tubes are discussed. 


19728 Numerical simulation of the gas tungsten-arc welding proc- 
ess. Friedman, E. (Bettis Atomic Power Lab., West Mifflin, PA). pp 
35-47 of Numerical modeling of manufacturing processes. Jones, 
R.F. Jr. (ed.). New York, NY; American Society of Mechanical 
Engineers (1977). 

Analytical techniques to predict the thermomechanical re- 
sponse of structures due to the gas tungsten-arc welding process are 
reviewed. Heat input from the welding arc to the workpiece and the 
resulting heat transfer mechanisms in the weldment are simulated for 
both stationary and moving arcs. Evaluations of weld-induced dis- 
tortion and stress are carried out based on an elastoplastic, tempera- 
ture-dependent material representation. Two-dimensional finite ele- 
ment formulations for temperatures and distortions are established to 
obtain useful results with reasonable computer time and storage 
requirements. Results of weld thermal analyses are given to illustrate 
the sensitivity of the details of the heat input distribution on weld 
penetration and head shape. Typical calculated distributions of resid- 
ual stress and plastic strain are presented, and a means of assessing 
weld-induced damage is suggested. Permanent distortion calculated 
for a toroidal seal weld illustrates the complex weld geometries that 
can be treated. 
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19729 Transition temperature and flux-line pinning of a supercon- 
ducting Hf) 6sNbo 35 alloy. Jones, W.B.; Taggart, R.; Polonis, D.H. 
(Univ. of Washington, Seattle, WA). Mater. Sci. Eng.; 28: 145- 
152(1977). 

Both the transition temperature (T/sub c/) and the flux 
pinning force density (F/sub p/) are found to be sensitive to micros- 
tructure during the aging of a Hfo.6sNbo.ss alloy. Aging at 400°C for 
up to 25 days resulted in a fine distribution of a (h.c.p.) J pw grann 
with a concurrent niobium enrichment of the matrix. Under these 
conditions, an increase in T/sub c/ would be expected, but no 
significant changes were observed; this behavior is explained in 
terms of the proximity effect. Aging at 600°C produced a coarser a 
precipitate morphology, and the transition temperature was found to 
increase during aging in accordance with the niobium matrix enrich- 
ment. Flux pinning force density, F/sub p/(h), curves are shown 
which illustrate the strong influence of microstructure on this quanti- 
ty. The F/sub p/(h) curves for two heat treatment conditions, one in 
the early stage and one in the latter stage of precipitation, are 
described in terms of the flux pinning models that have been summa- 
rized by Dew-Hughes. Samples representing the intermediate stages 
of aging displayed qualitative agreement with these same models. 
The general model proposed by Kramer did not describe the ob- 
served F/sub p/(h) behavior satisfactorily. 


19730 Aluminum coatings by the decomposition of alkyls. Pier- 
son, H.O. (Sandia Labs., Albuquerque, NM). Thin Solid Films; 45: 
257-263(1977). 

An experimental investigation of the deposition of aluminum 
on steel by the thermal decomposition of aluminum alkyls was made. 
The following commercially available alkyls were evaluated: triiso- 
butyl aluminum, diethyl aluminum hydride, triethyl aluminum and 
diisobutyl aluminum hydride. The steel was abraded and solvent 
cleaned, was heated to the decomposition temperature (350 to 
550°C) and was immediately brought in contact with the heated 
alkyl either directly in the liquid or in the vapor. Coatings were 
produced from triisobutyl aluminum in the range 350 to 500°C. The 
best results were obtained in the vapor in an isobutylene carrier. The 
decomposition of triethyl aluminum, diethyl aluminum hydride and 
diisobutyl aluminum hydride produced coatings in the 400 to 600°C 
range, either in the vapor or in the liquid phase. The highest 
deposition rates were obtained with diisobutyl aluminum hydride 
with coating thicknesses up to 25 ym in less than | min. The coatings 
were analyzed by scanning electron microscopy, metallography, ion 
scattering spectroscopy and electron microprobe analysis. y had 
high purity and good adhesion to the steel and were non-porous. 


19731 (IS-Trans—104) Effect of particle hardening in copper— 
iron composite, fiber materials on mechanical and electrical properties. 
Breme, J. Translated from Metall; 31: No. 11, 1218-1222(1977). 17p. 
Dep. NTIS, PC A02/MF AO1. 

Composite materials containing 20% and 2% iron were pro- 
duced by simultaneous hot extrusion of copper and iron. The proper- 
ties of these composites were examined after extrusion, annealing, 
aging, and cold working. The mechanical and electrical properties of 
the composites can be varied by hardening after annealing in a 
temperature — of 750 to 1050°C and aging at 500°C. In so doing, 
the modulus of elasticity and tensile strength can be increased 
without decreasing the electrical conductivity below o = 35 m/ 
mm?. After hot extrusion and cold working, a composite contain- 
ing 2% iron by volume reached a tensile strength of R/sub m/ = 
390 N/mm? with an electrical conductivity of © = 45 m/mm?Q. 


STRUCTURE AND PHASE STUDIES 


REFER ALSO TO CITATION(S) 19724, 19725, 19729, 19731, 
19743, 19750, 19788, 19797 


19732 (AD-A—055025) Domain orientation in single-crystal 
TbFe. and Tb/sub .27/Dy/sub .73/Fe2. Sery, R.S.; Savage, H.T. 
(Naval Surface Weapons Center, Silver Spring, MD (USA)). 29 Nov 
1977. 20p. (NSWC/WOL/TR—77-182). NTIS PC A02/MF AOl. 

The investigators have observed 71 and 109 degree walls in 
single crystal TbFe: and Tb(.27)Dy(.73)Fe2 (Terfenol) via the Kerr 
effect and synchrotron radiation ot gs eee A Terfenol (110) sur- 
face exposed to synchrotron radiation showed stripe-like domains 
with (110), 109 degree walls and (001), 71 degree walls. Cooling to 
approx. 273K caused an easy axis switch from <111> to <100>. 
no domains were visible. Warming back to approx. 293K brought 
out mostly 109 degree walls. Stripelike domains were also seen in 
(110) and (100) TbFe2 surfaces via the Kerr effect. In the (110) 
sample H fields along (001) and (110) directions created 109 and 71 
degree walls respectively. With H applied at approx. 45 degree to 
both (001) and (110) directions 71 and 109 degree walls appeared 
simultaneously. The domain widths varied from 5 to 250 microme- 
ters and fields of . 3000 Oe away from (001) and (110) 
directions saturated the sample. Walls in the (100) sample were also 
71 or 109 degree but were only 2 to 15 micrometers wide. 
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19733 Crowdions using the Frenkel-Kontorova model. Koehler, 
J. (Physics Department and Materials Research Laboratory, Univer- 
sity of Illinois at Urbana-Champaign, Urbana, Illinois 61801). Phys. 
nev., B; 18: No. 10, 5333-5339(15 Nov 1978). 

Crowdions in crystals are studied using the Frenkel-Kontor- 
ova model. All properties of the crowdion are sensitive functions of 
H = 7?Vo/Ba*. Here Vo is the amplitude of the periodic potential in 
which atoms of the crowdion row move. £ is the spring constant 
giving forces between neighboring atoms on the row and a is the 
period of the periodic potential. The configuration and the energy 
(relative to the perfect crystal) are calculated. The migration energy 
required to move the crowdion along the row and the frequencies 
and configurations of the low-frequency resonant modes are calcu- 
lated. An attempt is made to estimate H for gold since the self- 
interstitial in gold may be a crowdion. 


19734 Detecting transformation of delta-ferrite to sigma-phase in 
stainless steels by advanced metallographic technique. Gray, R.J.; 
Sikka, V.K.; King, R.T. (Oak Ridge National Lab., TN). J. Met.; 30: 
No. 11, 18-26(Nov 1978). 

The microstructural responses of the ferromagnetic delta- 
ferrite and the paramagnetic sigma-phase to a ferromagnetic iron 
colloid in a magnetic field are investigated. Such positive or negative 
responses of the two phases to the colloid offer a more definitive 
identification. With this technique, the identification of small 
amounts of these phases in the microstructure is limited only by the 
pos magnification and resolution of the optical microscope. 
(GHT) 


19735 Lattice dynamics of alpha uranium, Crummett, W.P. Mor- 
town, WV; West Virginia Univ. (1978). 146p. University Micro- 
ilms Order No. 78-16,976. 
Thesis (Ph. D.). 
Inelastic neutron scattering measurements of the phonon dis- 
rsion curves along the three-principal high-symmetry directions 
Cove been performed to investigate the lattice dynamics of a-U. The 
dispersion curves along the [Ozeta0] and [00zeta] directions are not 
too unusual. However, dips and depressions are observed in the 
[zeta00] branches similar to those observed in high-T/sub c/ super- 
conductors. Standard group theoretical techniques have been em- 
ployed to discern the symmetry properties of the phonon branches 
and to block diagonalize the dynamical matrix of the various pheno- 
~ models that have been applied to a-U. These phenomenologi- 
cal models include: a four-neighbor Born-von Karman general tensor 
model, a twelve-neighbor axially symmetric model, a nineteen-neigh- 
bor extended axially symmetric model, and a shell model. None of 
these models was able to satisfactorily fit the [zeta00] data. However, 
a modified form of the shell model which included axially symmetric 
interactions to six neighbors was found to reproduce most of the 
dispersion curves well, including the [zeta00] branches. A simple 
pseudopotential model was less successful. To obtain all real fre- 
quencies from this model it was necessary to include a Born-von 
Karman short range contribution. These measurements and calcula- 
tions have implied that the bonding properties of a-U are particular- 
ly dependent upon the details of the electronic system. 


19736 Modeling of face-centered cubic solid solutions. Williams, 
R.O. (Oak Ridge National Lab., TN). Acta Crystallogr., Sect. A; 34: 
65-73(1978). 

A computer program has been written to simulate binary 
face-centered cubic solutions by interchanging the atoms until the 
populations in 18 shells are in agreement with the short-range order 
parameters obtained from diffuse X-ray measurements. Comparisons 
are made between the intensity maps from the model and from the 
data for most of the published work. We conclude that the published 
data are of reasonable quality, although sometimes the alphas are 
somewhat too large or the intensity maps contain artifacts. Comput- 
er simulation can be useful in rectifying errors in the experimental 
parameters. 


19737 High temperature phase diagrams for zirconium—molyb- 
denum and hafnium—molybdenum. Garg, S.P.; Ackermann, R.J. (Ar- 
gonne National Lab., IL). Metall. Trans., A; 8: 239-244(Feb 1977). 
The high temperature regions of the Zr-Mo and Hf-Mo 
binary phase diagrmas have been constructed from temperature- 
composition data obtained by gravimetric and pyrometric methods. 
The liquidus curves were obtained directly from the measurements 
of saturation solubilities of molybdenum (single crystal) in liquid Zr 
and Hf. The solubility results are supported * electron microprobe 
analyses which identify the formation of thin (approximately 10 um) 
layers of nearly stoichiometric compounds ZrMo2 and HfMo: on the 
surface of the single crystal molybdenum below the respective 
ritectic temperatures 1918 +- 5 and 2206 +- 5°C. These thin 
ayers and the negligible diffusion zones of Zr and Hf in single 
crystal molybdenum do not significantly affect the measured solubili- 
ties. The diffusion coefficient of Hf in Mo-single crystal at 2080°C is 
approximately 5 x 10°'? m* s-. The melting, solidus, liquidus, 
eutectic and peritectic temperatures were directly measured by 
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pyrometrically observing the partial or complete destruction of 
‘black-body” conditions inside an effusion cell with the appearance 
of a liquid phase that forms a highly reflecting mirror. The melting 

ints of Zr and Hf metals, 1860 +- 3 and 2228 +- 3°C, respective- 
y, are in good agreement with previously assessed values. The 
respective eutectic temperatures and compositions 1551 +- 2°C, 
29.0 +- 0.5 at. percent Mo and 1896 +- 3°C, 40.5 at. percent Mo, 
are considerably more precise and only in fair agreement with 
previously measured or estimated values. The liquidus composition 
at the peritectic temperature for the Zr-Mo binary is precisely fixed 
at 54.0 +- 1.0 at. percent Mo and that for the Hf-Mo binary is 61 +- 
3 at. percent Mo. The thermodynamic activities of molybdenum in 
the liquid Zr-Mo alloy indicate positive deviations from Raoult’s 
Law. 


19738 Charge fluctuation model of lattice vibrations. Wakabaya- 
shi, N. (Oak Ridge National Lab., TN). Solid State Commun.; 23: 
737-740(1977). 

A new phenomenological model is proposed for the lattice 
dynamics of transition metals. It is based on the microscopic model 
of Sinha and Harmon and includes the effect of charge fluctuations 
coupled to atomic motions. The model has been found to reproduce 
very accurately the phonon dispersion curves for Nb with short- 
range charge fluctuations and interatomic interactions. 


19739 Austenite transformation kinetics of ferrous alloys. Cias, 
W.W. Greenwich, CT; Climax Molybdenum Co. (1977). 83p. (NP— 
23519). 

The austenite transformation kinetics and hardenability of 
ferrous alloys have been studied systematically at the Climax Molyb- 
denum Company Research Laboratory. A total of 366 low- and 
medium-carbon steels, tool steels, carbon-free martensitic steels, 
abrasion-resistant steels and alloys, white and gray cast irons, ductile 
irons and malleable irons were characterized in a series of research 
projects. The ultimate goal of this effort was to establish the relation- 
ships between the composition and processing of the alloys and their 
response to heat treatment. The results were presented as continuous 
cooling transformation (CCT) diagrams and as hardenability dia- 
grams expressed as Vickers hardness versus half-cooling time. Char- 
acterization included microstructural evidence and other appropriate 
experimental data. This book is an overview of all the experimental 
data generated for the ferrous alloys, describing the nature of the 
transformations and use of the data for alloy design and application 
to heat treatment. 


MECHANICAL PROPERTIES 


REFER ALSO TO CITATION(S) 18155, 18156, 18808, 18909, 
18934, 19091, 19210, 19224, 19727, 19731, 19766, 19792, 19798, 
19799, 19990 


19740 (AD-A—054278) Beryllium—titanium materials optimiz- 
ation program. Final report, 28 May 1976—28 Decemberember 1977. 
Keith, G.H. (Kawecki Berylco Industries, Inc., Reading, PA 
(USA)). 17 Mar 1978. Contract N00019-76-C-0355. 3lp. (R-BT— 
378). NTIS PC A03/MF AOI. 

Be/Ti alloy composites were developed having high tensile 
yield strength/proportional limit (> or = 40 ksi), 28 x 10° psi 
modulus and 3.32 g/cm* density. Composite rods containing 133 and 
259 filaments were tested containing filaments made from 4 grades of 
beryllium: P-1, HIP 50, HIP 70, and HP 40. The best combination of 
tensile yield strength/proportional limit and ductility was achieved 
using HIP 70 beryllium. 


19741 (CONF-781219—2) Mechanical properties of modified 9 
Cr—1 Mo steel. Sikka, V.K. (Oak Ridge National Lab., TN (USA)). 
1978. Contract W-7405-ENG-26. 15p. Dep. NTIS, PC A02/MF 
AOl. 


From US/UKAEA specialists meeting on mechanical proper- 
ties; Oak Ridge, TN, USA (4 Dec 1978). 

This program deals with mechanical property evaluation of 
24 experimental and | large commercial heat of 9 Cr—1 Mo steel 
developed by Combustion Engineering. The mechanical properties 
evaluation involves the following tests: Charpy impact test to deter- 
mine the ductile brittle transition temperature, tensile tests at room 
temperature and 649°C, and screening creep and creep-rupture tests 
at 593 and 649°C. 


19742 (CONF-781219—3) Tensile and creep properties of type 
316 stainless steel. Sikka, V.K. (Oak Ridge National Lab., TN 
ran 1978. Contract W-7405-ENG-26. 3lp. Dep. NTIS, PC A03/ 
AOl. 

From US/UKAEA specialists meeting on mechanical proper- 
ties; Oak Ridge, TN, USA (4 Dec 1978). 

A mechanical property characterization test program on type 
316 stainless steel is in progress at ORNL to furnish information for 
(a) the formulation and verification of constitutive equations, (b) 
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setting failure criteria, and (c) verification of ASME design stresses 
and rules. 


19743 (ETEC—78-14) Friction and wear properties of RCoCr-A 
hardfacing (Stellite 6 Type) in sodium. Hoffman, N.J.; Droher, J.J. 
(Energy Technology Engineering Center, Canoga Park, CA (USA)). 
30 Sep 1978. Contract EY-76-C-03-0700. 82p. AT. 

The friction and wear properties of Stellite 6 type hardfacing 
being rubbed in sodium are presented. Friction data are given for 
both unidirectional and short-stroke oscillatory motion. The trend in 
friction values with temperature is hypothesized to be dependent on 
hardness, chromium content of a matrix phase, and oxygen content 
of the sodium. The matrix chromium content is depleted during 
exposure due to carbide precipitation as well as leaching action of 
the sodium. The trend in friction is so dependent on as-deposited 
carbon content and exposure history that models to predict any 
trend are not useful. The wear of this hardfacing is expressed in 
terms of a wear factor in units of depth worn away per unit distance 
of travel per unit contact pressure. Values from 0.5 x 10~"' to 10.0 x 
10-" (in./in.)/psi were observed in tests of TIG-applied Stellite 6 
rubbing against itself depending on the input energy per unit area. 
The input energy per unit area was varied by changing the product 
of contact force times rubbing velocity on pin faces of fixed area. 
Mention is made of the self-welding tendencies of this hardfacing. 


19744 (ORO—3262-58) Deformation processes in refractory 
metals. Progress report, December 1, 1977—November 30, 1978. 
Beckerman, L.P.; Watson, P.G.; Reed-Hill, R.E. (Florida Univ., 
Gainesville (USA). Engineering and Industrial Experiment Station). 
1978. Contract EY-76-S-05-3262. 38p. Dep. NTIS, PC A03/MF 
AOl. 


The initial stages of strain aging due to oxygen in vanadium, 
where aging is due to Snoek ordering of the interstitial around the 
dislocation, was studied. The results include the observation that the 
magnitude of the yield point return, A sigma, maximizes at an aging 
stress equal to 0.92 sigma/sub f/ where sigma/sub f/ is the prestrain 
flow stress at a strain-rate of 6.7 x 10° 5 s"*. Above this aging stress, 
the value of A sigma falls sharply. Below 0.92 sigma/sub f/ the yield 
point return drops more slowly falling to about one third of its value 
at 0.10 sigma/sub f/ which may be taken as a measure of its value for 
aging at zero stress. Another observation is that for aging at a stress 
giving the maximum yield point return, aging occurs while the 
specimen is undergoing strain at a finite rate. This strain-rate is only 
about two and a half orders of magnitude smaller than that at which 
the specimen was prestrained. This implies that the maximum yield 
point return occurs under a condition where the mobile dislocations 
existing during prestrain are still mobile. In other words, aging under 
stress occurs essentially under dynamic conditions and has to be 
closely related to dynamic strain-aging. (GHT) 


19745 (SAND—78-1046) COUPLEFLO: a computer code for 
coupled creeping viscous flow and conductive—convective heat trans- 
fer. Part I. Theoretical background. Dawson, P.R.; Chavez, P.F. 
(Sandia Labs., Albuquerque, NM (USA)). Nov 1978. Contract EX- 
76-C-04-0789. 67p. Dep. NTIS, PC A04/MF AO1. 

COUPLEFLO is a two-dimensional finite-element code for 
plane strain or axisymmetric analyses of thermomechanically coup- 
led systems. It is capable of analyzing the creep flow on non- 
Newtonian fluids or the secondary creep of solids. COUPLEFLO 
solves equations for conductive—convective heat transfer to deter- 
mine the thermal response of a system. Thermomechanical coupling 
between the flow field and temperature distribution can exist in 
terms of temperature-dependent materials properties, temperature- 
dependent body forces, viscous dissipation, material convection, and 
changing system geometry. Either transient or steady-state problems 
can be analyzed in Eulerian or quasi-Lagrangian reference frames. 
Part I: Theoretical Background contains the governing equations, 
finite-element formulation, and verification of the code capabilities. 
Part II: User's Manual contains instructions for code use. 12 figures. 


19746 (UCRL—52593) Directional stability of crack propaga- 
tion, Streit, R.D. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). Oct 1978. Contract W-7405-ENG-48. 219p. Dep. 
NTIS, PC A10/MF AOl. 

Thesis. 

Since fracture toughness testing is time consuming and ex nA 
sive, it is desirable to obtain as many data points as possible fr 
each specimen. This allows the variability of toughness values to > 
studied and also permits the effects of such variables as welds or heat 
treatment to be evaluated with a single specimen. To obtain many 
data points by arresting and subsequently repropagating a crack 
requires that the crack growth must stop shortly after initiation 
(propagational stability) and that the crack must continue to propa- 
gate in its own plane (directional stability). Because the aspects of 
propagational stability have been investigated adequately, the topic 
of directional stability is considered both theoretically and experi- 
mentally. 
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19747 Mechanical properties of in situ multifilamentary NbsSn 
superconducting wires. Foner, S.; Roberge, R.; McNiff, E.J. Jr.; 
Schwartz, B.B.; Fihey, J.L. (Francis Bitter National Magnet Labora- 
tory, Massachusetts Institute of Technology, Cambridge, Massachu- 
setts 02139). Appl. Phys. Lett; 34: No. 3, 241- 2431 Feb 1979). 

The mechanical properties of in situ Cu—36 wt% Nb—x 
wt% Sn superconducting wires are presented where 5<x<20 wt% 
Sn. For high x, no degradation of critical current J/sub c/ is 
observed for stresses o up to 700 MPa (~ 100 ksi) and a maximum J/ 
sub c/ occurs at o=450 MPa. Strains of ~0.6—0.9% are measured 
at 300 and 77 K for 450 MPa, and ~1.5—2% for 700 MPa. Cyclic 
stress data are consistent with a prestress model for composite 
materials. 


19748 Shock-induced cracks in molybdenum sheet. Wongwiwat, 
K.; Murr, L.E. (Department of Metallurgical and Materials Engi- 
neering, New Mexico Institute of Mining and Technology, Socorro, 
New Mexico 87801). J. Appl. Phys.; 50: No. 2, 813- 81ickeb 1979). 

Intergranular cracks occurred in shock-loaded molybdenum 
for specimens of grain size 17 ym and larger; for smaller grain size 
specimens (<17 ym) there was almost no crack initiation except in 
very thin specimens with shock loading of high pressure and long 
pulse duration. Cracks were not nucleated by twin barriers, and 
grain-boundary ledges appear to be responsible for initiating and 
propagating the cracks. The crack density was observed to decrease 
with increasing grain size for both constant peak pressure and pulse 
duration. In addition, crack density, as measured by the crack length 
intersecting the unit area of surface, generally increased with in- 
creasing shock pressure at constant pulse duration and with increas- 
ing pulse duration, at constant shock pressure. 


19749 Crack growth behavior in Alloy 718 at 425°C, Sadananda, 
K.; Shahinian, P. (Naval Research Lab., Washington, DC). J. Eng. 
Mater. Technol.; 100: No. 4, 381-387(Oct 1978). 

Subcritical crack growth behavior in Alloy 718 was studied at 
425°C under static, cyclic, and combined loads. The results are 
analyzed using linear elastic fracture mechanics. Crack growth was 
shown to be cycle-dependent at all stress intensities at this tempera- 
ture and hold times up to 10 min have no effect on the crack growth 
rates. On the other hand, crack growth is shown to occur readily 
under static loads at stress intensities less than half of the fracture 
toughness value. Comparison of the present results with those pub- 
lished in the literature showed that while crack growth is cycle- 
dependent at 425°C and time-dependent at 650°C, at an intermediate 
temperature, 540°C, it is time-dependent at low stress intensities and 
cycle-dependent at high stress intensities. Extrapolation of the pres- 
ent data shows that crack growth under static load could occur at 
temperatures above approximately 350°C and this may be a limiting 
factor for Alloy 718 for some of its high temperature applications. 


19750 Elevated-temperature low-cycle fatigue behavior of differ- 
ent heats of Type 304 stainless steel. Maiya, P.S.; Majumdar, S. 
(Argonne National Lab., IL). Metall. Trans., A; 8: 1651-1660(Nov 
1977). 

The low-cycle fatigue results of three heats of Type 304 
stainless steel have been obtained at 593°C under selected cyclic- 
loading conditions. The results are compared with those generated 
for a reference heat of steel for which extensive low-cycle fatigue 
data are available. Observation of the microstructures of specimens 
in the pretest condition after a given heat treatment and examination 
of fatigue fracture surfaces were conducted by means of optical and 
scanning electron microscopy and X-ray analysis. The three heats of 
stainless steel, which exhibit different microstructural features, show 
approximately the same continuous-cycling low-cycle fatigue behav- 
ior as that of the reference heat. However, the three materials show 
improved fatigue strength during tensile hold-time conditions where 
significant creep occurs. The fatigue properties determined in the 
present study for the different heats of steel are consistent with the 
observed microstructural features. Finally, the creep-fatigue proper- 
ties of the heats as well as the microstructural observations are 
een in terms of a damage-rate approach recently developed by 
the authors. 


19751 Reheat cracking in low alloy steels. Debray, W. 
(Kraftwerk Union AG, Erlangen, Ger.). Weld. Res. Abroad; 
5, 46-49(May 1977). 

Underclad cracks in low alloy pressure vessel steels clad with 
stainless steels are a form of reheat cracking and occur in the coarse 
grain part of the HAZ. Grain refining can be a solution to the 
problem for cladding done in one pass. Factors leading to reheat 
cracking are chemical composition of the steel, stresses, thermal 
effects and coarse grain formation caused by overheating. 


19752 High-temperature alloys under continuous thermal load. 
Betz, W. pp 21-24 of Behaviour of materials and components under 
thermal stress. Duesseldorf, Germany, F.R.; VDI-Verl. (1977). (In 
German) 
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From Meeting on the behaviour of materials and components 
under thermal stress; Muenchen, Germany, F.R. (24 - 25 Nov 1977). 

It is shown that a number of changes and influences affect 
high-temperature alloys during operation under constant thermal 
load. Our present knowledge on these processes is surely not de- 
tailed enough for safe design or for estimations of the remaining 
service life on the basis of a general calculation. The main field of 
application is the development of alloys and the setting-up of guide- 
lines for material processes. Theoretical considerations can not yet 
replace component tests under practical conditions. 


19753 Metal fatigue due to thermal load. Huff, H. pp 25-28 of 
Behaviour of materials and components under thermal stress. Dues- 
seldorf, Germany, F.R.; VDI-Verl. (1977). (In German) 

From Meeting on the behaviour of materials and components 
under thermal stress; Muenchen, Germany, F.R. (24 - 25 Nov 1977). 

The paper anlyzes the problems of thermal fatigue of metals 
and tries to propose guidelines for present practice and future 
development. 


19754 Low-cycle fatigue at high temperatures. Zenner, H. pp 29- 
44 of Behaviour of materials and components under thermal stress. 
Duesseldorf, Germany, F.R.; VDI-Verl. (1977). (In German) 

From Meeting on the behaviour of materials and components 
under thermal stress; Muenchen, Germany, F.R. (24 - 25 Nov 1977). 

This paper gives a comprehensive survey of isothermal fa- 
tigue at high temperatures. The subjects dealt with are as follows: 
fundamentals, effects of temperature, frequency, holding time, and 
environmental conditions. Apart from this, the problem of lifetime 
prediction is discussed. 


19755 Development trends in materials for very high thermal 
loads. Petzow, G. pp 71-75 of Behaviour of materials and compo- 
nents under thermal stress. Duesseldorf, Germany, F.R.; VDI-Verl. 
(1977). (In German) 

From Meeting on the behaviour of materials and components 
under thermal stress; Muenchen, Germany, F.R. (24 - 25 Nov 1977). 

Only a few, if any, high-melting metals and ceramics and 
some of their combinations can be used at temperatures above 
1100°C. The present contribution investigates these groups of mate- 
rials with regard to their high-temperature strength, oxidation resis- 
tance, and resistance to thermal or mechanical shock. 


19756 Susceptability of zirconium alloys to delayed hydrogen 
cracking. Coleman, C.E.; Ambler, J.F.R. (Chalk River Nuclear 
Labs., Ont.). Am. Soc. Test. Mater., Spec. Tech. Publ.; No. 633, 589- 
607(1977). 

Smooth and notched cantilever beams and round-notched 
bars were machined from pressure tubes of cold-worked Zr-2.5 Nb 
and Zircaloy-2. They were loaded in the temperature range 290 to 
520°K. After two thermal cycles and at high stress, cracks were 
initiated in smooth beams of cold-worked Zr-2.5 Nb. Under the same 
test conditions, cold-worked Zircaloy-2 plastically deformed with no 
cracking. When notches were present, cracks propagated at the same 
rate in both materials by delayed hydrogen cracking. In cold-worked 
Zr-2.5 Nb, the crack velocity followed an Arrhenius plot with an 
apparent activation energy of 42 kJ/mol. Below 420°K, the thresh- 
old stress intensity factor for delayed hydrogen cracking was about 5 
MPa root m. Therefore, cracking can be prevented by keeping 
tensile stresses very low. 


19757 Influence of microstructure on near-threshold fatigue- 
crack propagation in ultra-high strength steel. Ritchie, R.O. (Massa- 
chusetts Inst. of Tech., Cambridge). Met. Sci.; 368-381(1977). 

From Fatigue 1977 conference; Cambridge, MA, USA (28 
Mar 1977). 

Fatigue crack propagation behavior of an ultra-high strength, 
silicon-modified AISI 4340 alloy steel (300-M) has been investigated 
in moist air over an extremely wide range of growth rates from 107° 
to 10°' mm/cycle. Particular emphasis has been devoted to the 
influence of microstructure on fatigue-fracture behavior near the 
threshold stress intensity, AKo, below which crack growth cannot be 
detected. By varying microstructure through quench and tempering 
and isothermal transformations, the threshold stress intensity and 
near-threshold crack-propagation rates are observed to be influenced 
by mean stress (load ratio), material strength, grain size, and impuri- 
ty segregation. The threshold AKo for crack propagation is found to 
be inversely related to the strength of the steel, and a relationship 
between AKo and cyclic yield stress is observed. It is shown how 
near-threshold crack-growth resistance can be improved by (i) cyclic 
softening, (ii) coarsening the prior austenite grain size, and (iii) 
controlling impurity segregation to grain boundaries. These effects 
are contrasted with crack-propagation behavior at higher growth 
rates. A semi-quantitative model is developed to rationalize near- 
threshold fatigue crack growth behavior, based on the environmen- 
tal influence of hydrogen, evolved from crack tip surface reactions 
with water vapor in moist air. 
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19758 Search for atomic vacancies in computer-simulated liquid 
rubidium. Ferm, E.; O'Reilly, D.E. (Argonne National Lab., IL). J. 
Phys., C (London); 10: 499-504(1977). 

Atomic vacancies and divacancies have been observed in 
computer-simulated liquid rubidium and the detailed size distribution 
of the holes has been measured by a computer technique. The results 
are compared with the predictions of the scaled particle and quasilat- 
tice theories of the liquid state. Good agreement is found between 
the calculated and observed self-diffusion coefficients using the 
quasilattice theory. 


19759 Creep-rupture properties of 2 1/4 Cr—1 Mo steel weld- 
ments with varying carbon content. Klueh, R.J.; Canonico, D.A. (Oak 
Ridge National Lab., TN). Weld. J. (Miami); 55: No. 12, 381.s- 
388.s(Dec 1976). 

The creep-rupture properties of low carbon 2'/, Cr-1 Mo 
steels are found to be greater for the weld metals than for the 
weldments or base metals 


PHYSICAL PROPERTIES 


REFER ALSO TO CITATION(S) 18707, 19731, 19743, 19745, 
19749, 20630, 20631 


19760 (AD-A—052618) Flux pinning and critical currents in A- 
15 superconductors. Final scientific report 1 January 1975—31 De- 
cember 1977. Livingston, J.D.; Sigsbee, R.A. (General Electric Co., 
Schenectady, NY (USA)). Feb 1978. Contract F44620-75-C-0044. 
17p. (SRD—78-028). NTIS PC A02/MF A0O1. 

The relationship between processing, microstructure, and 
properties was studied for A-15 compounds in multifilamentary 
composites produced by solid-state diffusion and in thin-film samples 
produced by vapor deposition. Grain sizes of A-15 superconducting 
compounds were measured by transmission electron microscopy of 
multifilamentary composites reacted at various temperatures. Critical 
current densities at 4.2 K and fields up to 6 T were found to be 
similar for niobium-tin, vanadium-gallium, and vanadium-silicon of 
the same grain size. Study of the Cu-V-Si phase diagram led to the 
production of improved multifilamentary vanadium-silicon conduc- 
tors. The effects of various alloying elements on A-15 layers pro- 
duced by solid-state diffusion were studied. The most promising new 
observation was that tantalum can be incorporated into niobium-tin 
reaction layers, leading to an enhancement of critical currents at 
high fields. The critical temperature of vapor-deposited, niobium- 

ermanium films has been studied as a function of deposition rates, 

ux stoichiometry, substrate temperature, and, especially, gas com- 
position. Introduction of controlled levels of oxygen has been found 
to expand the range of Nb-Ge flux ratios which yield high critical 
temperatures. (Author) 


19761 (AD-A—054747) Higher order terms in the magnetic in- 
teraction of an ion in a solid. Technical report. Leavitt, R.P.; Morri- 
son, C.A. (Harry Diamond Labs., Washington, DC (USA)). May 
1978. 29p. (HDL-TR—1852). NTIS PC A03/MF AOl1. 

The interaction Hamiltonian of an electron on an ion in the 
presence of a magnetic dipole is derived. This interaction is then cast 
into unit spherical tensor form for the N electron configuration (nl) / 
sup N/ N. The lowest term in the interaction is shown to be the 
conventional term used in an effective internal field approximation. 
The remaining terms of the interaction can cause term dependent 
splitting of a magnetic impurity. 


19762 (AD-A—056535) Chemisorption on perfect surfaces and 
structural defects. Technical report. Liu, R. (Illinois Univ., Urbana 
(USA). Coordinated Science Lab.). Oct 1977. Contract DAABO07-72- 
C-0259. 346p. (R—790). 

Chemisorption of nitrogen and hydrogen on densely packed 
planes of tungsten, molybdenum, iridium, and rhenium has been 
studied by probe-hole field emission microscopy. Adsorption on 
perfect planes, as well as on planes containing structural defects, has 
been investigated. The results can be interpreted by the promotion of 
chemisorption at structural defects on smooth surfaces. A model, 
which can account for our results as well as observations on macro- 
scopic surfaces, is presented. 


19763 High-field properties and scaling in CVD-prepared NbsGe. 
Thompson, J.D.; Maley, M.P.; Newkirk, L.R.; Bartlett, R.J. (Los 
Alamos Scientific Laboratory, Los Alamos, New Mexico 87545). J. 
Appl. Phys.; 50: No. 2, 977-982(Feb 1979). 

The upper critical field H/sub c/2 and the field-dependent 
critical current density J/sub c/(H) have been determined for high- 
T/sub c/ NbsGe prepared by the chemical vapor deposition (CVD) 
process. Measurements were performed on short samples taken from 
long lengths (~ 10 m) of NbsGe deposited under various conditions 
onto metallic substrates. Using the theory of Hohenberg and Werth- 
amer for dirty type-II superconductors, values of H/sub c/2(0) were 
extrapolated from resistive measurements of H/sub c/2 near T/sub 
c/. Values of H/sub c/2(0) ranged from 32.2 to 33.1 T, the highest 
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upper critical field reported for bulk NbsGe. From measurements of 
J/sub c/(H), pinning force densities F/sub p/ were calculated and 
compared to the Kramer model of flux pinning which predicts 
certain scaling laws for F/sub p/. We have tested for these scaling 
laws and have found qualitative agreement with the model of 
Kramer. This represents the first demonstration of such scaling in 
bulk high-T/sub c/ NbsGe. In addition, values of the flux line lattice 
shearing parameter K/sub s/ have been extracted from our data and 
are found to be in quantitative agreement with Kramer's predictions. 


19764 Density of states in two A-15 materials. Ghosh, A.K.; 
Gurvitch, M.; Wiesmann, H.; Strongin, M. (Brookhaven National 
Laboratory, Upton, New York 11973). Phys. Rev., B; 18: No. 11, 
6116-6121(1 Dec 1978). 

New data are presented and analyzed, along with previous 
data in a refinement of an earlier method of obtaining the density of 
states from measurements of the slope of the critical field at T/sub c/ 
and rhoo. For NbsSn the data are consistent with the idea that T/sub 
c/ is a function mainly of N (O). For NbsGe the data do not indicate 
such a simple behavior, and a discussion is given of this discrepancy 
in terms of anomalies in the sample properties. 


19765 Self-consistent electronic structure of transition-metal sur- 
faces: The Mo (001) surface. Kerker, G.P.; Ho, K.M.; Cohen, M.L. 
(Department of Physics, University of California and Materials and 
Molecular Research Division, Lawrence Berkeley Laboratory, 
ae, California 94720). Phys. Rev., B; 18: No. 10, 5473- 348315 
Nov 1978). 

A self-consistent pseudopotential method together with a 
mixed-basis set of plane waves and Gaussian orbitals are used to 
determine the electronic structure of the (001) surface of molybde- 
num. The pseudopotential is derived from a self-consistent calcula- 
tion of the atomic levels and wave functions, and is tested for bulk 
molybdenum. The resulting bulk band structure and density of states 
are compared with existing augmented-plane-wave APW calcula- 
tions. The same potential is applied to investigate the electronic 
structure of an uncontracted Mo (001) surface. A complete analysis 
of the surface states is given in terms of their distribution in the two- 
dimensional surface Brillouin zone, charge-density distribution, and 
the local density of states. The results are in very good agreement 
with recent photoemission measurements. 


19766 Helium blistering in metals. St-Jacques, R.G. (Universite 
du Quebec, Can.); Terreault, B.; Martel, J.G.; L’Ecuyer, J. J. Eng. 
Mater. Technol.; 100: No. 4, 411-415(Oct 1978). 

In a fusion reactor, various parts will be exposed to an 
important flux of helium atoms. Under certain conditions this will 
cause blistering resulting in surface erosion and plasma contamina- 
tion. Measurements of the following blister parameters: blister skin 
structure and thickness, helium depth distribution, and swelling are 
discussed. These data refer mainly to 10 to 20 keV He blistering of 
Nb and Cu where the blister skin is apparently two times thicker 
than in the "gas pressure’ model. The observation of a depletion at 
the center of the helium distribution, of bubbles in the skin, and of 
approximately 40 percent swelling allow us to conclude that this 
model is still valid. 


19767 Absorption of Rayleigh sound in normal metals and super- 
conductors. Afonin, V.V.; Gal’perin, Y.M.; Kozub, V.I. (A. F. Ioffe 
Physicotechnical Institute, USSR Academy of Sciences, Leningrad). 
Sov. Phys. - JETP (Engl. Transl.); 47: No. 3, 565-569(Mar 1978). 

An analysis is made of the absorption, in normal metals and 
superconductors, of the surface sound whose wavelength is much 
less than the mean free path of electrons. The relative role of the 
deformation and electromagnetic absorption mechanisms is consid- 
ered. An analytic formula is obtained for the latter case and this 
formula shows that at low sound frequencies (when the wavelength 
of sound is greater than, or of the order of, the skin depth in the 
anomalous skin effect) both contributions are of the same order. The 
change in the absorption coefficient on transition to the supercon- 
ducting state is discussed. An experimental study of this change 
makes it possible to separate the electromagnetic from the deforma- 
tion absorption. Analytic formulas are obtained for electromagnetic 
fields which appear as a result of propagation of an acoustic wave. 


19768 Investigation of the nonequilibrium mixed state of super- 
conducting niobium with pinning centers. Podgornova, I.V.; Tulin, 
V.A. (Institute of Solid State Physics, USSR Academy of Sciences). 
Sov. Phys. - JETP (Engl. Transi.); 47: No. 2, 311-315(Feb 1978). 

The interaction of magnetic flux vortices that enter the 
sample upon increase in the magnetic field with the frozen-in mag- 
netic flux is studied by using the anisotropy of the impedance of 
type-II superconductors. If the pinning is effective, the magnetic flux 
of the sample in the intermediate state remains parallel to the frozen- 
in flux. The manner in which the total magnetic flux is confined by 
the pinned vortices when the magnetic field is rotated relative to an 
immobile sample is investigated. The experimental results can be 
interpreted in terms of plastic deformation of the vortex lattice. 
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19769 Oscillations of the impedance of thin tungsten plates in a 
magnetic field. Panchenko, O.A.; Vladimirov, V.V.; Lutsishin, P.P.; 
Mukhtarov, M.A. (Institute of Physics, Ukrainian Academy of Sci- 
ences). Sov. Phys. - JETP (Engl. Transl.); 47: No. 2, 346-350(Feb 
1978). 

The derivative with respect to the magnetic field of the 
surface impedance of thin tungsten plates (the skin layer depth being 
comparable with the thickness) in circularly polarized radio-frequen- 
cy fields (f=5 MHz) is investigated experimentally and theoretically. 
The magnetic field is perpendicular to the (001) face of the sample. It 
is shown that in both polarizations the impedance oscillations are due 
to a group of holes lying at the inflection of the Fermi surface 
octahedron. The ""—" polarization oscillation series can be attributed 
entirely to the Gantmakher-Kaner radio-frequency effect [Sov. Phys. 
JETP 21, 1053 (1965)]. The impedance oscillations in the ”+” 
polarization are due to both the Gantmakher-Kaner effect and to 
doppleron excitation [McGraddy et al., Phys. Rev. 141, 437(1966); 
Fisher et al., Sov. Phys. JETP 33, 410 (1971)]. 


19770 Features of the magnetic behavior and of the magnetoca- 
loric effect in a single crystal of gadolinium. Nikitin, S.A.; Talalaeva, 
E.V.; Chernikova, L.A.; Chuprikov, G.E.; Ivanova, T.I.; Kazakov, 
G.V.; Yarkho, G.A. (Moscow State University). Sov. Phys. - JETP 
(Engl. Transl.); 47: No. 1, 105-109(Jan 1978). 

By measurements of the magnetization and of the magnetoca- 
loric AT effect in a Gd monocrystal along various crystallographic 
directions, we have determined the aperture angle of the cone of 
axes of easy magnetization in the spin-reorientation process. We 
have also demonstrated the more complicated nature of the magne- 
tization process at low temperatures and have shown that the field 
dependence of the magnetic anisotropy constants in the neighbor- 
hood of the Curie temperature leads to an abrupt change of sign of 
the anisotropic contribution AT/sub A/ to the AT effect. It is shown 
that such a change of AT/sub A/ should be observed near the Curie 
point in all magnetic materials. 


19771 Neutron scattering studies of electron—phonon interac- 
tions. Axe, J.D. (Institute Laue-Langevin, Grenoble, France). pp 50- 
65 of Electron—phonon interactions and phase transitions. Riste, T. 
(ed.). New York, NY; Plenum Publishing Corp. (1977). 

This review is an attempt to summarize the areas in which 
neutron scattering has been used in studying electron-phonon inter- 
actions, and to display some of the key results. The examples chosen 
reflect personal interests and represent in no way a complete survey 
of the subject. 49 references. 


19772 Elastic moduli of random network models of amorphous 
Ge and Si. Guttman, L. (Argonne National Lab., IL). Solid State 
Commun.; 24: 211-212(1977). 

The bulk and shear moduli of periodic random network 
models of amorphous Ge and Si are computed. The Young's modu- 
lus is reduced to about 90% of the average in the crystalline form. 


CORROSION AND EROSION 


REFER ALSO TO CITATION(S) 17667, 17928, 18160, 18240, 
18241, 18242, 18243, 18476, 18705, 18941, 19211, 19727, 19755, 
19910, 19920 


19773 (AD-A—055366) The role of passive film growth kinetics 
and properties in stress corrosion and crevice corrosion susceptibility. 
Technical summary report No. 8, December 1976—December 1977. 
Kruger, J.; Ambrose, J.R.; Carroll, J.J.; Melmed, A.J. (National 
Bureau of Standards, Washington, DC (USA)). Nov 1977. 68p. 
(NBSIR—78-1429). NTIS PC A04/MF AOI. 

This report consists of the following four parts: Field Ion 
Microscopy Studies of the Interaction of Hydrogen with Selected 
Metals and Alloys; The Role of Noncrystalline Films in Passivation 
and Breakdown of Passivation; Effect of Chromium Depletion on 
the Repassivation Kinetics 18-10 Austenitic Stainless Steel in Sodium 
Chloride Solutions; and Composition of Surface Films Formed 
During the Repassivation of Iron and Iron-Molybdenum Alloys. 


19774 (AD-A—055443) Titanium alloy ignition and combustion. 
Final report 10 September 1976—10 December 1977. Anderson, V.G.; 
Manty, B.A. (Pratt and Whitney Aircraft Group, West Palm Beach, 
FL (USA). Government Products Div.). 15 Jan 1978. Contract 
N62269-76-C-0429. 39p. (PWA-FR—9511). NTIS PC A03/MF AOI. 

The objective of this program was to determine the relative 
ignition and combustibility characteristics of titanium alloys. Nine 
titanium alloys and two coatings were subjected to a laser ignition 
source at each of two conditions of temperature, pressure, and air- 
stream velocity typical of gas turbine engine compressor environ- 
ments. Three of the alloys did not burn, and no significant difference 
could be.established in the burning characteristics of six of the 
alloys. A chromium-molybdenum coating significantly reduced the 
magnitude of burn and an ion vapor deposited aluminum coating 
prevented ignition. The higher temperature environment was shown 
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to produce a more severe burn. Comparison of one test run with 
results predicted by the analytical model currently under develop- 
ment showed good agreement. 


19775 (N—78-21294) Friction and metal transfer for 

tal silicon carbide in contact with various metals in vacuum. Miyoshi, 
K.; Buckley, D.H. (National Aeronautics and Space Administration, 
Cleveland, OH (USA). Lewis Research Center). Apr 1978. 27p. 
(NASA-TP—1191; E—9307). NTIS PC A03/MF AOI1. 

Sliding friction experiments were conducted with single-crys- 
tal silicon carbide in contact with transition metals (tungsten, iron, 
rhodium, nickel, titanium, and cobalt), copper, and aluminum. Re- 
sults indicate the coefficient of friction for a silicon carbide-metal 
system is related to the d bond character and relative chemical 
activity of the metal. The more active the metal, the higher the 
coefficient of friction. All the metals examined transferred to the 
surface of silicon carbide in sliding. The chemical activity of metal to 
silicon and carbon and shear modulus of the metal may play impor- 
tant roles in metal transfer and the form of the wear debris. The less 
active metal is, and the greater resistance to shear it has, with the 
— of rhodium and tungsten, the less transfer to silicon 

ide. 


19776 (N—78-21295) Wear of single-crystal silicon carbide in 
contact with various metals in vacuum. Miyoshi, K.; Buckley, D.H. 
(National Aeronautics and Space Administration, Cleveland, OH 
(USA). Lewis Research Center). Apr 1978. 24p. (NASA-TP—1198; 
E—9360). NTIS PC A02/MF AOl1. 

Sliding friction experiments were conducted in vacuum with 
single-crystal silicon carbide (0001) surface in contact with transition 
metals (tungsten, iron, rhodium, nickel, titanium, and cobalt), 
copper, and aluminum. The hexagon shaped cracking and fracturing 
of silicon carbide that occurred is believed to be due to cleavages of 
both the prismatic and basal planes. The silicon carbide wear debris, 
which was produced by brittle fracture, slides or rolls on both the 
metal and silicon carbide and produces grooves and indentations on 
these surfaces. The wear scars of aluminum and titanium, which 
have much stronger chemical affinity for silicon and carbon, are 
generally rougher than those of the other metals. Fracturing and 
cracking along the grain boundary of rhodium and tungsten were 
ps phn These may be primarily due to the greater shear moduli of 
the metals. 


19777 (PB—282632) Economic effects of metallic corrosion in 
the United States. Appendix B. Part II. A report to NBS by Battelle 
Columbus Laboratories. Final report. Payer, J.H.; Dippold, D.G.; 
Boyd, W.K.; Berry, W.E.; Brooman, E.W. (National Bureau of 
Standards, Washington, DC (USA)). May 1978. 252p. NTIS PC 
Al2/MF AO1. 

The purpose of this study was to determine the economic 
effect of corrosion in the United States. The results provide a basis 
for development of technological, legislative, and other initiatives to 
promote effective economic savings. The study was confined to 
corrosion of metals. Input/Output analysis, which provided the 
methodogical framework for this study, permitted detailed and com- 

rehensive treatment of all elements of the costs of corrosion. 

‘oduction costs, capital costs, changes in replacement lives, etc., 
were treated in a coordinated and systematic manner. The corrosion 
1/O Model can be used to assess proposed means to reduce costs. 


19778 Corrosion of thorium in molten sodium and potassium 
chlorides and an equimolar mixture of them. Smirnov, M.V.; Kudya- 
kov, V.Ya.; Posokhin, Yu.V. (Inst. of Electrochemistry, Sverdlovsc, 
ba Prot. Met. (USSR) (Engl. Transl.); 13: No. 6, 610-613(Nov 

Translated from Zashch. Met.; 13: No. 6, 725-729(Nov 1977). 

The corrosion of metallic thorium in molten salts, according 
to work done by the laboratory, is high while according to other 
data it is negligibly low. A detailed study of the corrosion of metallic 
thorium in molten sodium and potassium chlorides and an equimolar 
mixture of them at various temperatures is reported. In all cases the 
rate of corrosion increases with temperature. This is greatest in 
molten KC! and least in NaCl. In these salts at the same temperatures 
Zr and Cr corrode about 2/3 times slower than thorium and Mo tens 
of thousands more times slower than thorium. 


19779 Radioactive contamination under applied potentials in high 
temperature water. Lister, D.H.; Pathania, R.S. (Chalk River Nuclear 
Labs., Ont.). Corrosion; 34: No. 7, 236-245(Jul 1978). 
197) From Corrosion/77 meeting; San Francisco, CA, USA (Mar 
Experiments show that radioactive contamination of carbon 
steel and stainless steel by Co-60 in flowing, pressurized water at 573 
K and pH 10.6 is affected by applied anodic or cathodic potentials. 
With no applied potential and under anodic potentials, Co-60 con- 
taminates the surfaces mainly by incorporation in the growing oxide 
film. The rate of contamination of carbon steel is significantly 
decreased under anodic potentials because a more protective film is 
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formed. A buildup of Co-60 activity is also observed under cathodic 
potentials where no film growth is expected; the major mechanism is 
postulated to be the reduction of dissolved Co ions to Co metal on 
the surface. 


19780 Monitoring corrosion and oxidation potentials in a boiling 
water reactor. Indig, M.E.; Weber, J.E.; Miller, A.P. (General Elec- 
tric Co., Pleasanton, CA). Corrosion; 34: No. 1, 3-6(Jul 1978). 

From Corrosion/77 meeting; San Francisco, CA, USA (Mar 
1977). 

An electrochemical monitoring facility was installed in the 
bypass of the “A” recirculation line in the Dresden-II boiling water 
reactor. Potentials of stainless steel and platinum were measured 
with a silver/silver chloride reference electrode from cold-standby 
to full-power operation. Simultaneous measurements of dissolved 
oxygen and reactor water conductivity were obtained. The poten- 
tials responded to the primary reactor water chemistry. At cold- 
standby, potentials of about 0.5 V vs the standard hydrogen elec- 
trode (SHE) were measured, which were indicative of neutral water 
that contained about 5 ppM dissolved oxygen and some hydrogen 
peroxide. The reactor startup resulted in a large drop in corrosion 
and oxidation potential due to the increase in temperature and 
change in water chemistry. Initial steady-state corrosion potentials 
pa ag -0.1 V (SHE) at about 525 F (274 C). No significant 
changes in potential were observed when normal flow or dead-leg 
conditions were maintained in the bypass line. These in-reactor 
potentials will be used to guide ex-reactor experiments to obtain a 
better understanding of specific corrosion phenomena. 


19781 Swedish experience with organic epitaxy-preventive set- 
tling inhibitors in feed water technology. Ahrnbom, L. 
(Angpannenfoereningen, Stockholm (Sweden)). VGB Kraftwerk- 
stech.; 58: No. 5, 378-381(May 1978). (In German). 

To prevent the formation of scaling in boilers polyacrylate 
was added to the feed water in about 500 Swedish plants at boiler 
pressures of up to 80 bars. It was clearly demonstrated that the 
excess of phosphate in the boiler water could be reduced from 10-20 
to 2-S5mg/IP2Os. At nine plants tube samples were taken before and 
after the start of polyacrylate dosing. In these plants the water-side 
deposits diminished aid a continuous disintegration of the surface 
layer of the deposit could be detected. From analyses of the deposits 
from the plants investigated it is evident that the chemical composi- 
tion of the deposits was unchanged through the addition of polya- 
crylate, although the amount of deposit decreased. 


19782 Correlation between oxidation and stress corrosion crack- 
ing of U—4.5 wt % Nb. Magnani, N.J.; Holloway, P.H. (Sandia 
Labs., Albuquerque, NM). Corrosion; 34: No. 1, 7-15(Jan 1978). 

From Corrosion/77 meeting; San Francisco, CA, USA (Mar 
1977). 

To investigate the mechanisms orang stress corrosion crack- 
ing (SCC) on uranium alloys, the kinetics of crack propagation and 
oxide film growth for U—4.5% Nb have been investigated at tem- 
peratures between 0 and 200 C in oxygen, water vapor, and 
oxygen—water vapor mixtures. Three regions of crack velocity vs 
stress intensity were observed in laboratory air. At low stress intensi- 
ties (but above an effective K/sub ISCC/ of 22 MN/m/sup 3/2/) 
crack velocity varied approximately as K”. In an intermediate stress 
intensity region (region II), the crack velocity was dependent upon 
K*. In the high stress intensity region, mechanical overloading was 
observed and crack velocities varied approximately as K'* Both 
cracking (region II) and oxidation rates were characterized by an 
activation energy of 7 Kcal/mole. For SCC, it was shown that 
oxygen was the primary stress corrodent, but a synergistic effect 
upon crack propagation rates was observed for oxygen—water 
vapor mixtures. Crack velocities were dependent upon the pressure 
of oxygen (P/sub O2//sup 1/3/) and water vapor, while the oxida- 
tion rate was essentially independent of the pressure of these species. 
Stress sorption and oxide film formation SCC mechanisms were 
considered and reconciled with the stress corrosion and oxidation 
data. 


19783 Role of molybdenum as an inhibitor of localized corrosion 
on iron in chloride solutions. Ambrose, J.R. (National Bureau of 
Standards, Washington, DC). Corrosion; 34: No. 1, 27-31(Jan 1978). 
wit From Corrosion/77 meeting; San Francisco, CA, USA (Mar 
). 

A series of Fe—xMo alloys, where x ranged from 0 to 6 wt 
%, were used to determine the effect of molybdenum concentration 
on the repassivation kinetics of iron within a crevice. Results show 
that concentrations of molybdenum greater than 5 wt % are effec- 
tive in increasing the repassivation rate. Resistance of these alloys to 
crevice corrosion attack appears to result from the role of molybde- 
num in the formation of a protective salt film following breakdown 
of passivity within a crevice. 


19784 Effect of molybdate ion on the repassivation kinetics of 
iron in solutions containing chloride ions. Kodama, T. (National 
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Research Inst. for Metals, Tokyo, Japan); Ambrose, J.R. Corrosion; 
33: No. 5, 155-161(May 1977). 

The effect of molybdate ions on the repassivation kinetics of 
iron has been studied by measuring anodic current transients follow- 
ing in situ film removal by abrasion. In solutions containing both 
chloride and molybdate ions, it was found that although pits initiate, 
they do not propagate when molybdate ions are present. Thermody- 
namic data and electron microprobe analysis suggest that molybde- 
num improves localized corrosion resistance by forming an insoluble 
molybdate compound. 


19785 Theoretical models of chemisorption on metal surfaces. 
Messmer, R.P. (General Electric Co., Schenectady, NY). pp 134-148 
of Proceedings of the symposium on electrode materials and process- 
es for energy conversion and storage. McIntyre, J.D.E.; Srinivasan, 
S.; Will, F.G. (eds.). Princeton, NJ; Electrochemical Society, Inc. 
(1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

In discussing the bonding of an adsorbate to a metal substrate, 
theoretical models employ either of two general viewpoints. In the 
first, the chemical viewpoint, a cluster of atoms represents the 
substrate and various techniques of quantum chemistry are em- 
ployed. In the second, or solid state viewpoint, the substrate is 
treated as a semi-infinite solid or as a slab and solid state techniques 
are used. A comparison of the two viewpoints and their methods is 
presented. Applications of theory to the Ni + CO and Al + O 
systems are discussed. 


19786 (PB—281257-T/SL) Oxidation of diffusion coatings on a 
niobium alloy. Lyk’yanov, V.; Zemskov, G.; Kogan, R.; Viderman, 
V. (National Bureau of Standards, Washington, DC (USA). Diffu- 
sion in Metals Data Center). 1976. Translation of Fazove Prevrash- 
chenii Akad. Nauk Ukr. SSR, 1970, p. 127-150. (DMDC—16018; 
TT—76-59193). 9p. NTIS PC A02/MF AOI1. 

This work describes the oxidation of multi-component diffu- 
sion coatings, which are obtained by chrome-titanium plating with 
following siliconization. The three-components (Cr + Ti) Si, and 
also one-two-component coatings from these elements were tested in 
an atmosphere of air at 700-1200 C during a 10 hours period. The 
three-component coatings provide the highest heat-stability and 
were tested also at 1100C during a 100 hour period. 


19787 (PB—281258-T/SL) Reaction of tungsten and molybde- 
num metals with gaseous oxygen. Kashin, V.; Tsilosani, A.; Klibanov, 
E. (National Bureau of Standards, Washington, DC (USA). Diffu- 
sion in Metals Data Center). 1976. Translation of Fiziko Khimiches- 
kie Osnovys Met. Protesessov (USSR), 1973. p. 90-98. (DMDC— 
15861; TT—76-59191). 17p. NTIS PC A02/MF AOl. 

A method was developed for the study of the interaction of 
liquid refractory metals with the gaseous phase under electric arc 
heating conditions. The kinetics of oxygen absorption and desorption 
from liquid molybdenum and tungsten and the characteristics of the 
interaction of the dissolved carbon in molybdenum with the gaseous 
oxygen were also studied. 


RADIATION EFFECTS 


REFER ALSO TO CITATION(S) 18806, 18807, 19042, 19043, 
19198, 20023 


19788 (AD-A—-055480) Mechanisms for amorphous state forma- 
tion in ion implanted silicon. Final report 1 Nov 1974—30 April 1978, 
Hale, E.B. (Missouri Univ., Rolla (USA)). May 1978. 8p. NTIS PC 
A02/MF AOl. 

A summary is given of the results obtained on this grant. 
Various experiments were performed to understand better the mech- 
anisms which are important to the crystalline to amorphous transfor- 
mation produced by ion implantation. From these experiments have 
emerged several important concepts and processes. These have been 
reported in several publications and talks, and it has been possible to 
interpret the results in terms of a composite model for the amorphi- 
zation transformation. 


19789 (AD-A—055967) Thermostructural response of aluminum 
annuli. Final report, March 1976—September 1977. Buck, E.V.; Shea, 
J. (Physics International Co., San Leandro, CA (USA)). Mar 1978. 
Contract DNA001-76-C-0246. 162p. (PIFR—930-2). NTIS PC A08/ 
MF AOl. 

The thermostructural response of aluminum annuli subjected 
to sudden radiation heating was experimentally investigated using 
pulsed electron beams. The DNA OWL II generator, operating at a 
nominal mean voltage of 1.0 MeV, provided the radiation environ- 
ment. Transport of the electron beam from the diode to the target 
was achieved by using a longitudinal magnetic field. The annuli 
were irradiated uniformly on one side. Circumferential strain data 
were obtained on the outer diameter of the annuli at two locations 90 
degrees apart. Problems with strain gauge survivability were en- 
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countered, and a new strain gauge design was developed especially 
for these experiments. Quartz gauge stress-time measurements were 
performed on flat aluminum specimens simultaneously with the 
annulus experiments. The response was also observed with fast 
motion pictures (7000 frames/sec). Data were obtained at fluences 
that varied between 3 cal/sq cm (elastic response) and 15 cal/sq cm 
(elastic-plastic response). 


19790 (CONF-781105—22) Fracture toughness of irradiated be- 
ryllium. Beeston, J.M. (Idaho National Engineering Lab., Idaho 
Falls (USA)). 1978. Contract EY-76-C-07-1570. 27p. (CONF- 
780722—18). Dep. NTIS, PC A03/MF AO1. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

The fracture toughness of nuclear grade hot-pressed berylli- 
um upon irradiation to fluences of 3.5 to 5.0 x 1074 n/cm?, E greater 
than 1 MeV, was determined. Procedures and data relating to a 
round-robin test contributing to a standard ASTM method for 
unirradiated beryllium are discussed in connection with the testing of 
irradiated specimens. A porous grade of beryllium was also irradiat- 
ed and tested, thereby enabling some discrimination between the 
models for describing the fracture toughness behavior of porous 
beryllium. The fracture toughness of unirradiated 2 percent BeO 
nuclear grade beryllium was 12.0 MPa m/sup 1'/2/, which was 
reduced 60 percent upon irradiation at 339 K and testing at 295 K. 
The fracture toughness of a porous grade of beryllium was 13.1 MPa 
m/sup '/2/, which was reduced 68 percent upon irradiation and 
testing at the same conditions. Reasons for the reduction in fracture 
toughness upon irradiation are discussed. 


19791 (UWFDM—254) Formulation of constituitive laws for 
deformation during irradiation. Wolfer, W.G. (Wisconsin Univ., 
Madison (USA). Dept. of Nuclear Engineering). Jul 1978. Contract 
ET-78-C-02-4710. 28p. (CONF-780722—19). Dep. NTIS, PC A03/ 
MF AOl. 

From 9. symposium on effects of radiation in structural mate- 
rials; Richland, WA, USA (10 Jul 1978). 

Constituitive laws for radiation-induced deformation are de- 
rived based on a phenomenological approach which involves only 
simple principles of continuum mechanics and avoids detailed 
mechanistic assumptions. This approach is applied to materials 
which are initially in an isotropic condition that serves as a reference 
state. As specific examples of this approach, three forms of constitui- 
tive laws are considered in detail. In the first case it is assumed that 
the deformation rate depends on the current stress as the only tensor 
variable. For the second case a dependence on the current stress 
tensor and the strain tensor as produced during the previous radi- 
ation-induced deformation is postulated. Finally, the third case deals 
with a dependence on stress and strain as accumulated during cold- 
working. In both the latter cases, the material is rendered anisotropic 
with respect to the reference state. 


19792 Irradiation enhanced diffusional mass Scatter- 
good, R.O.; Nolfi, F.V.; Turner, A.P.L. (Argonne National Lab., 
IL). Ser. Metall.; 12: No. 10, 939-942(Oct 1978). 

A broad analysis of the irradiation enhanced mass transport 
problem has been given and it appears that the drift terms in the 
vacancy and interstitial fluxes play a central role. Under steady state 
conditions (which are probably the most important ones for practical 
applications), there will be no enhancement without drift terms, 
whereas with these terms enhancement will normally occur. Under 
nonsteady state conditions, enhancement can be expected even in the 
absence of the drift terms. 


19793 Investigation of the 300°K annealing stage of germanium 
irradiated with fast electrons at 77°K. Gerasimov, A.B.; Gogotishvili, 
M.K.; Dolidze, N.D.; Konovalenko, B.M.; Magradze, M.V. (A. F. 
loffe Physicotechnical Institute, Academy of Sciences of the USSR, 
Leningrad). Sov. Phys. - Semicond. (Engl. Transl.); 12: No. 8, 878- 
880(Aug 1978). 

A study was made of the influence of the concentration and 
nature of the dopant on the 300°K annealing stage of n-type germa- 
nium doped with As, Sb, or Bi (N/sub D/=2.1 x 10'*—2.8 x 107 
cm™~*) and irradiated with 4.5 MeV electrons at T=77°K. The 
temperature of the annealing stage depended on the impurity con- 
centration only in the range 5 x 10'*—S x 10'* cm~® and this 
temperature shifted gradually along the So—Bi—As series. This was 
attributed to a reduction in the activation energy of radiation-defect 
annealing on increase in the degree of overlap of the wave functions 
between defects and impurity atoms. This mechanism should (in 
agreement with the observations) act only in a limited range of 
donor impurity concentrations and, for a given donor concentration, 
its influence should increase with the Bohr radius of the impurity. A 
study was also made of the influence of the concentration and nature 
of the impurity on the relationships governing the formation of the 
E/sub c/—0.21 eV level. It was found that, in the temperature range 
of the investigated stage, the density of the E/sub c/—0.21 eV level 
passed through a maximum, whose position depended on the donor 
concentration. During the investigated annealing stage, there were at 
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least three processes. An analysis was made of the probable mecha- 
nisms of these processes which destroyed a defect with acceptor 
properties and produced VD/sub s/ and D/sub s/V2 complexes and 
increased the amount of D/sub s/. 


19794 lon-implantation damage in amorphous and crystalline 
NbyoNico. Rechtin, M.D. (Argonne National Lab., IL); Vander 
Sande, J.; Baldo, P.M. Scr. Metall; 12: No. 7, 639-643(Jul 1978). 

The refractory-transition metal glasses may show a high 
resistance to displacement-type radiation damage. No resolvable 
crystallization, phase separation, or void formation is observed at the 
20-dpa level for irradiation at room temperature and 900°K. The 
stable NiNb crystalline phase, embedded in an amorphous matrix, 
may be converted to the glassy state by cascade-type ion bombard- 
ment with no evidence of microstructural features attributable to 
accumulation of radiation-induced defects. The level of radiation 
damage at which the crystalline material transforms completely to 
amorphous material appears to be quite low, perhaps a dose as small 
as 1 to 2 dpa. These results suggest that this class of metallic glass 
should be investigated thoroughly as a prospective material for high- 
flux radiation environments. 


19795 Modification of zinc diffusion profiles in GaAs by proton 
irradiation. Houghton, A.J. (Univ. of Nottingham, Eng.); Tuck, B.; 
Stephens, K.G. Electron. Lett.; 14: No. 6, 185-186(16 Mar 1978). 

A technique is described which gives control over the dopant 
distribution for zinc diffusion in GaAs. Experimental profiles are 
presented which show that both dopant depth and concentration can 
be increased by prior H* -irradiation. The zinc atom concentration 
profiles are shown to correspond with the carrier (hole) profiles. 


19796 Reduction in swelling of iron caused by irradiation. Smidt, 
F.A. Jr.; Sprague, J.A. US Patent 4,076,524. 28 Feb 1978. Filed date 
15 Nov 1973. 5p. 


19797 Radiation induced precipitation in nickel silicon solid solu- 
tions. II. Dose rate effects. Barbu, A.; Martin, G. (Centre d'Etudes 
Nucleaires de Saclay, Gif-sur-Yvette, France). Scr. Metall.; 11: No. 
9, 771-775(Sep 1977). 

Radiation induced precipitation in NiSi undersaturated solid 
solution alloys are reported. 1 MeV electron irradiation induces 
NisSi precipitation as Ni* ions do. Cascade effects are therefore not 
of major importance. Certain precipitate morphologies obtained by 
ion irradiations could, however, not be reproduced by e™ irradia- 
tions. For a given alloy composition, radiation induced precipitation 
only occurs above well defined dose rate thresholds which are 
temperature dependent. Conversely, it is possible to define a solubil- 
ity limit which is temperature and dose rate dependent. The existing 
models for radiation induced precipitation do not fully explain the 
results. The drag of solute atoms by the flow of point defects toward 
sinks (6 to 10) is certainly an important step in the overall process. 


19798 Effect of stress on radiation damage in neutron irradiated 
zirconium alloys. Northwood, D.O.; Gilbert, R.W.; Coleman, C.E. 
(Chalk River Nuclear Labs., Ont.). Am. Soc. Test. Mater., Spec. Tech. 
Publ.; No. 633, 418-436(1977). 

Structures developed in zirconium alloys during irradiation 
creep have been characterized by transmission electron microscopy 
(TEM). Alloys investigated were annealed Zircaloy-2, cold-worked 
Zircaloy-2 and cold-worked Zr-2.5 Nb pressure tube material. Thin 
films were taken from material deformed in the NRU, NRX and 
Pickering-3 reactors at temperatures of 530 to 600°K under stresses 
of 117 to 552 MPa giving strains in the range 0.14 to 8.8%. Stress- 
induced orientation of dislocation loops makes a negligible contribu- 
tion to irradiation creep at all stresses. At the lower stresses (and 
hence strains), the size and distribution of the damage is unaffected 
by stress, being the same in the head and gage sections of creep 
specimens. At higher stresses (strains), there is much clearing of the 
damage by plastic deformation. The deformation however is very 
uneven, producing structures in different grains of the same speci- 
men that can show no deformation, swaths cleared of irradiation 
damage, or dislocation tangles or cell formation. The relevance of 
these TEM observations to irradiation creep mechanisms is dis- 
cussed. 


CERAMICS, CERMETS, AND REFRACTORIES 


PREPARATION AND FABRICATION 


REFER ALSO TO CITATION(S) 18078, 19099, 19508, 19509, 
19715, 19809 


19799 (AD-A—055056) Investigation of the feasibility of pro- 
ducing tungsten-hafnium carbide alloy by powder metallurgical tech- 
niques. Final report 30 May 1975—30 June 1976. Ammon, R.L. 
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(Westinghouse Electric Corp., Pittsburgh, PA (USA). Advanced 
Energy Systems Div.). Mar 1978. Contract DAAG46-75-C-0098. 
101p. NTIS PC A06/MF AO1. 

By virtue of its excellent elevated temperature strength, the 
W-0.35HfC alloy is a candidate air vane leading edge material for 
hypersonic missile application. Because of difficulties associated with 
arc melting and extrusion of large ingots of this alloy, the feasibility 
of producing material by powder metallurgy techniques with me- 
chanical properties equivalent to arc cast material was investigated. 
Three consolidation approaches were evaluated. In Process A, deox- 
idized tungsten powder was blended with hafnium hydride and 
graphite powder, encapsulated in mild steel cannisters, and dehy- 
drided under vacuum at elevated temperature. In Process B, deoxi- 
dized tungsten powder was blended with degassed hafnium carbide, 
encapsulated in mild steel cannisters, and evacuated. In Process C, 
prealloyed W-0.35HfC powder was encapsulated in mild steel can- 
nisters and hydrogen deoxidized at elevated temperatures followed 
by evacuation. Process A and B powders were consolidated by 
extrusion at 2300 F. The resulting materials had oxygen levels and 
controlled carbon levels comparable to arc cast material. Mechanical 
properties of these materials did not approach those of arc cast 
material due to incomplete densification and incomplete homogeni- 
zation of the HfC. Additional thermal-mechanical processing ap- 

to be necessary to improve mechanical properties. The preal- 
ora WHfC powder, Process C, could not be extruded at 2300 F. 
However, the material was successfully extruded at 3600 F and had 
tensile strength equivalent to arc cast material. 


19800 (AD-A—056287) Ceramic piezoelectric transducers. 
Annual summary report 1 January—31 December 1977. Cross, L.E.; 
Biggers, J.V.; Newnham, R.E. (Pennsylvania State Univ., University 
Park (USA). Materials Research Labs.). Jan 1978. Contract N00014- 
76-C-0515,. 157p. NTIS PC A08/MF AOI1. 

A major part of the effort has been concerned with the 
development of new techniques for the fabrication of diphasic ce- 
ramic and ceramic: plastic composites and with investigation of the 
manner in which local and macroscopic symmetry and phase inter- 
connection (connectivity) controls the coupled elasto-electric (piezo- 
electric) and thermo-elasto-electric (pyroelectric) properties of the 
composite. Replicating a natural microstructure of desired connecti- 
vity, a new type of flexible ceramic elastometer composite has been 
developed which exhibits g sub 33 constants over an order of 
magnitude larger than PZT and has interesting potential for many 
passive voltage generation applications such as in hydrophones and 
towed arrays. 


19801 Thermal shock and erosion resistant tantalum carbide ce- 
ramic material. Honeycutt, L. III; Manning, C.R. US Patent 
4,067,742. 10 Jan 1978. Filed date 1 Apr 1976. 4p. 

Ceramic tantalum carbide artifacts with high thermal shock 
and mechanical erosion resistance are provided by incorporating 
tungsten-rhenium and carbon particles in a tantalum carbide matrix. 
The mix is sintered by hot pressing to form the ceramic article, 
which has a high fracture strength relative to its elastic modulus and 
thus has an improved thermal shock and mechanical erosion resis- 
tance. The tantalum carbide is preferable less than minus 100 mesh, 
the carbon particles are preferable less than minus 100 mesh, and the 
tungsten-rhenium particles are preferable elongate, having a length 
to thickness ratio of at least 2/1. Tungsten-rhenium wire pieces are 
suitable as well as graphite particles. 


19802 Low-temperature sintering of iron oxides. Kramer, C.M. 
(Sandia Lab., Livermore, CA); German, R.M. J. Am. Ceram. Soc.; 
61: No. 7-8, 340-342(Jul 1978). 

Submicron magnetite (FesO,) powders were sintered in air 
and in vacuum at 773, 793, and 843°K. Specific surface area mea- 
surements were used to monitor the sintering progress. Oxidation of 
the magnetite altered the sintering kinetics, which were dominated 
by surface diffusion in this temperature range. 


19803 Purification of HGI, for nuclear detector fabrication. 
Schieber, M.M. (to Department of Energy). US Patent 4,091,084. 23 
May 1978. Filed date 6 Jun 1977. 6p. 

PAT-APPL-804, 126. 

A process for purification of mercuric iodide (HglI2) to be 
used as a source material for the growth of detector quality crystals. 
The high purity Hgl2 raw material is produced by a combination of 
three stages: synthesis of Hglz from Hg and Iz, repeated sublimation, 
and zone refining. 


19804 Anti-reflective coating for high energy optical components. 
Baer, A.D.; Donovan, T.M. US Patent 4,075,385. 21 Feb 1978. Filed 
date 1 Apr 1977. 2p. 

A sodium chloride or potassium chloride laser window is 
rendered anti-reflective by depositing, in order, an As2Se3 layer, a 
NaF layer and an As2Se3 layer. Near optimum thicknesses to permit 
transmission of light having wavelengths in the range of from 1 to 12 
micrometers are disclosed. 
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STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATICN(S) 19802, 19803, 19832 


19805 (IS-T—818) Self-diffusion of Er and Hf inpure and HfO,- 
doped polycrystalline Er2O3;. Scheidecker, R.W. (Ames Lab., IA 
(USA)). Jan 1979. Contract W-7405-ENG-82. 114p. Dep. NTIS, PC 
A06/MF AOl1. 

Thesis. 

Using a tracer technique, self-diffusion of Er and Hf was 
measured over the approximate temperature interval of 1600 to 
1970°C in pure and HfO2-doped polycryatalline Er2zO3. Up to about 
10 m/o HfOz dopant level, the Er self-diffusion coefficients followed 
a relationship based on cation vacancies. Above 10 m/o HfOk, 
deviation from this relationship occurred, apparently due to cluster- 
ing of cation vacancies and oxygen interstitials around the dopant 
hafnia ion. The activation energy for the self-diffusion of Er in pure 
Er2O3 was 82.2 Kcal/mole and increased with the HfO2 dopant level 
present. Self-diffusion of Hf was measured in pure Er2O; having two 
impurity levels, and a separation of the grain boundary. The volume 
diffusion of Hf showed both extrinsic and intrinsic behavior with the 
transition temperature increasing with the impurity level present in 
~—. The activation energy for Hf volume diffusion in the intrinsic 

ion was high, ie. 235 -+ 9.5 Kcal/mole. The grain boundary 

usion was apparently extrinsic over the entire temperature inter- 
a Very low Hf self diffusion rates were found in both pure and 
HfO2. doped Er2O3 compositions. Despite a clustering effect, the 
HfO: dopant increased the Hf volume diffusion coefficients. 


19806 (IS-T—839) Partial molar volumes of hydrogen and deu- 
terium in niobium and vanadium. Herro, H.M. (Ames Lab., IA 
(USA)). Jan 1979. Contract W-7405-ENG-82. 42p. Dep. NTIS, PC 
A03/MF AOl1. 

Thesis. 

Lattice dilation studies and direct pressure experiments gave 
comparable values for the partial molar volumes of hydrogen and 
deuterium in niobium and vanadium. Small isotope effects in the 
partial molar volume of hydrogen were measured in both metals by 
the differential isotope method. Hydrogen had a larger partial molar 
volume than deuterium in niobium, but the reverse was true in 
vanadium. The isotope effect measured in niobium can be represent- 
ed as being due to the larger amplitude of vibration of the hydrogen 
atom than the deuterium atom in the metal lattice. Since hydrogen 
has a larger mean displacement from the equilibrium position than 
does deuterium, the average force hydrogen exerts on the metal 
atoms is greater than the force deuterium exerts. The isotope effect 
in vanadium is likely a result of anharmonic effects in the lattice and 
local vibrational modes. 


19807 Electron paramagnetic resonance spectroscopy applied to 
diffusion of Mn** in MgO. Weeks, R.A.; Chatelain, A. (Oak Ridge 
National Lab., TN). J. Am. Ceram. Soc.; 61: No. 7-8, 297-301(Jul 
1978). 

Electron paramagnetic resonance spectroscopy was used to 
measure the diffusion rates of Mn** in MgO single crystals at 1200 to 
1520 K. It is shown that the spectral components of Mn** must be 
separated into one due to a high concentration and a set due to a low 
concentration of Mn** ions in the diffusion samples. It was found 
that the data fit a simple ion-diffusion model in which the activation 
energy E = 2.1 +- 0.25 eV and Do = (9.4 +- 2.8) x 10°& cm? s74. 


19808 Microcracking of EuzO;—Ta2O; bodies. Malarkey, C.J.; 
Hunter, O. Jr. (lowa State Univ., Ames). J. Am. Ceram. Soc.; 61: No. 
7-8, 315-317(Jul 1978). 

Europium sesquioxide is of interest as a control material for 
reactors because it has several large-cross-section isotopes which 
form successively on neutron capture. Pure monoclinic Eu2Os tends 
to grow large grains during sintering, causing microcracks to devel- 
op and leading to anomalous mechanical prperties. The effect of 
doping the EueO; with the grain growth suppressant TasO; was 
determined using studies of the elastic properties and internal friction 
by the sonic resonance technique. Compositions with <3 ai.% Ta 
cation substitution had anomalously low room temperature elastic 
moduli values and showed a hysteresis on thermal cycling. These 
specimens also had high internal frictions. The finer-grained speci- 
mens which resulted when the dopant level exceeded 3 at.% Ta did 
not show these anomalous characteristics. 


19809 Nitride-stabilized cubic zirconia. Claussen, N.; Wagner, 
R.; Gauckler, L.J.; Petzow, G. J. Am. Ceram. Soc.; 61: No. 7-8, 369- 
370(Jul 1978). 

Mechanical properties of SisN;—ZrO2 composits were stud- 
ied. Part of the added ZrO, was stabilized in the cubic lattice form at 
room temperature. Hot pressing and annealing pure ZrO2 in an No 
atmosphere caused the cubic phase to form. Cubic ZrO: is not 
caused by O deficiency. N partially stabilized ZrO» exhibits consid- 
erable fracture toughness but air annealing at 600°C leads to rapid 
oxidation and disintegration. (FS) 
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19810 Planes of crystallographic shear in partly reduced molyb- 
denum trioxide. Skorokhod, V.V.; Solonin, Y.M. (Institute of Prob- 
lems in Materials Science, Academy of Sciences of the Ukrainian 
SSR). Sov. Phys. - Crystallogr. (Engl. Transl ); 23: No. 3, 365-367(May 
1978). 

A MoOs crystal was reduced in hydrogen at 300°C for 2 
hours and the resultant nonstoichiometric compound was examined 
with a 100 V electron microscope. (AIP) 


19811 Oxidation state of tungsten in the Na/sub x/WOs; og F 
Wertheim, G.K. (Bell Labs., Murray Hill, NJ); Campagna, M 
Chazalviel, J.N.; Shanks, H.R. Chem. Phys. Lett.; 44: No. 1, 30-52(13 
Nov 1976). 

X-ray photoemission spectra of W 4f electrons in vacuum- 
cleaved cubic Na/sub x/WOs covering the entire composition range 
give no evidence for the existence of multiple W valence oro in the 
bulk. Strong oxidation effects are observed in air exposed surfaces. 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 18808, 19754, 19755, 19799, 19801 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 18904, 18939, 19509, 19800 


19812 (AD-A—056955) Final report. June 15, 1975—December 
31, 1976, Part I. Harrington, J.A.; Gregory, D.A.; Otto, W.; Patty, 
C.E. Jr; Hulsey, D.R. (Alabama Univ., Huntsville (USA)). Feb 1977. 
Contract N00014-75-C-1158. 43p. (UAH-RR—198-PT-1). 

The main objective of this research program is to study the 
optical properties of materials suitable for use as low loss windows 
and other optical components in the HF, DF and CO2 laser wave- 
length regions. In order to investigate these materials, measurements 
of the absorption coefficient were undertaken using laser calorimetry 
and infrared spectroscopy. To further this investigation, absorption 
at the surfaces of window materials was measured. This involved 
solving the classical heat flow problem using parameters gained from 
the experiment. 


19813 (SAND—78-1034C) Photoferroelectric image storage in 
antiferroelectric phase PLZT ceramics. Land, C.E. (Sandia Labs., 
Albuquerque, NM (USA)). 1978. Contract EY-76-C-04-0789. 5p. 
(CONF-781013—2). Dep. NTIS, PC A02/MF AO1. 

From 11. connector symposium; Cherry Hill, NJ, USA (25 
Oct 1978). 

A new photoferroelectric effect which involves a photoassist- 
ed, field-induced antiferroelectric-to-ferroelectric phase transition is 
used to store nonvolatile grayscale images in PLZT ceramics. Stored 
images exhibit exceptionally high contrast and approximately linear 
grayscale reproduction. 


19814 (UCRL—80845) Site-dependent variation of 
relaxation parameters in Nd glasses. Brecher, C.; Riseberg, L.A.; 
Weber, M.J. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 1978. Contract W-7405-ENG-48. 12p. (CONF-780743— 
4). Dep. NTIS, PC A02/MF AOl1. 
From Conference of luminescence; Paris, France (Jul 1978). 
Laser-induced fluorescence line-narrowing has revealed that 
the emission properties of Nd** in various glasses are strongly 
dependent on the nature of the site. In a mixed anion glass, the 
multiplicity of ligand combinations causes additional complications. 
The spectral and kinetic manifestations of these are presented and 
discussed. 


19815 Influence of anharmonicity on superconductivity. Karako- 
zov, A.E.; Maksimov, E.G. (P. N. Lebedev Physics Institute, USSR 
Academy of Sciences, Moscow). Sov. Phys. - JETP (Engl. Transl.); 
47: No. 2, 358-365(Feb 1978). 

The method of functional differentiation is used to obtain 
equations for the Green function of electrons in a superconductor 
making full allowance for anharmonic interactions. It is shown that 
these equations are formally identical with the well-known Eliash- 
berg equations. The main difference is that the equations allowing 
for the lattice anharmonicty have to be modified by replacing the 
spectral density of the one-phonon Green function occurring in the 
Eliashberg equation with the dynamic part of a function representing 
the correlation between this density and the ion concentration. The 
results obtained demonstrate that allowance for the anharmonicity 
alters the superconducting properties of a metal for the following 
reasons: 1) the existence of the Debye—Waller factors in the ionic 
potential; 2) a change in the spectral density of the one-phonon 
Green function because of the occurrence of phonon—phonon inter- 
actions; 3) many-phonon process; 4) interference effects between 
one- and many-phonon processes. An analysis is made of the super- 
conductivity of PdH and of the influence of the anharmonicity on 
the critical temperature T/sub c/ of this compound. It is shown that 
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in this case the greatest influence of the anharmonicity on T/sub c/ 
is due to the Debye—Waller factors and due to a change in the 
spectral density of the one-phonon Green function. ese two 
effects reduce the electron—phonon coupling constant of palladium 
hydride. The effect is greater in PdH than in PdD because of the 
greater amplitude of the zero-point vibrations of the H atoms. This 
gives rise to an anomalous isotopic effect in PdH(D). 


CORROSION AND EROSION 
REFER ALSO TO CITATION(S) 17663, 19755 


19816 Behavior of interference-colored oxide films on tungsten in 
a carbon monoxide atmosphere. Zabrovskaya, V.F.; Vorontsov, E.S.; 
Gorshunova, V.P.; Melekhina, A.A. (Voronezh Polytechnic Inst., 
om Prot. Met. (USSR) (Engl. Transl.); 13: No. 6, 605-610(Nov 
1977). 
Translated from Zashch. Met.; 13: No. 6, 720-721(Nov 1977). 
A reducing atmosphere not only protects a metal from gas- 
eous corrosion but can also remove the oxide film from a metal 
surface, a necessary process prior to application of protective coat- 
ings. The process by which carbon monoxide reduces thermally 
— interference-colored oxides on tungsten was studied. 
ungsten samples with dimensions of 20 x 10 x 0.3 mm, having a 
base metal content up to 99.95%, were ground, polished, degreased 
with alcohol, and oxidized at a controlled temperature of 550°C to a 
standard blue color. Heating was done in an open transparent, quartz 
tube. Tarnishing was followed visually after the initial color 
changes. Electron diffraction patterns showed the oxide films to 
consist of WOs. The oxidized tungsten samples were placed in a cold 
section of the quartz tube which was then hermetically sealed and 
saturated with carbon monoxide for 2 h. The reaction zone of the 
tube was next heated to the required temperature and the samples 
were quickly introduced into the heated zone by means of a special 
rod. The reducing atmosphere above 575°C reverses the sequence of 
film interference colors produced during oxidation: azure blue — 
blue — violet —- brown — yellow, attesting to a decreasing oxide 
layer thickness. Since the process temperature can evaporate WOs, it 
is logical to presume that the film thinning observed is the overall 
result of reduction and sublimation, the possibility of which was 
verified in an argon atmosphere. 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 18079, 18927, 19094, 20235 


19817 (AD-A—054984) Study of electronic transport and break- 
down in thin insulating films. Semi-annual technical report No. 4. 
Johnson, W.C. (Princeton Univ., NJ (USA). Dept. of Electrical 
Engineering). 1 Dec 1977. Contract DAAG53-76-C-0059. 83p. NTIS 
PC A0S/MF AOl1. 

Recent progress is reported in an ongoing program of studies 
of high-field effects in thin insulating films on semiconducting sub- 
strates. The investigations reported here include the high-field gen- 
eration of electron traps in SiO2, the high field generation of inter- 
face states in the Si-SiO. system, the influence of holes at the 
interface and the effects of temperature on interface-state generation 
in the Si-SiO2 system, and studies of high-field effects in the Si- 
Al2Os system. 


COMPOSITE MATERIALS 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 19800 


19818 (AD-A—052669) Reinforced cobalt alloy composite for 
turbine blade application. Technical report. Ahmad, I.; Barranco, J.M. 
(Army Armament Research and Development Command, Waterv- 
liet, NY (USA). Benet Weapons Lab.). Jul 1977. 16p. (ARLCB- 
TR—77036). NTIS PC A02/MF AOl1. 

A composite of 0.42 V(f)W-2% ThOz filament reinforced 
cobalt base alloy has been developed. It can be fabricated by 
convential investment casting process, has a 1093 C (2000 F), 100 hr. 
Stress-to-rupture of 206 MN/M? (30Ksi), and a Charpy impact 
strength of 280.0 in-Ilb at 835 C as compared with 20.6 in-lb for the 
unreinforced alloy. Also, the feasibility of casting a prototype first- 
stage blade of JT9D engine has been demonstrated. 


19819 (AD-A—055891) TF30 third-stage composite fan blade 
service program. Final technical report 1 Jul 1970—31 Dec 1977. 
Randall, D.G. (Pratt and Whitney Aircraft Group, West Palm 
Beach, FL (USA). Government Products Div.). 15 May 1978. 
Contract F33657-70-C-0624. 368p. (PWA—5141; PWA-FR—10097). 
NTIS PC A16/MF AOl1. 
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The successful application of advanced composites as the 
structural material for aircraft jet engine rotating parts will signifi- 
cantly reduce engine weight and improve engine performance char- 
acteristics. To solve the component design, manufacturing, and 
quality assurance problems associated with such an application, a 
program was conducted to design and develop BORSIC/Aluminum 
third-stage fan blades, which would operate satisfactorily in the 
TF30-P-7 or P-9 engine models. Program objectives successfully 
were to improve the existing design of a composite material fan 
blade, manufacture the blade, and demonstrate its quality by bench 
and engine environment testing. The scope of the program required 
to meet these objectives included establishing design and fabrication 
procedures, developing special tooling, evaluating current nondes- 
tructive inspection techniques and adapting these techniques to 
composite materials, establishing quality assurance criteria, and de- 
veloping comprehensive bench and engine environment test pro- 
grams to adequately demonstrate fan-blade quality. During the pro- 
gram, several sets of BORSIC/Aluminum blades weighing 40 per- 
cent less than comparable TF30 bill of material titanium blades were 
successfully produced and tested. On the basis of extensive test 
program, and with the establishment of quality control criteria and 
repair procedures, the blades were deemed acceptable for evaluation 
in a flight program. During the total program, 246 engine-configura- 
tion blades were manufactured and non-destructively inspected; with 
an overall acceptance rate of 92.3%. 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 19818 


RADIATION EFFECTS 


19820 (ORNL/EIS—142) Levels of chemical contaminants in 
nonoccupationally exposed U.S. residents. Holleman, J.W.; Hammons, 
A.S. (Oak Ridge National Lab., TN (USA)). Aug 1978. Contract W- 
7405-ENG-26. 346p. Dep. NTIS, PC A15/MF AOl. 

Data are presented on the levels of all chemical contaminants 
resulting from environmental pollution which have been found in 
human tissues including blood, urine, breast milk, and tissue samples 
obtained at autopsy. Most data results from specific surveys to 
determine health hazards. The roles of trace elements and recogni- 
tion of the need to determine baseline levels of chemicals introduced 
into the environment are factors which have motivated surveys by 
individual investigators. Thus, most data on chemicals in human 
tissues record levels of pesticides (e.g., DDT and metabolites), levels 
of trace metals such as lead, cadmium, and mercury, or levels of 
nutritionally essential elements such as zinc, copper, manganese, and 
fluoride. Data available on iron and calcium are not presented as 
their presence in the environment is generally not considered haz- 
ardous. Data on several uncommon chemicals, such as indium and 
ytterbium, are included basically as items of interest and to further 
document their presence in healthy individuals. Baseline data were 
presented where available to provide perspective as to chemical 
levels which might be expected under conditions where exposure 
could be considered normal or not directly related to a pollutant 
source. Nearly 600 cited surveys or investigations, most of which 
were reported within the past decade, are listed. Ninety-four differ- 
ent chemical contaminants, primarily trace metals and organochlor- 
ine pesticides, are reported. It is estimated that over 75% of the data 
published during the past 30 years on chemical contaminants derived 
from environmental pollution and found in human tissue in the 
United States are represented in this report. 


POLYMERS AND PLASTICS 
REFER ALSO TO CITATION(S) 18493 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 19316 


19821 (BNL—24079) Thin sand filled resin overlays. Fontana, 
J.J.; Webster, R. (Brookhaven National Lab., Upton, NY (USA)). 
1978. Contract EY-76-C-02-0016. 17p. (CONF-781020—1). Dep. 
NTIS, PC A02/MF AO1. 

From 2. congress on polymers in concrete; Austin, TX, USA 
(25 Oct 1978). 

The use of thin sand filled resinous overlays to prevent the 
penetration of water and deicing salts into portland cement concrete 
(PCC) bridge and overpass decks has been investigated. Sealing of 
PCC surfaces and the provision of a new durable skid resistant 
surface cannot be attained with conventional PCC or asphalt materi- 
als. An overlay composed of multiple layers of synthetic thermoset- 
ting resins and clean, dry, round grain silica sand which reduces the 
penetration of water by over 94 percent has been developed. 
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19822 (BNL—24217) Rapid patching of deteriorated concrete 
using polymer concrete. Fontana, J.J.; Webster, R.; Kukacka, L.E. 
(Brookhaven National Lab., Upton, NY (USA)). Mar 1978. Contract 
EY-76-C-02-0016. 30p. (CONF-781020—2). Dep. NTIS, PC A03/ 
MF AOl. 

From 2. congress on polymers in concrete; Austin, TX, USA 
(25 Oct 1978). 

The increased use of deicing salts is resulting in rapid deterio- 
ration of portland cement concrete bridge decks. Corrosion of the 
reinforcing steel by the chlorides results in an increase in the volume 
of the steel. This expansion produces stresses in the concrete which 
result in delaminations and surface spalling. The repair of spalls with 
conventional durable patching materials can only be made if traffic 
can be diverted from the patched areas for several days. Therefore, a 
durable patching material which will allow traffic to be resumed 
over the repaired area in a few hours is needed. These criteria can be 
met by the use of polymer concrete. Polymer concrete (PC) is a 
composite material in which the aggregate is bound together in a 
dense matrix with a polymeric binder. The aggregate is mixed with a 
monomer mixture and subsequently cured in place. PC combines the 
premix characteristics of portland cement concrete with high 
strength, long-term durability, and short cure time. The high early 
strength of PC is suitable for use in the repair of highway structures 
where traffic conditions allow closing of the area for only a few 
hours. 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 18491, 19821, 19822 


OTHER MATERIALS 
REFER ALSO TO CITATION(S) 18493 


19823 (NTIS/PS—78/0624) Activated carbon. Volume II. 
1975—June, 1978 (citations from the NTIS data base). Report for 
1975—June 1978, Cavagnaro, D.M. (National Technical Information 
Service, Springfield, VA (USA)). Jun 1978. 202p. NTIS PC NO1/ 
MF NO1. 

The bibliography of Federally-funded research cites reports 
on sewage and industrial waste water treatment using activated 
carbon. These have been separated from other uses of activated 
carbon. The first part contains both laboratory as well as engineering 
studies. The second part covers other reports on activated carbon 
including research on its properties and its use in air pollution 
control, gas and water analysis, the absorption of chemicals and 
radioactive isotopes especially iodine isotopes, and drinking water 
treatment. (This updated bibliography contains 194 abstracts, 59 of 
which are new entries to the previous edition.) 


19824 (NTIS/PS—78/0627) Activated carbon. Part II. Other 
uses. Volume I. 1970—1975 (citations from the Engineering Index data 
base). Report for 1970—1975. Cavagnaro, D.M. (National Technical 
Information Service, Springfield, VA (USA)). Jun 1978. 192p. NTIS 
PC NO1/MF NO. 

These citations of worldwide literature cover the use of 
activated carbon in air pollution, textile processing, absorption of 
chemicals and radioactive isotopes, drinking water treatment, the 
mining industry, electrochemistry, and the change its properties 
undergo. (This updated bibliography contains 185 abstracts, none of 
which are new entries to the previous edition.) 


19825 (NTIS/PS—78/0628) Activated carbon. Part II. Other 
uses. Volume II. 1976—June, 1978 (citations from the Engineering 
Index data base). Report for 1976—June 1978. Cavagnaro, D.M. 
(National Technical Information Service, Springfield, VA (USA)). 
Jun 1978. 167p. NTIS PC NO1/MF NOl. 

The uses of activated carbon other than industrial waste 
treatment are covered in this bibliography of worldwide research. 
The citations cover the use of activated carbon in air pollution, 
textiles processing, absorption of chemicals and radioactive isotopes, 
drinking water treatment, the mining industry, and electrochemistry. 
Its properties are also discussed. (This updated bibliography contains 
160 abstracts, 64 of which are new entries to the previous edition.) 


19826 (NTIS/PS—78/0629) Activated charcoal (citations from 
the Engineering Index data base). Report for 1970—1978. Cavagnaro, 
D.M. (National Technical Information Service, Springfield, VA 
(USA)). Jun 1978. 83p. NTIS PC NO1/MF NO1. 

The bibliography contains worldwide citations pertaining to 
the uses of activated charcoal in industry as well as in the laboratory, 
including its use in air pollution, chemical adsorption, radioactive 
waste adsorption, electrochemistry, industrial waste treatment, and 
the mining industry. (This updated bibliography contains 76 ab- 
stracts, 6 of which are new entries to the previous edition.) 


MATERIALS 


PREPARATION AND MANUFACTURE 


REFER ALSO TO CITATION(S) 18248, 18249, 18250, 18307, 
18308, 18309, 18310, 18311, 18315, 18318, 18324, 18326 


19827 (LBL—7661) Synthesis of monoclinic zinc diphosphide 
single crystals. Mowles, T.A. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). May 1978. Contract W-7405-ENG-48. 
68p. Dep. NTIS, PC A04/MF AOI. 

Thesis. 

Monoclinic zinc diphosphide is a cheap, plentiful, direct-gap 
semiconductor with an optimum transition energy for solar absorp- 
tion. Single crystals were grown from the vapor to be evaluated as a 
new photovoltaic material. Monoclinic and tetragonal crystal 
formed within evacuated quartz ampules that were charged with 
zinc and excess phosphorous and heated in a temperature gradient to 
give phosphorous pressures from 0.07 to 8.5 atmospheres. The 
monoclinic form melts incongruently near 990°C. The tetragonal 
form is metastable; its growth is enhanced by impurities but retarded 
by high phosphorous pressures. The mechanism of the synthesis 
indicates that a tightly-controlled vapor deposition is possible and 
that high-quality thin films should form at temperatures from 950 to 
990°C at pressures below 10 atmospheres. By a modification of the 
technique, sesquizinc phosphide single crystals were grown for 
comparison. 


19828 (SAND—78-0318) Review of attachment of Stratapax 
using gas pressure diffusion bonding. Jellison, J.L.; Huff, C.F. (Sandia 
Labs., Albuquerque, NM (USA)). Aug 1978. Contract EY-76-C-04- 
0789. 30p. Dep. NTIS, PC A03/MF AO1. 

The development of the gas pressure diffusion bonding tech- 
nique for attachment of Stratapax diamond cutters to studs or bit 
blanks is reviewed in this paper. This paper updates the results 
presented previously on this continuing project at Sandia Laborato- 
ries conducted for the Division of Oil, Gas, Shale and In Situ 
Technology, Department of Energy. The process has been devel- 
oped to a point where bonded parts can be obtained from commer- 
cial suppliers. A complete description is given of the latest bonding 
process including surface conditioning, metallization, canning, and 
gas pressure bonding. Results from experiments designed to facilitate 
reliable fabrication are included. Bond strengths of samples obtained 
from commercial suppliers have shear strengths (500 MPa) compara- 
ble to those developed at Sandia Laboratories. Results from labora- 
tory drilling experiments are also included. These tests were run to 
demonstrate the reliability of the bond in a fatigue environment. 
With a suitable attachment technique and adequate cooling, the 
Stratapax has demonstrated superior cutting capabilities in rock with 
rates of penetration to 90 fph in Sierra White Granite. 


19829 (SAND—78-0604) Comparison of the Ta, N—Cr—Au and 
TasN—Cr—Pd—Au hybrid metallization systems—dc electrical prop- 
erties, resistor aging, corrosion resistance, and chromium layer deple- 
tion studies. Hampy, R.E.; Villanueva, J.; Ganyard, F.P. (Sandia 
Labs., Albuquerque, NM (USA)). May 1978. Contract EY-76-C-04- 
0789. 50p. Dep. NTIS, PC A03/MF AOI. 

In an attempt to overcome some of the deficiencies of Ta2N— 
Cr—Au thin films (400, 300, and 60,000 A, respectively), an alternate 
metallization incorporating palladium, i.e, TazN—Cr—Pd—Au 
(400, 300, 500, and 60,000 A, respectively), was evaluated on a 
comparative basis with the standard system. Comparable results 
were obtained in tantalum resistor aging studies and temperature 
coefficient of resistance (TCR). The conductor resistance was slight- 
ly higher, and the contact resistance to the tantalum nitride was 
about 50% higher for the alternate system. The addition of 500 A of 
a slowed down the chromium diffusion during the two 

our, 300°C resistor stabilization step, although after six hours at 
300°C, the chromium diffusion was greater. It was still n to 
etch the chromium oxide to obtain good lead bonds and, ra! fing 
more, the alternate system was more vulnerable to chromium layer 
attack by the etchant than the standard system. Later studies showed 
that with 2000 A of palladium, the chromium diffusion was slowed 
sufficiently that the oxide etch step could be eliminated and good 
lead bond strengths attained. The iodine sensitivity was effectively 
eliminated by the addition of 500 A or 2000 A of palladium and the 
resistance to HCl vapor was improved. If the processing times at 
high temperatures can be kept short and the chromium oxide etch 
step eliminated, the alternate metallization should be an improve- 
ment over the Taz N—Cr—<Au system. 


19830 (UCRL—81220) Effects of various polishing media and 
techniques on the surface finish and behavior of laser glasses. Lan- 
dingham, R.L.; Casey, A.W.; Lindahl, R.O. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 7 Nov 1978. Contract W- 
— 28p. (CONF-781143—2). Dep. NTIS, PC A03/MF 

From Symposium on ceramic machining and surface finish- 
ing; Washington, DC, USA (13 Nov 1978). 
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The advance of high-power laser technology is dependent on 
the rate of advancement in laser glass forming and surface prepara- 
tion. The threshold damage of glass surfaces continues to be a weak 
link in the overall advancement of laser technology. Methods were 
developed and used in the evaluation of existing surface prepa- 
ration techniques. Modified procedures were evaluated to reduce 
surface contamination and subsurface defects. Polishing rates were 
monitored under controlled polishing conditions (purity, pH, parti- 
cle size distribution, particle concentration, etc.). Future work at 
LLL for this ongoing investigation is described. 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 18346 


19831 (AD-A—052824) Fundamental study of flow and fracture 
in beryllium. Interim technical report 1 June 1976—31 December 
1977. Webster, D.; Crooks, D.D. (Lockheed Missiles and Space Co., 
Palo Alto, CA (USA). Lockheed Palo Alto Research Lab.). Jan 
1978. Contract DAAG29-76-C-0051. 38p. (LMSC-D—566852). 
NTIS PC A03/MF AOl1. 

The effect of thermomechanical treatments on the grain size 
of HIP beryllium powder block and cast beryllium alloys has been 
studied. A grain size-controlled fracture mode change has been 
observed in both powder source and ingot source beryllium. The 
mechanism of recrystallization in beryllium has been observed to be 
the transformation in situ of subgrains to grains by dislocation 
migration from grain interiors to grain boundaries. Maximum impact 
resistance was observed in partly recrystallized structures rather 
than the expected fully recrystallized state. 


19832 (CONF-780941—7) AB INITIO molecular orbital studies 

of some high temperature metal halide complexes. Curtiss, L.A. (Ar- 

— National Lab., IL (USA)). 18 Sep 1978. Contract W-31-109- 
NG-38. 26p. Dep. NTIS, PC A03/MF AO1. 

From 10. materials research symposium; Gaithersburg, MD, 
USA (18 Sep 1978). 

The use of ab initio molecular orbital calculations to aid in the 
characterization, i.e., structures and energies, of metal halide com- 
plexes present in high temperature salt vapors has been investigated. 
Standard LCAO-SCF methods were used and calculations were 
carried out using the minimal STO-3G basis set. The complexes 
included in this study were AloFs, AleCle, AIF; NHs, AlCls NHs, 
and AIF; No. The AlsX«6 complexes are found to have D/sub 2h/ 
symmetry in agreement with most experimental results. A planar 
form was found to be considerably higher in energy. The AlIX3 NHs 
complexes are found to have C/sub 3v/ symmetry with a small 
barrier to rotation about the Al-N axis. The AIF; Nz complex is 
found to be weakly bound together with a binding energy of -8.2 
kcal/mole at the STO-3G level. 


19833 Auger analysis of ultrathin SiO. layers on silicon. Wager, 
J.F.; Wilmsen, C.W. (Department of Electrical Engineering, Colora- 
do State University, Fort Collins, Colorado 80523). J. Appl. Phys.; 50: 
No. 2, 874-880(Feb 1979). 

The Auger LVV lines of ultrathin SiO. layers thermally 
sap on Si are analyzed by comparing the measured lines with 
ines synthesized from standard SiO, and Si lines. The synthesized 


lines were corrected for ion and electron beam effects and charging. 
The synthesis technique provides quantitative interpretation of the 
Auger lines in the interfacial region. An apparent thickness-depend- 
ent transition region is observed which can be explained as either a 
graded SiO2-Si region or as an abrupt SiO2-Si transition with a 
nonuniformly thick oxide. The latter is the more probable. 


19834 On the hydrodynamic theory of central peak in displacive 
structural phase transitions. Simanek, E.; Ward, R. (Univ. of Califor- 
nia, Riverside). Solid State Commun.; 18: 841-843(1976). 

A model involving nonlinear coupling between the over- 
damped phonon mode and temperature fluctuations is studied using 
the dynamic renormalization group method. It is shown that the 
behavior of the central peak in the dynamic form factor depends on 
the specific heat exponent a. For a less than 0 and as T + T/sub c/ 
the central peak is found to merge with the over-damped phonon 
mode and the coupling goes to zero at T/sub c/ as (T - T/sub c/)~/ 
sup a/. An argument on the intensity of the central peak in the 
critical region is presented and it is concluded that the hydrodyna- 
mic coupling may not be the dominant mechanism of the central 
peak in SrTiOs. 


19835 Analysis of three-pulse electron spin-echo modulation: 
phase reversal. Narayana, P.A.; Kevan, L. (Wayne State Univ., 
Detroit, MI). J. Magn. Resonance; 23: 385-393(1976). 

Three-pulse electron spin-echo modulation patterns are ana- 
lyzed with particular attention paid to the phase reversal of the 
modulation. For zero isotropic hyperfine coupling a simple expres- 
sion is derived which relates the time of phase reversal to the dipolar 
distance to the interacting magnetic nuclei. However, even a small 
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isotropic hyperfine coupling dramatically affects the time of phase 
reversal. The absence of phase reversal in the three-pulse echo 
modulation from trapped electrons in methyltetrahydrofuran glass is 
shown to be consistent with the results obtained from two-pulse 
echo modulation studies. 


PROPERTIES 


REFER ALSO TO CITATION(S) 17739, 17938, 18138, 18310, 
18311, 18318, 18516, 19046, 19200, 19754, 19831, 20644 


(AD-A—055231) Multistep energy migration and radia- 
tionless relaxation processes in phosphor and laser crystals. Technical 
report. Powell, R.C. (Oklahoma State Univ., Stillwater (USA). Dept. 
of Physics). 16 May 1978. 37p. NTIS PC A03/MF AO1. 

An extensive investigation of the spectroscopic properties of 
Nd(x)Y(1-x)PsO14 is reported. Time-resolved site-selection spectros- 
copy and photoacoustic spectroscopy techniques were used as well 
as standard optical spectroscopy measurements which were made as 
a function of Nd concentration, temperature, excitation wavelength 
and laser power. Results show that Nd ions occupy a variety of 
slightly perturbed sites. No significant energy transfer appears to be 
taking place between ions in these inequivalent sites. Additional 
experimental data presented here suggests a new quenching model 
for neodymium pentaphosphate crystals based on spatial but non- 
spectral energy migration to surface quenching sites. 


19837 (N—78-21958) Superconductivity of certain ternary mo- 
lybdenum compounds. Odermatt, R. (National Aeronautics and Space 
Administration, Washington, DC (USA)). Apr 1978. 93p. (NASA- 
TM—75250). NTIS PC A0S/MF AO1. 

Thesis. 

The objectives of this work were to measure the supercon- 
ductivity and critical fields of Cu: sMo4 5, SmMosSe, and Pbo sMos 
1Ss in order to reproduce the published results and, by introduction 
of magnetic impurities into these semiconductors, observe the com- 
pensation effect. 


19838 (SAND—78-1448) Ultrasonic shear wave velocity in CMT 
graphite up to 6500°F. Gieske, J.H. (Sandia Labs., Albuquerque, NM 
(USA)). Sep 1978. Contract EY-76-C-04-0789. 67p. Dep. NTIS, PC 
A04/MF AOl1. 

The temperature dependence of the ultrasonic shear velocity 
in CMT graphite was determined from room temperature to 6500°F. 
A pulse echo method using 0.75 inch diameter rods of approximately 
8-inch lengths were used. 


19839 EPR powder pattern analysis for Mn” in cubic crystalline 
fields. Rubio O., J.; Munoz P., E.; Boldu O., J.; Chen, Y.; Abraham, 
M.M. (Instituto de Fisica, UNAM, Apartado Postal 20-364, Mexico 
20, D. F.). J. Chem. Phys.; 70: No. 2, 633-638(15 Jan 1979). 

The EPR powder pattern analysis for a d® spin system in a 
cubic crystalline field is discussed. From the study of the EPR 
absorption curves for the powder, it has been established that if 
divalent manganese occupies sites of cubic symmetry in single crys- 
tal MgO, CaO, and SrO, it also occupies cubic sites in the powder. 
The EPR spectra of Mn** in MgO, CaO, and SrO single crystals 
were first observed along different magnetic field orientations and 
compared to the subsequent powder spectra obtained after the same 
samples were ground to a fine powder. For each host, a one to one 
correspondence between each allowed EPR transition in the 
<100>, <110>, <111> single crystal spectra and the derivative 
peaks of the powder spectrum was found, leading to the conclusion 
that the powder spectrum is due solely to the contributions from 
these principal directions. Spin-Hamiltonian parameters g, a, and A 
obtained from EPR measurements of the powder spectrum agree 
with those obtained from the single crystal, and both sets of param- 
eters are in good agreement with those already reported for the 
single crystal samples. Forbidden hyperfine lines vertical-barAM/sub 
S/vertical-bar=1, Am/sub I/= +- 1 were also observed in all the 
powder spectra. Contrary to some previous published works, it was 
not necessary to use any axial crystal-field term to explain the 
forbidden lines. 


19840 Photoemission study of Au Schottky-barrier formation on 
GaSb, GaAs, and InP using synchrotron radiation. Chye, P.W.; 
Lindau, I.; Pianetta, P.; Garner, C.M.; Su, C.Y.; Spicer, W.E. 
(Stanford Electronics Laboratories and Stanford Synchrotron Radi- 
ation Laboratory, Stanford University, Stanford, California 94305). 
Phys. Rev., B; 18: No. 10, 5545-5559(15 Nov 1978). 

Photoemission spectroscopy, constant-final-state spectros- 
copy, and ion-depth profiling techniques were applied to the study 
of the formation of Au Schottky barrier on cleaved GaSb, GaAs, 
and InP. It is found that the deposited Au interacts strongly with the 
semiconductors, causing decomposition of their surfaces. Further, 
the Fermi-level pinning is nearly complete at < 0.2-monolayer Au 
coverage, when the Au is still “atomiclike.” It is suggested that 
defect states at the interface are responsible for the Schottky-barrier 
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pinning, and a mechanism for their creation is proposed. It appears 
that many of the known phenomena on Schottky barriers can be 
explained using a defect’ model proposed here. 


19841 Spectroscopic properties of excited states of ions in glass 
measured using laser-induced fluorescence line narrowing. Hegarty, J.; 
Yen, W.M.; Weber, M.J. (Department of Physics, University of 
Wisconsin, Madison, Wisconsin 53706). Phys. Rev., B; 18: No 10, 
5816-5819(15 Nov 1978). 

Laser-induced fluorescence-line-narrowing techniques are ex- 
tended to measure site-to-site variations in the spectroscopic proper- 
ties of excited states of optically active ions in glass. The crystalline 
Stark splitting associated with the initial excited state, rather than the 
terminal fluorescence state, is observed. The process is illustrated for 
Eu® in a lithium-borate glass by exciting the °D, state and observ- 
ing *Do — 7F/sub J/ fluorescence. The measured crystal-field 
splitting of °D, is in good agreement with that predicted from the 
splitting of 7F,. Conditions necessary for obtaining fluorescence line 
narrowing in excited states are discussed. 


19842 Charge-transfer absorption in a dimerized one-dimensional 
Mott-Hubbard insulator. Lyo, S.K. (Sandia Laboratories, Albuquer- 
que, New Mexico 87185). Phys. Rev., B; 18: No. 10, 5835-5841(15 
Nov 1978). 

We investigate interband absorption in dimerized one-dimen- 
sional Mott-Hubbard insulators, such as some charge-transfer organ- 
ic salts, using the Hubbard Hamiltonian. The line-shape function is 
obtained for the antiferromagnetic ground state by exactly summing 
to infinite order the moments generated by all possible excursions of 
the particle and the hole in a projected particle-hole space. The 
effect of spin disordering is also discussed in terms of a numerical 
evaluation of moments. It is found that the interband absorption 
arises from transitions to a sharp intradimer excitonic state as well as 
to extended band states. The former tends to dominate as the 
dimerization increases. 


19843 Effect of hydrogen intercalation on temperature depen- 
dence of electrical resistance of 2H—NbSe2 single crystals. Balla, 
D.D.; Golovko, L.S.; Koleskinov, V.N.; Obolenskii, M.A.; Chashka, 
K.B. (A. M. Gor’kii Khar’kov State University). Sov. J. Low Temp. 
Phys. (Engl. Transl.); 4: No. 5, 298-299(May 1978). 

A considerable drop in the structural transition temperature 
with the formation of a charge-density wave was observed experi- 
mentally in hydrogen-intercalated 2H—NbSez single crystals. The 
structural transition is suppressed as the degree of intercalation 
increases. The superconductivity of the intercalated single crystals 
persists but the transition temperature T/sub c/ decreases as the 
hydrogen concentration increases. 


19844 Critical magnetic fields of molybdenum chalcogenides. 
Alekseevskii, N.E.; Mitin, A.V.; Bazan, C.; Dobrovol’skii, N.M.; 
Raczka, B. (Institute of Physical Problems, Academy of Sciences, 
— Sov. Phys. - JETP (Engl. Transl.); 47: No. 1, 199-201(Jan 
1978). 

The critical temperatures T/sub c/ and upper critical magnet- 
ic fields H/sub c/2(T) have been measured for a number of molybde- 
num sulfides prepared from MogSsPb and Moe¢SsSn. It is shown that 
introduction of additional components into these compounds can 
lead to a simultaneous increase of T/sub c/ and H/sub c/2(0). The 
maximum critical field H/sub c/2(0) =0.58 MOe is observed in a 
specimen of the composition MogSsPbGa/sub 0.4/W/sub 0.4/, for 
which T/sub c/= 14.9 K. 


19845 Dimensioning statements for the bending support behavy- 
iour of reinforced and prestressed concrete. Rieve, J.J. (Beton- und 
Monierbau A.G., Duesseldorf (Germany, F.R.)). Forsch. Ingen- 
ieurwes.; 44: No. 2, 57-64(1978). (In German). 

The compound materials reinforced concrete, prestressed 
concrete, and prestressed concrete with partly prestressed, partly 
slack reinforcement lack a uniform construction code, but also 
uniform dimensioning. This one can be derived in sample manner 
and then illustrates the application of the different kinds of reinforce- 
ment. For this purpose, calculation set-ups are derived, verifying 
tests are proposed and dimensioning tables are devised. 


19846 (UCRL-Trans—11436) Feasibility of investigating the 
surface self-diffusion of silicon by the slow-electron diffraction 
method, Ol'shanetskii, B.Z.; Repinskii, S.M.; Shklyaev, A.A. Trans- 
lated from Pis'ma Zh. Eksp. Teor. Fiz.; 27: No. 7, 403-405(1978). 7p. 
Dep. NTIS, PC A02/MF AO. 

The present paper demonstrates the feasibility of investigating 
surface self-diffusion by the kinetics of surface rearrangement upon 
order—order-type transitions on clean semiconductor surfaces. 


CORROSION, EROSION, AND DEGRADATION 
REFER ALSO TO CITATION(S) 17739 


MATERIALS 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 18320, 18476, 19817 


19847 (AD-A—053584) Cluster model investigation of defects in 
solids. Final technical report 1 February 1975—31 January 1977. 
Pratt, G.W. (Massachusetts Inst. of Tech., Cambridge (USA). Dept. 
of Electrical Engineering). Apr 1978. Contract N00014-75-C-0785. 
181p. NTIS PC A09/MF AO1. 

The SCF-X alpha method has been applied to the study of 
crystalline defects. First the LiF molecule was studied. The X alpha 
method gave the correct internuclear separation and vibrational 
frequency. This work was extended to the LiF crystal via a cluster 
treatment. The correct lattice constant was derived and the electron- 
ic structure was in agreement with experiment. The final phase of 
the work dealt with the removal of an F~ ion to create an F minus 
center. The X alpha minus cluster method gave a good description 
of this defect. 


19848 (AD-A—054291) Effects of gamma irradiation on surface 
properties and detectors properties of Hg(1-x) Cd(x)Te photoconduc- 
tors. Junga, F.A.; Anderson, W.W.; Emmons, R.B. (Lockheed Mis- 
siles and Space Co., Palo Alto, CA (USA). Lockheed Palo Alto 
Research Lab.). Mar 1976. Contract F19628-75-C-0127. Sp. (LMSC/ 
D—623269). NTIS PC A02/MF AO}. 

No abstract available. 


19849 (AD-A—055198) Deep level trap spectroscopy of gallium 
arsenide. Mayo, C.E. (Air Force Inst. of Tech., Wright-Patterson 
AFB, OH (USA). School of Engineering). Mar 1978. 82p. NTIS PC 
A05/MF AOl. 

Thesis. 

Trapping states in epitaxial GaAs induced by I7MeV electron 
irradiation were measured by transient capacitance. N-type epitaxial 
GaAs samples with buffer layer were irradiated at room temperature 
with 1 MeV electrons, at doses ranging from 10'*cm~? to 10%. 
Carrier removal, changes of concentration profile, diode behavior, 
and C-V characteristics were measured as a function of electron 
dose. Transient capacitance spectroscopy techniques were used to 
measure deep trapping levels between 4 K and 450 K. Concentra- 
tions of trapping states as a function of electron dose were measured 
and related to the carrier concentration measurements. The usual 
electron-induced trapping states with significant variations were 
noted. Variations of spatial depth of the traps as a function of 
irradiation and thermal cycling were observed. Samples were in the 
form of FET test patterns for correlation of material properties and 
device performance. 


19850 Electrical and recombination properties of electron-irradi- 
ated Pb/sub len-dashx/Sn/sub x/Te and Pb/sub len-dashy/Sn/sub 
y/Se crystals. Brudnyi, V.N.; Voitsekhovskii, A.V.; Krivov, M.A.; 
Lilenko, Y.V.; Petrov, A.S.; Potapov, A.I. (V. D. Kuznetsov Siberi- 
an Physicotechnical Scientific-Research Institute at the State Uni- 
versity, Tomsk). Sov. Phys. - Semicond. (Engl. Transl.); 12: No. 8, 
885-888(Aug 1978). 

An investigation was made of the electrical (R, o) and 
recombination (tau) properties of n- and p-type Pb/sub len-dashx/ 
Sn/sub x/Te and Pb/sub len-dashy/Sn/sub y/Se single crystals [x 
(y) =0.096—0.17] irradiated with 2 MeV electrons at T=300°K in 
doses up to ~10"* cm™~2 It was found that, irrespective of the initial 
type of conduction, strongly irradiated Pb/sub len-dashx/Sn/sub x/ 
Te crystals had n-type conduction (n/sub lim/=10"? cm™$ at 77°K, 
whereas Pb/sub len-dashy/Sn/sub y/Se crystals exhibited a reduc- 
tion in the hole density as a result of irradiation. An increase in the 
photosensitivity of the original p-type Pb/sub len-dashx/Sn/sub x/ 
Te at A=10.6 p» was observed after electron bombardment. Isoch- 
ronous annealing stage of R, o, and tau was observed at T=390— 
410°K. The changes in the properties of Pb/sub len-dashx/Sn/sub 
x/Te and Pb/sub len-dashy/Sn/sub y/Se as a result of irradiation at 
T=300°K were attributed to the formation of defects which includ- 
ed Te or Se vacancies. 


19851 Dependence of the energy spectrum of levels introduced by 
electron irradiation on the composition of GaAssub 1-x/P/sub x/ and 
Al/sub/Ga/sub 1-x/As. Kravchenko, A.F.; Prints, V.Y. (Institute of 
Semiconductor Physics, Siberian Branch of the Academy of Sci- 
ences of the USSR, Novosibirsk). Sov. Phys. - Semicond. (Engl. 
Transl.); 12: No. 8, 952-953(Aug 1978). 

Changes in the energy spectrum of radiation-defect levels due 
to gradual replacement in GaAs of the Ga atoms with Al and of the 
As atoms with P were studied using epitaxial films of n-type GaAs/ 
sub 1-x/P/sub x/ with 0 < or = x < or = 1 and of n-type Al/sub 
x/Ga/sub 1-x/As with 0 < or = x < or = 0.57. Defects were 
introduced by irradiation with fast (3.5 MeV) electrons at a dose rate 
of 1.8 x 10° cm™* sec™'; the total dose was Phi=10'5-10'* cm ~2 
The energy spectrum of deep levels was deduced from capacitance 
relaxation and from the relaxation of the voltage across the Schottky 
barrier. 
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19852 Formation of radiation defects in n-type silicon by irradia- 
tion with 1.2 GeV electrons. Kasilov, V.I.; Lugakov, P.F.; Maslov, 
N.L,; Filippov, I.M. (Scientific-Research Institute of Applied Physics 
Problems at the V. I. Lenin Belorussian State University, Minsk). 
Sov. Phys. - Semicond. (Engl. Transl.); 12: No. 8, 969-970(Aug 1978). 

The paper reports the results of a study of radiation defects 
formed in silicon by bombardment with 1.2 GeV electrons. Samples 
of n-type silicon of rho=40—400 1..cm resistivity were grown by 
the Czochralski method nd by zone melting in vacuum. The tem- 
perature dependences of the Hall coefficient and electrical conduc- 
tivity were determined. It was found that irradiation with 1.2 GeV 
electrons produces radiation defects which give rise to the same 
spectrum of energy levels in the band gap of n-type Si as irradiation 
with electrons of lower energies. Moreover, irradiation of n-type Si 
b ne 1.2 GeV electrons may generate disordered regions or defect 
clusters. 


19853 Interaction of primary radiation defects with gold atoms in 
p-type Ge:Au. Golubev, N.F.; Latyshev, A.V.; Tkachev, V.D. (Sci- 
entific-Research Institute of Applied Physics Problems at the V. I. 
Lenin Belorussian State University, Minsk). Sov. Phys. - Semicond. 
(Engl. Transl.); 12: No. 8, 978-979(Aug 1978). 
The aim was to obtain aditional information on the process of 
defect formation in p-type Ge:Au and to determine the energy 
ition of a shallow level of radiation defects containing Au. 
radiation with 10 MeV electrons at a rate of 8 x 10% 
electronsxcm™ *xseclaccelerator and the total doses delivered were 
1.0 x 10**—1.0 x 10°* electrons/cm? at 380°K. Radiation defects 
with a level at E/sub v/+0.015 eV are attributed to complexes of 
the Au/sub s/VV type. The experimental results also suggested that 
the energy levels of neutral radiation defects containing Au are 
located above the Ga levels. 


CHEMISTRY 


19854 (ORNL/TM—6012/V2, pp 2-69) Chemical engineering 
research. Dec 1978. 

In Advanced technology section semiannual progress report, 
September 1, 1976—March 31, 1977. Volume 2. Engineering science 
programs. 

Studies are reported on continuous chromatography of Co— 
Ni mixtures, performance of three-phase fluidized beds that are 
potential choices for coal conversion reactors, oxidation of H iso- 
topes that permeate metal surfaces, hydroclones, and particulate 
agglomeration in heavy organic media (such as coal liquids). (DLC) 


19855 Abstracts of papers. Washington, DC; American Chemi- 
cal Society (1978). 1020p. (CONF-780305—(absts.)). $15.00. 

From American Chemical Society conference; Anaheim, CA, 
USA (12 Mar 1978). 

Abstracts of papers presented in various divisions of the 
American Chemical Society at the 175th meeting are given. (LK) 


ANALYTICAL AND SEPARATIONS CHEMISTRY 


REFER ALSO TO CITATION(S) 17692, 17738, 18188, 18189, 
19934, 20346 


19856 (AD-A—054939) Methodology for nitrogen isotope analy- 
sis at crrel, Special report. Jenkins, T.F.; Quarry, S.T. (Cold Regions 
Research and Engineering Lab., Hanover, NH (USA)). Apr 1978. 
59p. (CRREL-SR—78-8). NTIS PCPC A04/MF AO1. 

This report documents the chronology of events and the 
procedures employed in developing a nitrogen isotope analysis capa- 
bility at the U.S. Army Cold Regions Research and Engineering 
Laboratory. Both the instrumental and wet chemistry procedures are 
reported to enable others interested in the procedures to obtain 
useful data. The procedures described have resulted in the ability to 
measure the N15/N14 ratio to a precision of 0.001 atom %, a value 
easily within the acceptable range for tracer experiments. (Author) 


19857 (CONF-7805130—1) Multicomponent polycyclic aromatic 

hydrocarbon analysis of inland water and sediment. Griest, W.H. (Oak 

Ridge National Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 

l6p. Dep. NTIS, PC A02/MF AOI. 

‘ies From Hydrocarbons symposium; Ontario, Canada (23 May 
). 

Many polycyclic aromatic hydrocarbons (PAHs) exhibit con- 
siderable carcinogenic, mutagenic, or toxic activity. Methods for 
reliable identification and quantification of PAHs in the aqueous 
environment are important for assessment of the potential environ- 
mental impact of processes releasing such compounds in aqueous 
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discharges. This paper reports the development of multicomponent 
PAH analytical methods for inland water and sediment. The method 
consists of separate steps for PAH extraction, isolation and concen- 
tration, and identification and quantification. Each step is described 
separately. 


ACTIVATION AND NUCLEAR REACTION PROCEDURES 
REFER ALSO TO CITATION(S) 17759, 20329, 20361 


19858 (AD-A—056039) A comparison of neutron-activation and 
chemical techniques for determining the fluorine content of fluoroche- 
mical-treated fabrics. Johnson, A.F.; McAndless, J.M. (Defence Re- 
search Establishment, Ottawa, Ontario (Canada)). Jan 1978. 17p. 
(DREO-R—775). 

The fluorine content of fabric samples treated with three 
different fluorochemical finishes has been determined by means of 
both chemical and neutron-activation techniques. The results ob- 
tained using the two analytical techniques are compared, and the 
advantages of neutron activation are discussed. (Author) 


19859 (N—78-19235) Use of accelerated helium-3 ions for deter- 
mining oxygen and carbon impurities in some pure materials. Aleksan- 
drova, G.1; Borisov, G.I; Demidov, A.M.; Zakharov, Y.A.; 
Sukhov, G.V. (National Aeronautics and Space Administration, 
Washington, DC (USA)). Mar 1978. Translation of Yadernofiziches- 
kiye Netody Analiza Veshchestva, 1971, pp 181-184. (NASA-TM— 
75265). 8p. NTIS PC A02/MF AOl1. 

Methods are developed for the determination of O impurity in 
Be and Si carbide and concurrent determination of C and O impuri- 
ties in Si and W by irradiation with accelerated He-3 ions and 
subsequent activity measurements of C-11 and F-18 formed from C 
and O with the aid of a gamma-gamma coincidence spectrometer. 
Techniques for determining O in Ge and Ga arsenide with radioche- 
mical separation of F-18 are also described. 


19860 (N—78-21904) Determination of boron and lithium by 
recording the products from (n, alpha) reactions. Lobanov, Y.M.; 
Zverev, B.P.; Simakhin, Y.F.; Usmanova, M.M. Translated from 
Dokl. Akad. Nauk SSSR; 17: No. 11, 1004-1006(1978). 8p. (NASA- 
TM—75260). NTIS PC A02/MF AO1. 

Irradiation with thermal neutrons in the VVR-S reactor pro- 
vides a nondestructive method for determining the presence of 
boron and lithium in solids. The charged particles produced in the 
reactions Li-6(n,a)H-3 and B-10(n,a)Li-7 were detected using CsI 
single crystal. For alpha-particle spectrometry in the boron determi- 
nation, an ionization chamber (W and Sn electrodes, 99% Ar + 1% 
H2) was developed allowing both absolute and relative measure- 
ments. In determining boron in lithium-containing samples, both 
scintillation and ionization chambers are used. In determining lithium 
in minerals, the error was 1.5%, and the sensitivity 0.00005 wt.%. In 
the determination of boron in SiC with a concentration of boron 
approximately (3 plus or minus 2) the error given by the alpha-range 
uncertainty was 15%. 


19861 Coal analytical assembly using capture gamma rays from 
accelerator neutrons. Duffey, D. (Univ. of Maryland, College Park); 
Cox, S.A.; Herzenberg, C.L.; O'Fallon, N.M.; Wiggins, P.F. Trans. 
Am. Nucl. Soc.; 30: 142-143(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


19862 Computer-operated sample control and _ identification 
system. Voegele, A.L.; Jess, R.; Russell, W.; Baker, J. (Univ. of 
California, Livermore). Trans. Am. Nucl. Soc.; 30: 147-148(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


19863 Studies on the instrumental neutron activation analysis by 
cadmium ratio method and pair comparator method. Chao, H.E.; Lu, 
W.D.; Wu, S.C. (Inst. of Nuclear Energy Research, Lungtan, 
Taiwan). Nucl. Sci. J. (Taiwan); 14: No. 4, 21-33(Dec 1977). (In 
Japanese). 

The cadmium ratio method and pair comparator method 
provide a solution for the effects on the effective activation factors 
resulting from the variation of neutron spectrum at different irradia- 
tion positions as usually encountered in the single comparator 
method. The relations between the activation factors and neutron 
spectrum in terms of cadmium ratio of the comparator Au or of the 
activation factor of Co-Au pair for the elements, Sc, Cr, Mn, Co, La, 
Ce, Sm, and Th have been determined. The activation factors of the 
elements at any irradiation position can then be obtained from the 
cadmium ratio of the comparator and/or the activation factor of the 
comparator pair. The relations determined should be able to apply to 
different reactors and/or different positions of a reactor. It is shown 
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that, for the isotopes **Sc, *'Cr, “Mn, ®Co, La, *'Ce, Sm 
and 7°°Pa, the thermal neutron activation factors determined by 
these two methods were generally in agreement with theoretical 
values. Their Io/sigma/sub th/ values appeared to agree with litera- 
ture values also. The methods were applied to determine the con- 
tents of elements Sc, Cr, Mn, La, Ce, Sm, and Th in U.S.G.S. 
Standard Rock G-2, and the results were also in agreement with 
literature values. The cadmium ratio method and pair comparator 
method improved the single comparator method, and they are more 
suitable to analysis for multi-elements of a large number of samples. 


19864 (N—78-21231) Activation analysis of admixtures in cer- 
tain semiconductive materials. Artyukhin, P.I.; Gilbert, E.P.; Pronin, 
V.A. Translated from 7r. Kom. Anal. Khim., Akad. Nauk SSSR; 16: 
169-175(1968). 1lp. (NASA-TM—75258). NTIS PC A02/MF AOl1. 

The use of extractions and chromatographic operations to 
separate macrobases, and to divide elements into groups convenient 
for gamma-spectrometric analysis is discussed. Methods are de- 
scribed for the activation detection of some impurities in silicon, 
arsenic, thallium, and trichloromethylsilane, on the basis of the 
extraction properties of __ bis(2-chlorethyl ether) and 
dimethylbenzylalkylammonium chloride. A schematic diagram of 
the extraction separation of elements-admixture is presented showing 
the aqueous and organic phases. The content percentage of the 
various elements are given in tables. 


CHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 19858, 19878, 20288 


19865 (AD-A—056257) An ultraviolet photometric detector for 
use in gas chromatography. Interim technical report 1 February 
1976—31 March 1977. Hodgson, F.N.; Tucker, H.C.; Butler, R.D. 
(Monsanto Research Corp., Dayton, OH (USA)). Nov 1977. Con- 
tract F33615-76-C-2014. 34p. NTIS PC A03/MF AOl. 

An ultraviolet photometric detector, which responds only to 
aromatic constituents in the vapor state, has been designed and 
constructed for use in gas chromatography. The unit exhibits appre- 
ciably greater sensitivity than the thermal conductivity detector. It 
was tested by chromatographing a variety of fuels including JP-4, 
JP-8, Jet-A, and regular gasoline. Tests indicate that the unit pro- 
vides a viable means of determining the aromatic composition of 
fuels. (Author) 


19866 (ORNL/TM—6604) Potentiometric technique for the de- 
termination of thorium. MacDougall, C.S. (Oak Ridge National Lab., 
TN (USA)). Jan 1979. Contract W-7405-ENG-26. 26p. AT. 

The first portion of this two-section report is a review of the 
literature of thorium assay techniques. The second portion compares 
three potentiometric techniques for thorium assay and describes a 
separation and analysis scheme for thorium fuels and process solu- 
tions. Thorium is separated from fission and corrosion products by 
an anion exchange process. The eluant is fumed with nitric acid and 
then assayed. An aliquot of the separated thorium is treated with 
excess standard ethylenediaminetetraacetic acid (EDTA). The 
excess EDTA is then back-titrated with standard cupric solution. 
The endpoint is followed by a copper ion-selective electrode system. 
Recovery of thorium is 99.79 +- 0.41%, when the sample is proc- 
essed completely. However, “clean” samples of thorium, such as 
metals or nitrates, can be analyzed with recoveries of 100.10 +- 
0.10%. 54 references, 5 tables. 


19867 Simple method of determining the residual concentration of 
flocculants in process water. Singh, B.K. Glueckauf; 114: No. 12, 513- 
515(Jun 1978). (In German). 

An example is used to illustrate how the residual flocculant 
concentration can be determined down to 0.1 ppm using the mem- 
brane filtration method. 


19868 Gas chromatographic analysis for SO. oxidation. Wain- 
wright, M.S.; Westerman, D.W.B. (New South Wales Univ., Ken- 
sington (Australia). School of Chemical Technology). Chromatogra- 
phia; 10: No. 11, 665-668(Nov 1977). 

An improved method of determining yields of sulphur triox- 
ide in sulphur dioxide oxidations is reported. The method relies on 
the absorption of SOs; from the reaction gases. An all-teflon system 
incorporating a gas density balance is used. Separation of SO. and 
Oz is effected on a Porapak PS column at ambient temperature. 


RADIOMETRIC AND RADIOCHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 18130, 18183, 20223, 20303 


SPECTRAL PROCEDURES 


REFER ALSO TO CITATION(S) 17707, 17710, 17711, 18200, 
20047, 20303, 20333 
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19869 (AD-A—052721) Atomic fluorescence system using a con- 
tinuum source for the rapid determination of wear metals in jet 
lubricating oils. Vaughn, R.L. (Air Force Inst. of Tech., Wright- 
Patterson AFB, OH (USA)). Mar 1978. 65p. (AFIT-CI—78-53). 
NTIS PC A04/MF AOl1. 

Thesis. 

A brief review is —- of atomic absorption and atomic 
fluorescence methods of trace wear-metal analysis of jet engine 
lubricating oil. The theory of atomic fluorescence in flames is 
presented for the case of a continuum excitation source. A system for 
atomic fluorescence measurements is described that employs an 
electrically-heated graphite rod and a N2O/C2He2 flame atomizer 
with a 300-W Eimac xenon arc as the continuum excitation source. 
With this system, small samples (1 microliter) having complex matri- 
ces can be analyzed rapidly, conveniently, and with no pretreatment. 
Analytical calibration curves are given for Cr, Al, and Mo, and these 
metals are determined in synthetic and real jet engine lubricating 
oils. The determinations of these elements are evaluated with respect 
to the accuracy and repeatability criteria of the Interservice Oil 
Analysis Program. 


19870 (CONF-780501—7) High precision metal stable 

ratio measurements using volatile metal chelates. Hachey, D.L.; John- 
ston, J.; Klein, P.D. (Argonne National Lab., IL (USA)). 1978. 
Contract W-31-109-ENG-38. 15p. Dep. NTIS, PC A02/MF AO1. 

From 3. international conference on stable isotopes; Oak 
Brook, IL, USA (23 May 1978) 

A series of volatile metal chelates were prepared for magne- 
sium, calcium, iron, and cadmium. Extraction dicenn studies were 
done for magnesium and calcium in order to define the optimum 
conditions of pH and chelating agent required for recovery of these 
elements from aqueous media. Mass spectra of these chelates were 
obtained to evaluate their suitability for the measurement of metal 
stable isotope ratios. Chemical ionization mass spectrometry is most 
useful for the measurement of transition metal isotope ratios but 
electron ionization mass spectrometry is required for measurement of 
calcium and magnesium isotope ratios, since these elements are 
extensively polymerized in the gas phase. Isotope ratios can be 
measured to an absolute accuracy of +-0.03 to 0.72 percent, depend- 
ing on the element, the ionization technique and the magnitude of 
the isotope ratio. The natural abundance can be determined in a 
single run for as many as eight isotopes or one element with better 
than +-0.48 percent accuracy when corrected for the natural abun- 
dance of '°C, ?H, and '*O present in the chelating agent. 


19871 (GEPP-TIS—414) Determination of phosphorus in gold or 
silver brazing alloys. Antepenko, R.J. (General Electric Co., St. 
Petersburg, FL (USA). Neutron Devices Dept.). 20 Dec 1976. 
Contract EY-76-C-04-0656. 1lp. Dep. NTIS, PC A02/MF AOl. 

A spectrophotometric method has been devised for measuring 
microgram levels of phosphorus in brazing alloys of gold or silver 
alloys is normally measured by solid mass spectrometry, but the high 
nickel concentration produces a double ionized nickel spectral inter- 
ference. The described procedures is based upon the formation of 
molybdovandophosphoric acid when a molybdate solution is added 
to an acidic solution containing orthophosphate and vanadate ions. 
The optimum acidity for forming the yellow colored product is 0.5 
N hydrochloric acid. The working concentration range is from 0.1 
to 1 ppm phosphorus using 100-mm cells and measuring the absor- 
bance at 460 nm. The sample preparation procedure employs aqua 
regia to dissolve the alloy oxidize the phosphorus to orthophosphate. 
Cation-exchange chromatography is used to remove nickel ions and 
anion-exchange and chromatography to remove gold ions as the 
chloride complex. Excellent recoveries are obtained for standard 
phosphorus solutions run through the sample procedure. The proce- 
dure is applicable to a variety of gold or silver braze alloys requiring 
phosphorus analysis. 


19872 (PB—272077, pp 199-211) New techniques in infrared and 
fluorescence spectroscopy: applicability to problems in coal liquefac- 
tion. Wehry, E.L.; Mamantov, G. (Univ. of Tennessee, Knoxville). 
1974. 


From Workshop on analytical needs of the future as applied 
to coal liquification; Ashland, KY, USA (21 Aug 1974). 


Possible release of substantial quantities of chemical carcino- 
gens (principally polycyclic aromatic hydrocarbons and nitrogen 
heterocyclics) into the environment by coal liquefaction installations 
is of special concern. Because of “synergistic effects” in environmen- 
tally-induced carcinogenesis, accurate assessment of the health 
hazard associated with coal conversion technology requires identifi- 
cation and quantification of individual sample components; the prac- 
tice of using a single constituent, such as benz(a)pyrene, as an 
“indicator” of the carcinogenesis hazard associated with a particular 
sample is useful only as a first, and not necessarily very accurate, 
approximation. Since the level of polycyclic organic matter encoun- 
tered at appreciable distances from an operating plant will (hopeful- 
ly) be quite low, the analytical problem poses the twin requirements 
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of very high sensitivity and very high resolution. Infrared spectros- 
copy is well recognized for its high resolution and spectral informa- 
tion content, but, until recently, has been regarded as far too 
insensitive for trace analyses. The situation for fluorescence spectros- 
copy has been just the opposite--the technique is sicenieaty 2 sensi- 
tive but has been regarded as inherently lacking in resolution.New 
developments have emerged which promise to greatly increase the 
sensitivity of infrared spectroscopy without sacrificing resolution. At 
the same time, several new procedures promise to further enhance 
the sensitivity of fluorometry while effecting concomitant increases 
in resolution. In principle, then, both infrared and fluorescence have 
progressed, from the hardware standpoint, to the point where they 
can be considered as viable alternatives to GC/MS for the character- 
ization of complex environmental samples. 


19873 (PB—272077, pp 213-233) Combined high-speed liquid 
y and atomic absorption spectrophotometry for the 
of metal-containing organics. Manahan, S. (Univ. of Missou- 
ri, Columbia). 1974. 
From Workshop on analytical needs of the future as applied 
to coal liquification; Ashland, KY, USA (21 Aug 1974). 


High-speed liquid chromatography is an excellent tool for the 
separation of a wide variety of organic compounds in various media. 
It has the big advantage over gas chromatography in that a volatile 
derivative need not be synthesized. The greatest disadvantage of 
high-speed liquid chromatography is the lack of sensitive and specif- 
ic detectors as compared to gas chromatography. Atomic absorption 
is one such detector which has been successfully used with high- 
speed chromatography. In this case chelating agents were detected 
by elution of copper from a copper-containing cation exchange 
column followed by measurement of the copper peak by atomic 
absorption analysis. The detection limit for this method was found to 
be 5 x 10°? millimoles of EDTA or NTA. The combination of these 
two analytical tools can be used for the analysis of specific organo- 
metallics in liquefied coal and tar residues from coal gasification. 
Liquefaction of coal containing transition metals probably produces 
some organometallic compounds. The reductive conditions and high 
carbon monoxide pressures obtained in coal gasifiers likely result in 
the formation of toxic metal carbonyls. Careful analyses should be 
performed for these organometallics in liquefied coal gasification 
residues. 


19874 Raman scattering of actinide (VI) ions in carbonate media. 
Basile, L.J.; Ferraro, J.R.; Mitchell, M.L.; Sullivan, J.C. (Chemistry 
Division, Argonne National Laboratory, Argonne, Illinois 60439). 
Appl. Spectrosc.; 32: No. 6, 535-537(Nov 1978). 

Raman scattering of actinide (VI) ions from carbonate media 
were obtained. Results indicate bidentate complexation of carbonate 
and linear geometry for the AnO2”* ions. The trend of the frequency 

ition of the v; vibration in AnO2** ions is U > Np > Pu > Am 
in both acid and basic solutions, with higher frequencies occuring in 
acid media. 


19875 Scanning laser mass spectrometer milliprobe. Conzemius, 
R.J.; Svec, H.J. (Ames Lab., IA). Anal. Chem.; 50: No. 13, 1854- 
1860(Nov 1978). 
Focused laser beam excitation of solids to produce ions in the 
ion source of a mass A agro td is shown to have powerful 
is 


milliprobe capabilities. is achieved through proper choices of 
laser power, laser beam control, ion source parameters, and type of 
mass spectrometer. Experiments show that elemental sensitivities are 
relatively uniform, ion intensities can be quantified through the use 
of standards, and close correlations can be made of ion signals to 
position of laser excitation on the specimen. 6 tables, 10 figs. 


19876 Energy analyzed secondary ion mass spectroscopy and 
simultaneous Auger and XPS measurements of ion bombarded sur- 
faces. Krauss, A.R.; Gruen, D.M. (Argonne National Lab., Ill. 
(USA)). Nucl. Instrum. Methods; 149: No. 1, 547-552(1978). 

From 3. international conference on ion beam analysis; Wash- 
ington, D.C., USA (27 Jun - 1 Jul 1977). 

Secondary ion yields and the energy distribution of sputtered 
ions have been measured using secondary ion mass spectrometry 
(SIMS) with simultaneous Auger and in situ XPS measurements to 
characterize the chemical composition and state of oxidation of the 
surface being sputtered. The SIMS instrument consists of a quadru- 
pole mass filter and a retarding-dispersive energy analyzer and is 
capable of high resolution energy analysis to several keV. Experi- 
mental results are reported for secondary ion yields and molecular/ 
atomic ion ratios as a function of surface oxygen concentration. 
These results are compared with published values for Ti, Al and K. 
On clean and oxidized metal surfaces, the mean energy and shape of 
the energy distribution vary substantially as a function of primary 
ion energy and angle of emission. The observed behavior indicates 
an inability, in some cases substantial, of the random collision cas- 
cade model of sputtering to account for either the secondary ion 
yield or the details of the secondary ion energy distribution. This 
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failure becomes most pronounced when there is structure in the high 
energy tail of the energy distribution, such as would be caused by 
channeling and surface recoils. Consequently, the kinetic energy 
limitations of the conventional energy filter-mass quadrupole SIMS 
arrangement results in a small, and in some instances, very unrepre- 
sentative sampling of the secondary ion yield. The extent of the 
resulting discrepancy is investigated for various primary energies 
and angles of emission. 


19877 Differential photometric determination of silicon dioxide 
in solid fuel ash and cinders. Novitskii, N.V.; Ivanova, N.I. Khim. 
Tverd. Topl.; No. 5, 85-89(1977). (In Russian). 

A method is worked out for the differential photometric 
determination of silicon dioxide, based on measuring the light ab- 
sorption of the reduced silicon-molybdenum complex. 3 tables, 11 
references. 


SEPARATION PROCEDURES 


REFER ALSO TO CITATION(S) 17974, 19823, 19824, 19825, 
19826, 19873, 20381, 20383 


19878 (AD—495805) Electrometric titrations of zirconium and 
hafnium solutions. Larsen, E.M.; Gammill, A.M. (Wisconsin Univ., 
Madison (USA). Dept. of Chemistry). 31 Jan 1950. 16p. NTIS PC 
A02/MF AOl. 

The pH of precipitation of hafnium hydroxide is always 
higher than for zirconium hydroxide for the perchlorate, nitrate and 
chloride solutions at equivalent concentrations. The difference in the 
pH of precipitation for zirconium and hafnium from perchlorate 
solutions is very small, but the difference is quite marked in the 
nitrate and chloride solutions. The zirconium precipitates at progres- 
sively lower ratios of hydroxyl ion added to the metal ion concentra- 
tion as the metal ion concentration is reduced, whereas the hafnium 
precipitates at nearly constant ratios. Increased anion concentration 
increases the pH of precipitation in all cases. For the sulfate solu- 
tions, the hafnium precipitates at lower pH’s than the zirconium. The 
precipitates were probably basic sulfates. For the perchlorate solu- 
tions, over three-fourths of the precipitation range, the logarithm of 
the hydroxyl] ion concentration is a linear function of the metal ion 
concentration. Solubility products for zirconium and hafnium hy- 
droxides are calculated. 


19879 (AD-A—055980) Engineering feasibility study for elimi- 
nation of nitroglycerin from solvent vapors. Final report. Mathes, 
C.D.; Carrazza, J.A.; Tatyrek, A. (Army Armament Research and 
Development Command, Dover, NJ (USA). Large Caliber Weapon 
Systems Lab.). Mar 1978. 34p. (ARLCD-CR—77010). NTIS PC 
A03/MF AOl. 

This report, based on laboratory tests, covers the evaluation 
of two distinct methods of separating the solvents acetone and ethyl 
alcohol from nitroglycerin (NG) in an air stream from a multi-base 
propellant-drying facility. The first method employed a semi-perme- 
able membrane which has been used effectively to remove moisture 
from a gas stream. The membrane, however, did not effectively 
remove the NG vapor from the solvent vapors. The second method 
evaluated was an adsorption system using a styrene-divinylbenzene 
copolymer resin for separation of the NG from the solvent vapors. 
The resin effectively adsorbed the NG and allowed the solvent 
vapors to pass free of any NG contamination. The polymeric adsor- 
bents are macroreticular ion-exchange beads without their ionic 
functionality, but are characterized by a spectrum of surface polari- 
ties and variety of surface areas, porosities, and pore-size distribu- 
tions. These adsorbents have a relatively high thermal stability and 
NG adsorption capacity. (Author) 


19880 (PNL—2672) Isolation of plutonium physical—chemical 
states from natural waters. Weimer, W.C. (Battelle Pacific Northwest 
Labs., Richland, WA (USA)). Aug 1978. Contract EY-77-C-06- 
1030;EY-76-C-06-1830. 29p. Dep. NTIS, PC A03/MF AOl1. 

The purpose of this research program was to evaluate the 
feasibility, on a bench scale, of methods for preconcentrating selec- 
tively individual plutonium forms from very dilute natural water 
samples, and to apply these results to use with the Battelle large 
volume water sampler. From the results of the current investiga- 
tions, several alternative water sampling strategies have been recom- 
mended. The preferred water sampling technique has been field 
tested at several groundwater wells in the 200 East and 200 West 
areas of the U.S. Department of Energy Hanford Reservation. These 
laboratory investigations, in combination with field testing of the 
proposed water sampling techniques, have yielded the following 
conclusions: (1) The use of polypropylene microporous filters (0.04 
pore size) in conjunction with glass fiber filters (3.04 pore size) 
enables the characterization of two size fractions of particulate 
plutonium forms in groundwater samples. Those species which pass 
the Yor polypropylene filters are considered to be in solu- 
tion. (2) The sorption and ion exchange media evaluated do not 
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show the selectivity necessary to allow preconcentration of individu- 
al plutonium forms from natural water samples by any of these 
media beds under the conditions evaluated. (3) AlOs; is the most 
effective sorption media that was examined for removing any pluto- 
nium species from natural water samples at neutral pH values. On 
the basis of these investigations, a standard field testing methodology 
has been proposed for sampling ground waters near nuclear waste 
management areas. Additional laboratory evaluations of plutonium 
species interactions with sorption and ion exchange media have also 
been recommended. 


19881 Separation of alkylphenols by normal-phase and reversed- 
phase high-performance liquid chromatography. Schabron, J.F.; Hur- 
tubise, R.J.; Silver, H.F. (Univ. of Wyoming, Laramie). Anal. Chem.; 
50: No. 13, 1911-1917(Nov 1978). 

Empirical correlation factors were developed which relate 
log k’ values for alkylphenols, the naphthols, and two phenylphenols 
to structural features. Both normal-phase and reversed-phase chro- 
matographic systems were studied. The stationary phases employed 
in the normal-phase work were p-Bondapak CN, y-Bondapak NHe, 
and p-Porasil. The structural features which affect retention in the 
normal-phase chromatographic systems are the number of ortho 
substituents, the number of aliphatic carbons, and the number of 
aromatic rings. The stationary phases employed in the reversed- 
phase work were p-Bondapak Cis and .-Bondapak CN. The struc- 
tural features which affect retention in the reversed-phase chromato- 
graphic systems are the number of aliphatic carbons and the number 
of aromatic double bonds. On p-Bondapak Cis, the presence or 
absence of a nonaromatic ring is of added importance. 


19882 Effect of a light inert gas admixture on the separation of 
xenon isotopes in an rf discharge. Gorbunova, E.F.; Ezubchenko, 
A.N.; Karchevskii, A.I.; Muromkin, Y.A. Sov. Tech. Phys. Lett. 
(Engl. Transl.); 4: No. 6, 288-289(Jun 1978). 

The separation of xenon isotopes in xenon-helium xenon-neon 
and xenon-krypton mixtures in a stationary rf discharge with a 
traveling magnetic field is studied. A 60 cell delay line, 84 cm. Long, 
is used.(AIP) 


19883 Apparatus for electrophoresis separation. Anderson, N.L. 
(to Dept. of Energy). US Patent 4,088,561. 9 May 1978. Filed date 
27 Jun 1977. 10p. 

PAT-APPL-810,443. 


An apparatus is disclosed for simultaneously performing elec- 
trophoresis separations on a plurality of slab gels containing samples 
of protein, protein subunits or nucleic acids. A reservoir of buffer 
solution is divided into three compartments by two parallel parti- 
tions having vertical slots spaced along their length. A sheet of 
flexible, electrically insulative material is attached to each partition 
and is provided with vertical slits aligned with the slots. Slab-gel 
holders are received within the slots with the flexible material folded 
outwardly as flaps from the slits to overlay portions of the holder 
surfaces and thereby act as electrical and liquid seals. An elongated 
spaghetti-like gel containing a sample of specimen that was previous- 
ly separated by isoelectric focusing techniques is vertically posi- 
tioned along a marginal edge portion of the slab gel. On application 
of an electrical potential between the two outer chambers of buffer 
solution, a second dimensional electrophoresis separation in accord- 
ance with molecular weight occurs as the specimen molecules mi- 
grate across the slab gel. 


19884 Modern liquid/liquid extractors - survey and selection 
criteria. Brandt, H.W.; Reissinger, K.H.; Schroeter, J. (Bayer A.G., 
Leverkusen (Germany, F.R.)). Chem.-Ing.-Tech.; 50: No. 5, 345- 
354(May 1978). (In German). 

From 2. symposium of the QVF-Glastechnik G.m.b.H.; Wies- 
baden, Germany, F.R. (28 Oct 1972). 

Various types of industrial extractors are presented with 
emphasis being laid on a description of the apparatus and the 
problems met with in their practical application; theoretical consid- 
erations are largely avoided. An attempt is made to categorize and 
assess individual extractors. For this purpose the efficiencies and 
loadings are given, which enable a rough comparison to be made 
since such data are very strongly dependent in the properties of the 
substances to be processed. A scheme taking into consideration the 
most important parameters and based on abailable experimental 
results and operational experience simplifies the task of preselection 
of a suitable extractor for a new seperation problem. Final choice 
and design of extractor to be used under particular conditions are 
possible only by experiment. 
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19885 (AD-A—055400) Tetrametallic nickel-boron clusters, (eta 
to the 5th power-C;H;)4Ni,B,H, and (eta to the Sth power- 
C;H;)4Ni,BsHs, by transition metal aggregation on a small borane 
framework. Technical report. Bowser, J.R.; Grimes, R.N. (Virginia 
Univ., Charlottesville (USA). Dept. of Chemistry). May 1978. Con- 
tract N00014-75-C-0305. 13p. NTIS PC A02/MF AOl1. 

The reaction of Na+Bs;Hs- with nickelocene and sodium 
amalgam in tetrahydrofuran at ambient temperature yielded the title 
compounds, which were isolated as crystalline solids and character- 
ized from their B11 and H FT NMR and mass spectra and an X-ray 
structure determination of the Ni, B, cluster. 


19886 (AD-A—055740) New sigma-ethyl compounds of dimolyb- 
denum and evidence for dinuclear reductive elimination with a con- 
comitant metal-metal triple to quadruple bond transformation. Techni- 
cal report. Chisholm, M.H.; Haitko, D.A.; Murillo, C.A. (Princeton 
Univ., NJ (USA). Dept. of Chemistry). 6 Jun 1978. Contract 
N00014-76-C-0826. 9p. NTIS PC A02/MF AO1. 

No abstract available. 


19887 (AD-A—056017) Energy and pressure calculations for 
metallic NH‘. Technical report. Gray, D.M. (Army Armament Re- 
search and Development Command, Watervliet, NY (USA). Benet 
Weapons Lab.). Dec 1977. 70p. (ARLCB-TR—77048). NTIS PC 
A04/MF AO1. 

It has long been known that the ammonium ion NH4(+) 
behaves in many ways like an alkali metal ion. This report dicusses a 
possible transition (under pressure) from a mixture of ammonia and 
hydrogen (NH3-1/2H2) to metallic NH4 in the ‘funny sodium’ form. 
This form may be defined as a lattice composed of metallic NH4(+-) 
ions and s-like electrons (one per ion). The ion has the sodium Z 
number but only seven protons (those from N) are in the nucleus; the 
other four protons (those from the four H atoms) from a tetrahedral 
arrangement around the N nucleus. This tetrahedral arrangement is 
then approximated by a spherical shell at a radius determined by a 
variational calculation for the total energy of the tetrahedral ion. 
(The resulting radius lies well out in the ion electron cloud.) Since a 
Wigner-Seitz polyhedra approach is used, no specific lattice struc- 
ture is considered. We comment on the earlier calculation of Bernal 
and Massey (BM) and the more recent calculation of Stevenson. 
Emphasis is on the BM metallic calculation which we have essential- 
ly repeated. 


19888 (AD-A—056393) Ionic transport and collision processes 
in laser gases. Final report 1 June 1974—14 June 1978. McDaniel, 
E.W. (Georgia Inst. of Tech., Atlanta (USA). School of Physics). 1 
Jul 1978. 6p. NTIS PC A02/MF AOI. 

The first phase of the research involved a study of positive 
and negative ions in carbon dioxide gas. The identities of the ions 
produced in CO2 by electron bombardment were ascertained, and 
the conversion of these ions to other types by ion-molecule reactions 
was studied. The mobilities of various species were measured. In the 
second phase, the mobilities and longitudinal diffusion coefficents of 
positive alkali and negative halogen ions in the noble gases were 
measured. Interaction potentials were determined from the mobility 
data. (Author) 


19889 (CONF-780941—5) Metal halide-group III halide gas 
complexes with emphasis on aluminum chloride. Oeye, H.A.; Gruen, 
D.M. (Argonne National Lab., IL (USA)). 1978. Contract W-31-109- 
ENG-38. 36p. Dep. NTIS, PC A03/MF AO1. 

From 10. materials research symposium; Gaithersburg, MD, 
USA (18 Sep 1978). 

The thermodynamics of the presently known gas complexa- 
tion reactions between metal halides and group III halides are 
treated in a self-consistent manner. By focusing on aluminum chlo- 
ride as a complexing agent, certain systematic trends are revealed. 
The partial pressures of the gaseous complexes display shallow 
minima near 800°K whenever the complex molecules involve more 
than one molecule of AICls. Increasing the aluminum chloride 
pressure from | atm. to 10° atm. decreases somewhat the differences 
in the partial pressures among the various gaseous complexes which 
span two to three orders of magnitude. The methods developed for 
characterizing the complexes, and their structures as well as some 
applications of gas complexation are discussed. 


19890 (CONF-780950—1) Diffraction studies of ion—water in- 
teractions. Narten, A.H.; Triolo, R. (Oak Ridge National Lab., TN 
(USA)). 1978. Contract W-7405-ENG-26. 25p. Dep. NTIS, PC A02/ 
MF AOI. 

From 4. symposium on solute-solute-solvent interactions; 
Vienna, Austria (11 Sep 1978). 

Ionic solutions were among the first liquids to which x-ray 
diffraction was applied, and a large number of studies have been 
reported over the years. However, the interpretation of a single 
diffraction pattern is always difficult, often ambiguous, and never 
unique. This ambiguity of interpretation is greatly reduced if a 
solution is studied with several types of radiation (x-ray, neutron, 
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electron), and a few such studies have been reported. The only 
currently feasible way of uniquely determining the correlations 
between water molecules and monatomic ions in solution is to vary 
the scattering factor of the ion; a simple difference measurement then 
yields the ion-water correlations. This has been done using the 
isotopic substitution method in neutron diffraction. It can also be 
done using synchrotron x-radiation and anomalous dispersion tech- 
niques. Diffraction studies of ion-water interactions have yielded 
detailed and unambiguous information for only a few concentrated 
solutions. 5 figures. 


19891 (IS-T—823) Kinetics of the chlorination of magnesium 
oxide. Hesson, R.N. (Ames Lab., IA (USA)). Jan 1979. Contract W- 
7405-ENG-82. 80p. Dep. NTIS, PC A05/MF AO1. 

Thesis. 

The chlorination reaction of MgO (MgO + Ch — MgCl + 
1/2 Oz) was investigated by an apparatus designed to measure the 
product gas O2 concentration. Reaction of a packed bed of 1.0-p- 
diam particles changed from an initially reaction controlled regime 
to a diffusion controlled regime as the MgCl. product layer thick- 
ened. The “grain model” proposed by Szekely, Evans and Sohn 
approximated the data quite well, except at long reaction times, 
when the effects of sintering of the product layer and pore closure 
became pronounced. By using the “grain model,” an Arrhenius-type 
rate expression was determined for the temperature range of 510°- 
643°C: k(cm/sec) = 31.8 exp(-28.Okcal/RT). The effective diffusion 
coefficient for Cl, in the MgCl. product layer was also determined. 
The preparation method and thermal history of the MgO greatly 
varied both its surface area and reactivity. The MgO prepared by 
hydrolyzing MgClo at 550°C was 14 times more reactive and had 23 
times less surface area than MgO prepared by dehydrating Mg(OH) 
at 550°C. Sintering the MgO before reaction reduced its reactivity, 
while not changing its surface area greatly; indicating that surface 
diffusion and recrystallization of the MgO might have occurred. 


19892 (IS-T—832) Structural study of high temperature metal- 
rich titanium sulfide phases. Owens, J.P. (Ames Lab., [A (USA)). Jan 
1979. Contract W-7405-ENG-82. 206p. Dep. NTIS, PC A10/MF 
AOl. 

Thesis. 

TieS and TisS; have been prepared by high temperature 
annealing techniques. The crystal structures of these two phases 
have been determined from single crystal x-ray diffraction data. Both 
structures were refined using a full-matrix least-squares treatment of 

itional parameters and isotropic temperature factor coefficients. 
ieS crystallizes with orthorhombic symmetry, space group Pnnm, 
having unit cell dimensions a = 11.367A, b= 14.060A, and c = 
3.326A. TieS is isostructural with TaeP. TisSs3 crystallizes with 
monoclinic symmetry, space group C2/m, a = 32.69A, b = 3.327A, 
c = 19.35A, B = 139.9°(b - unique). TieS and TisS3 have structural 
features similar to the features of a large number of metal-rich 
transition-metal chalcogenides and pnictides. These various structure 
types have been characterized in terms of nonmetal trigonal prismat- 
ic coordination polyhedra, eight different metal partial coordination 
polyhedra, a short (approximately equal to 3.4A) crystallographic 
axis, two unique layers of atoms containing both metal and nonmetal 
atom positions, and mirror planes coincident with the two layers of 
atom positions. The existence of a variety of structures with these 
structural features has led to their consideration as a unique structur- 
al class. The structural similarities and differences between the 
structure types of this class have been discussed in detail. Compari- 
son of different structure types emphasized the importance of the 
metal bonding contribution in understanding the structural features 
and suggested limitations on qualitative bonding models used to 
— the structural-chemical principles underlying structure 
Stability. 


19893 (LBL—8088) Oxidizing behavior of some platinum metal 
fluorides. Graham, L. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Oct 1978. Contract W-7405-ENG-48. 96p. Dep. 
NTIS, PC A05/MF AO. 

Thesis. 

The previously known compounds Xe2F3* PtFs~, XeF* PtFs~ 
and XeF2.2PtF,(XePt2Fio)were prepared by the interaction of XeF2 
with PtF, The new compounds XeF2.PdF; and 
XeF2.2PdF,(XePd2Fi0)were produced by interaction of XeF2 with 
either PdF, or Pd2Fs. A weight loss-versus-time curve indicated the 
presence of 4:1, 3:1 and 2:1 XeF2./PdF, complexes. The thermal 
decomposition of XeFPtFs or XePd2Fio yields highly pure XeFs. 
Thus the interaction of XeF2 with platinum fluorides (PtF, or PtF;) 
or palladium fluorides (Pd2Fs or PdF,) provides for the conversion 
of XeF2 to XeF;. The compound XePd2Fio is a close structural 
relative of XePt2Fio, and spectroscopic evidence suggests that both 
are salts of XeF* and a polymeric (M2F9)/sub x//sup x-/ ion. A 
Xe:PtF, material of approximately 1:1 stoichiometry has been pre- 
pared and compared with XePdFe(XeF2.PdF,;). The interaction of 
chlorine with the third-series transition metal hexafluorides has been 
investigated. Gravimetric and tensimetric evidence indicate that the 
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initial product of the Cl, plus IrF¢ reaction is a solid of composition 
ChIrFs. Vibrational spectroscopic and other evidence indicates that 
this solid yields a sequence of products, of which Cls* IrFe™, 
Cls* IreFi:~ and IrsF2o have been identified, the last being the 
ultimate solid product of the room temperature decomposition of the 
adduct. A new chlorine fluoride generated in the room temperature 
decomposition of ClhIrFs has been tentatively formulated as ClsF 
from infrared evidence. 


19894 (ORO—4447-081) Solution microcalorimeter for measur- 
ing heats of solution of radioactive elements and compounds. Ras- 
chella, D.L. (Tennessee Univ., Knoxville (USA)). Dec 1978. Con- 
tract EY-S-05-4447. 95p. Dep. NTIS, PC AO5/MF AO1. 

Thesis. 

The microcalorimeter vessel is constructed of tantalum metal, 
with a nominal volume of 5 cm*. Its energy equivalent is 24 J K~? 
when containing 5 cm* H2O. The thermal leakage modulus is 0.010 
min™*. A thermistor is employed as the temperature sensor. The 
operating sensitivity is about 1 x 10~° K (300 yJ). The performance 
of the calorimetry system was tested using 
tris(hydroxymethyl)aminomethane (TRIS) and magnesium metal. 
The results of the TRIS experiments, at a concentration of 1 g dm=* 
in 0.1 N HCl at 298 K, yielded a heat of solution of -29.606 +- 0.063 
kJ mol~*. The ——— experiments, in 1 N HCl at 298 K, gave a 
heat of solution of -465.965 +- 1.136 kJ mol~?. The heat of solution 
of curium-248 metal in 1 N HCl at 298 K was measured. The 
experiments, which should not be considered definitive, yielded a 
heat of solution of -606.4 +- 1.8 kJ mol~'. A single measurement in 6 
N HC! gave a heat of solution of -602.3 kJ mol~*. From these results 
the heat of formation of Cm* /sub (aq)/ is calculated to be -607.2 
+-2.5 kJ mol™*. 


19895 (UCRL—52585) X-ray diffraction cell for Debye—Scher- 
rer camera operating at hydrogen pressures up to 255 MPa. Lakner, 
J.F. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 16 Oct 1978. Contract W-7405-ENG-48. 10p. Dep. NTIS, PC 
A02/MF AOl1. 

A beryllium cell capable of containing 255 MPa of hydrogen 
pressure and suitable for polycrystalline studies was designed and 
fabricated to be mounted in a standard Debye-Scherrer x-ray diffrac- 
tion camera. We have used this sample cell to determine the lattice 
constants of various intermetallic hydrides in situ. The cell also can 
be used for diffraction studies of powders under hydraulic pressure. 


19896 (Y—2130) Nonoxide ceramic interactions with uranium or 
carbon. Holcombe, C.E. (Oak Ridge Y-12 Plant, TN (USA)). 16 Oct 
1978. Contract W-7405-ENG-26. 18p. Dep. NTIS, PC A02/MF 
AOl. 


The interaction of possible nonoxide containment materials 
(including boron nitride, titanium nitride, hafnium carbide, and two 
cerium sulfides) with uranium or carbon has been examined by 
thermal analysis techniques. Additionally, nonoxide-ceramic interac- 
tion with beryllia, tungsten, or yttria was investigated. Hafnium 
carbide is the least reactive nonoxide ceramic tested. 


19897 Adsorption of sulfur dioxide on heat treated y-aluminas at 
room temperature. Fiedorow, R.; Dalla Lana, I.G.; Wanke, S.E. 
(Univ. of Alberta, Edmonton). J. Phys. Chem.; 82: No. 23, 2474- 
2477(16 Nov 1978). 

The adsorption of SO. at room temperature on y-AkOs 
calcined at 400, 500, 700, and 900°C has been investigated using 
dynamic pulse adsorption and in situ infrared spectroscopy tech- 
niques. Interactions of SO2 occurred with hydroxyl sites for all 
samples and the strength of these interactions increased with de- 
creasing acidity of the hydroxyl sites. Strong adsorption occurred on 
the samples calcined at 700 and 900°C and it is believed that this 
strong adsorption occurs on Lewis-acid sites. 


19898 Comments on kinetics of endothermic decomposition reac- 
tions. 2. Effect of the solid and gaseous products. Bertrand, G. 
(Universite de Dijon, Dijon Cedex, France). J. Phys. Chem.; 82: No. 
23, 2536-2537(16 Nov 1978). 

Four points of discussion are raised concerning the kinetics of 
endothermic decomposition reactions. These points, fundamental 
steps of the reaction, structural transformation process, theoretical 
relationship of rate vs. gas pressure, and experimental data, are 
discussed to show the complexity and large variety of these kinetics 
and that a theory of restricted framework cannot totally explain the 
phenomena. (BLM) 


19899 Response to comments on kinetics of endothermic decom- 
position reactions. 2. Effects of solid and gaseous products. Searcy, 
A.W.; Beruto, D. (Univ. of California, Berkeley). J. Phys. Chem.; 82: 
No. 23, 2537-2538(16 Nov 1978). 

A method of treatment of data for determination of kinetics of 
congruent vaporization is defended. It is pointed out that the theory 
of kinetics of endothermic decomposition reactions is not directed 
toward prediction of rates under very complex reaction conditions 
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but toward developing a better understanding of the chemical mech- 
anism of decomposition reactions. Studies are carried out under 
conditions at which neither heat transfer nor gas phase diffusion 
limits reaction rates. (BLM) 


19900 Chloro-meso-tetraphenylporphyrinatocobalt(III) as cata- 
lyst for quadricyclane isomerization . J. Catal.; 55: No. 1, 105-107(27 
Oct 1978). 

Evidence is presented to indicate that the unusual variation in 
rate laws and rate constants as were reported by Wilson and Rinker 
(Wilson, H. D., and Rinker, R. G., J. Catal, 42, 268, 1976) in their 
study of the kinetics of isomerization of quadricycles to nonborna- 
diene by meso-tetraphenylporphyrinatocobalt(II]) was actually 
caused by the presence of the title complex which was inadvertently 
formed during the purification of the catalyst. Elemental analyses of 
Co™TPP and electronic spectra of Co'*(TPP)CI in methanol are 
included. 2 tables. 


19901 Unusual coordination of the a-dioxime ligand in 
bis( h i dioximato)nickel(II). Ma, M.S. (Iowa State Univ. 
Ames);  Angelici, R.J.; Powell, D.; Jacobson, R.A. J. Am. Chem. 
Soc.; 100: No. 22, 7068- 7069(25 Oct 1978). 

The complex was prepared by refluxing a methanol solution 
of Ni(NOs)s . 6H2O and dimethyl glyoximatic acid for 10m; reflux- 
ing for an additional 2h after the addition of sodium methoxide in 
methanol, filtering while warm, followed by evaporation of the 
solution under vacuum. X-ray diffraction study of a single crystal 
placed it in the orthorhombic space group P2,2,2, with a = 
13.175(1), b = 13,652(2), c = 12.031(3)A; z = 4, and P/sub calcd./ 
= 1.378 g/cc. The nickel atom was found to be in an almost square- 
planar configuration. The HCQD™ ligand coordinates to the N via N 
and O donor atoms rather than the common N-N coordination 
characteristic of other a-dioxime ligands. Bond lengths and bond 
angles are also included. 





19902 Synthesis and thermal decomposition of homoleptic tert- 
butyl lanthanide complexes. Wayda, A.L.; Evans, W.J. (Univ. of 
Chicago, IL). J. Am. Chem. Soc.; 100: No. 22, 7119-7121(25 Oct 
1978). 


The synthesis of a new class of stable, d-bonded organolanth- 
anide complexes involving the tertiary-butyl ligand: LiLn(t- 
C,4Ho)«(tetrahydrofuran)/sub x/ (Ln = samarium, erbium, x = 4; Ln 
= ytterbium, x = 3) is reported. Solubility in ethyl ether and THF 
are mentioned. Stability to air and moisture are discussed. Infrared 
spectra, variable-temperature magnetic susceptibility, and thermal 
stability of the complexes were used to study the ease of B-hydride 
elimination in this class of compound. Thermal decomposition of the 
samarium derivative was monitored via NMR and showed a de- 
crease in the delta-0.79 singlet and appearance of absorptions for 2- 
methylpropane during a 12h period in THF at 40°C. Decomposition 
was complete after 16 h. Only other major organic compound 
observed was 0.5 mol of ethylene. 


19903 Method of catalytically recombining radiolytic hydrogen 
and radiolytic oxygen. Rogers, W.M. (to Engelhard Minerals and 
Chemicals Corp.). US Patent 4,119,706. 10 Oct 1978. Filed date 12 
Oct 1976. 10p. 

A catalytic reactor useful for carrying out a catalytic reaction 
bomprises a horizontally disposed reaction zone. Foraminous retain- 
ing means are disposed within said reactor or reaction zone trans- 
versely thereof and occupying the complete cross-section of said 
reaction zone available for the flow of gaseous or vaporized reac- 
tants therethrough. The foraminous retaining means define a trans- 
verse volume along a portion of the length of the reactor and are 
adapted to be filled with particle-form catalytic material. A chamber 
is disposed at the upper portion of and in open communication with 
said transverse volume. The chamber is adapted to be filled with 
particle-form catalytic material so as to maintain the transverse 
volume filled with particle-form catalytic material. the catalytic 
reactor is generally useful for carrying out catalytic reactions involv- 
ing gaseous or vaporized reactants and a mass of particle-form 
catalytic material. 


19904 Heat of reaction determinations in the system Ca—LiCl— 
KCi—CaCrO,—SiO, using differential scanning calorimetry. Clark, 
R.P. (Sandia Lab., Albuquerque, NM). Thermochim. Acta; 26: No. 1- 
3, 49-56(Oct 1978). 

From 7. North American Thermal Analysis Society confer- 
ence; St. Louis, MO, USA (25 Sep 1977). 

As a result of the observation of heat generation in electro- 
chemical thermal cells of the type ~ Ca parallel LiCI—KCl, SiOz, 
CaCrQ, parallel Fe*, heats of reaction of the Ca—LiCI—KCI— 
CaCrO,—-SiOz system were investigated using differential scanning 
calorimetry. Three significant reactions were studied, all involving 
calcium. Calcium reacts rapidly with LiCl immediately upon melting 
of the LiCI—KCl eutectic mixture at 352°C. The exothermic reac- 
tion 2 Ca + 2 LiCl + CaCl, + CaLiz has a heat of reaction equal to 
-1.4 kcal (-17.5 cal/g Ca). Calcium undergoes a rapid and highly 
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exothermic reaction with CaCrO, which occurs at the melting point 
of the LiCl—KCl—CaCrO, ternary eutectic mixture (342°C). Ex- 
pressing this reaction as 3 Ca + 2 CaCrO, + 2 LiCl — 2 CasCrO,Cl 
+ CaLio, the heat determined was -212 kcal (-1770 cal/g Ca). 
Calcium reacts with SiO. at much higher temperatures (400—600°C) 
also in a strongly exothermic manner. The Ca/SiO2 reaction is 
considerably slower than the other two reactions studied. For the 
reaction expressed as 4 Ca + SiO. — 2 CaO + CaSi, the heat of 
reaction is -106 kcal (-664 cal/g Ca). 


19905 Thermogravimetric system for corrosive environments at 
high pressures and temperatures. Li, K.; Rogan, F.H. (Carnegie- 
Mellon Univ., Pittsburgh, PA). Thermochim. Acta; 26: No. 1-3, 185- 
190(Oct 1978). 

From 7. North American Thermal Analysis Society confer- 
ence; St. Louis, MO, USA (25 Sep 1977). 

A high-pressure thermogravimetric analysis system based on 
the duPont 951 Thermogravimetric Analyzer and the duPont 990 
Thermal Analyzer has been constructed. There are two components 
in the system, a reactor and a gas feed system. The reactor consists 
of a stainless steel high-pressure enclosure, which houses the balance 
mechanism from the duPont 951 TGA, and an externally heated 
vertical reactor tube. This design provides spatial separation be- 
tween the housing and the reaction zone to protect the balance 
mechanism from thermal and chemical attack. The gas feed system 
provides for blending, feeding, and metering of up to seven different 
gases. The system is designed to have an operating capability of 60 
atm and 1100°C with corrosive gases such as hydrogen and hydro- 
gen sulfide. It was proved to operate successfully with aluminide- 
coated stainless steel reactor tubes for studies of the calcination of 
dolomite in CO2/Ne2 atmospheres and sulfidation in H2S/N2 mixtures 
up to 30 atm and 850°C. 


19906 Physical adsorption of gases at high pressures: argon and 
methane onto graphitized carbon black. Specovius, J.; Findenegg, 
G.H. (Bochum Univ. (Germany, F.R.). Lehrstuhl fuer Physikalische 
Chemie 2). Ber. Bunsenges. Phys. Chem.; 82: No. 2, 174-180(Feb 
1978). 

A gravimetric method for the determination of surface excess 
isotherms of compressed gases on solid adsorbents is described. 
Buoyancy corrections are minimized by using a symmetric-beam 
microbalance and by compensating the volume of the adsorbent. - 
Isotherms of argon and methane onto Graphon (a graphitized carbon 
black) are determined up to 150 bar at -20,0,25, and 50°C, corre- 
sponding to bulk densities up to the critical density for methane, and 
more than half the critical density for argon. Surface excess isoth- 
erms exhibit a maximum at about 0.4 to 0.5 of the critical density. 
The range of applicability of simple isotherm equations for higher 
gas pressures is discussed briefly. 


19907 (RFP-T.ans—246) X-ray data on ammonium uranyl car- 
bonate. Malcic, S.S. Translated from Bull. Boris Kidric Inst. Nucl. 
Sci.; 8: No. 155, 95-97(Mar 1958). 4p. Dep. NTIS, PC A02/MF AO1. 

(NH4),UO2(COs)s has the unit cell a = 10.650 +- 0.015 A, b 
= 0.360 +- 0.015 A, c = 12.845 +- 0.015 A, and B = 96°24’ +- 6’. 
There are 4 formula units in the unit cell. The diffraction symbol is 
2/mC-/c and the space group C/sub 2h/* - C2/c. (DLC) 


19908 (RFP-Trans—267) Amphoteric oxide hydrates, their aque- 
ous solutions and their crystallizing compounds. Part XIII. Silicates 
and dissolved silicon dioxide hydrate in basic and acidic solutions. 
Jander, G.; Heukeshoven, W. Translated from Z. Anorg. Allg. Chem.; 
201: 361-382(1931). 18p. Dep. NTIS, PC A02/MF AO1. 

Only anions of a mono- or a disilicic acid can be stable in 
aqueous solutions of alkali-metal silicates. The type which is present 
depends on the [H*] of the solution. The two types are in equilibri- 
um with each other, as in the cases of chromate ion with dichromate 
ion and stannate ion with distannate ion: 2 SiO;— + HzO = Six0;— 
+ 2 OH-. Monosilicate exists at an [H*] below that of 1 N sodium— 
hydroxide solution, and disilicate exists from 10~'* * to 10-?° ®. This 
is proven by diffusion experiments and by measurements of abso 
tivity. The silicates are even more aggregated above [H*] = 107'° 9 
but are unstable in solution. They usually precipitate after a longer 
or shorter time as a voluminous flocculate of silicon dioxide hydrate. 
The two hydrogen atoms of disilicic acid have quite different 
dissociation constants; the acidic properties of the first hydrogen 
atom are not inconsiderable. The "'silicate” dissolved in acidic solu- 
tions which was recognized as being monomolecular (and which - 
independently of the experimental conditions - remains for a certain 
time) is of a different nature from the "mono-” and "‘disilicates” 
present in the alkaline region. It represents a more basic form of 
silicon dioxide hydrate in comparison to "mono-” or "disilicate.” 
This is shown by the solubility experiments and the optical absorp- 
tion measurements. Its conversion into the silicate form is recogniz- 
able during thermometric and conductometric titration of acidic 
solutions of silicon dioxide hydrate with sodium hydroxide solution. 
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ISOTOPE EXCHANGE AND ISOTOPE SEPARATION 
REFER ALSO TO CITATION(S) 18218 


ORGANIC CHEMISTRY 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 


REFER ALSO TO CITATION(S) 17661, 17702, 19313, 19886, 
19898, 19899, 19901, 19902, 20387 


19909 (AD-A—056265) Thermal decomposition of tetrazene at 
90° C. Bird, R.; Power, A.J. (Materials Research Labs., Maribyrnon 
(Australia)). Mar 1978. 20p. (MRL-R—710). NTIS PC A02/M 
AOl. 


A study of the thermal decomposition of the stab-sensitising 
explosive tetrazene has shown that at 90 C this substance is convert- 
ed substantially to 5-aminotetrazole. Spectroscopic evidence indi- 
cates that this product is derived from both the side chain (via 
guanyl azide) and the tetrazole ring. The total volume of gaseous 
products liberated by this reaction was also measured. (Author) 


19910 (COO—4169-2) Studies of the elementary reaction kinet- 
ics of high-temperature species using optical measurement techniques. 
Fontijn, A. (Aerochem Research Labs., Inc., Princeton, NJ (USA)). 
1978. Contract EG-77-C-02-4169. 19p. (CONF-780941—10). Dep. 
NTIS, PC A02/MF AOl1. 

From 10. materials research symposium; Gaithersburg, MD, 
USA (18 Sep 1978). 

A unique experimental method is described for providing 
information on the kinetics of individual elementary reactions of 
neutral metallic species (free atoms and diatomic radicals) as a 
function of temperature. This high-temperature fast-flow reactor 
(HTFFR) technique has allowed the study of oxidation reactions of 
refractory metal atom and metal oxide species from about 300 to 
1900°K by a single experimental method. The technique, which uses 
absorption and fluorescence measurements of the consumption of the 
metallic species, allows for independent variation of temperature, 
pressure, reactant concentrations, and reaction time. Some signifi- 
cant results, and an extension to measurements on chemiluminescent 
and electronic excitation quenching reactions are discussed. A brief 
comparison is made to other techniques for obtaining information on 
homogeneous gas-phase reactions of such metallic species. Adapta- 
tion of the heated reactor technique to determine the temperature 
dependence of rate coefficients of elementary reactions of hydrocar- 
bons using high-temperature photolysis (HTP) in a static mode is 
discussed. 6 figures. 


19911 Low-lying electronic states of unsaturated carbenes. Com- 
parison with methylene. Kenney, J.W. III (Univ. of Utah, Salt Lake 
City); Simons, J.; Purvis, G.D.; Bartlett, R.J. J. Am. Chem. Soc.; 100: 
No. 22, 6930-6936(25 Oct 1978). 

The lowest singlet and triplet electronic states of methylene, 
H2C:, vinylidene, H2CC:, and vinylidenecarbene, H2CCC:, are stud- 
ied theoretically at the spin-unrestricted Hartree—Fock (HF) and 
spin-unrestricted many-body perturbation theory (MBPT) levels of 
approximation. Calculations at both levels predict a triplet ground 
state for methylene and singlet ground states for vinylidene and 
vinylidenecarbene. MBPT singlet—triplet energy splittings are 
found to be -13.1 kcal/mol for methylene, 51.1 kcal/mol for vinyli- 
dene, and 48.7 kcal/mol for vinylidenecarbene. A comparison of the 
effects of correlation on electronic structure is made between the 
parent carbene, methylene, and each of these unsaturated carbenes. 
From electronic structure trends observed in H2C:, H2CC:, and 
H2CCC:, singlet ground states are predicted for the extended unsatu- 
rated carbenes H2CCC:, and H2CCCC:, the next members of the 
series. The importance of d-type carbon polarization functions in 
basis sets used for the calculation of electronic structure properties in 
unsaturated carbenes is demonstrated by comparison with results in 
which d functions are not included in the basis. 4 tables, 54 refer- 
ences. 


19912 Chemistry at liquid—liquid interfaces. Evidence for an S/ 
sub N/1 reaction occurring at a toluene—water interface. Regen, S.L.; 
Besse, J.J. (Marquette Univ., Milwaukee, WI). J. Am. Chem. Soc.; 
100: No. 22, 7117-7119(25 Oct 1978). 

The kinetics of the hydrolysis of 1-bromoadmantane was 
studied in order to probe the nature of the reactions at liquid-liquid 
interfaces. First-order kinetics over at least 3 half-lives were ob- 
tained. Normalized rate constants plotted versus interfacial surface 
area produced a straight line, which extrapolated through the origin. 
The Arrhenius plot derived from rate data yielded the following 
values for the activation parameters: AH* = 27.9 +- 0.8 Kcal mol™! 
AS* = -10.4 +- 0.5 lw; AG* = 31.8 Kcal mol™! at 100°C. The 
activation energy of diffusion of tritiated 1-methoxyadamantane, 
chosen as a model for 1-bromoadamantane, was estimated to be less 
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than or equal to 3.5 Kcal mol '. Results provide strong evidence that 
a chemical reaction at the interface is rate controlling. 


19913 Effect of the type of metal of the catalyst and solvent on 
the selectivity of catalytic hydrogenation of a binary mixture of 
olefins. Dobroserdova, N.B.; Fishbein, V.Y. (State Univ., Moscow). 
Pet. Chem. (USSR) (Engl. Transl.); 17: No. 3, 131-135(1978). 

Translated from Nextekhimiya; 71: No. 4-5, 503-506 (1977). 

A study was made of the effect of the metal of the catalyst 
and of the solvent on the selectivity of hydrogenation of a 2-methyl- 
pent-l-ene and 2-methylbut-2-ene mixture in the presence of palladi- 
um black and skeletal nickel in n-heptane and ethanol. It was found 
that hydrogenation of the mixture was accompanied in every case by 
isomerization of initial components. Selectivity of hydrogenation of 
the mixture in both solvents is lower in the presence of palladium 
than in the presence of nickel. Solvent polarity has a different effect 
on the selectivity of hydrogenation of the mixture in the presence of 
various metals; selectivity of hydrogenation on palladium is higher in 
n-heptane, while on nickel, it is higher in ethanol. It was established 
that variable selectivity of hydrogenation of a mixture of olefins in 
the presence of palladium and nickel in heptane and ethanol is 
caused by different rates of isomerization of initial olefins under 
these conditions. 


19914 Hydroisomerization of normal C>—C,s alkanes on an alu- 
minum—palladium sulfide catalyst. Arifulin, A.S.; Vol’Epshtein, 
A.B.; Yulin, M.K. Khim. Tverd. Topl.; No. 5, 117-124(1977). (In 
Russian). 

Mono-dimethyl-substituted isomers of the original alkanes are 
formed at a high yield level during the hydroisomerization of n- 
alkanes Co—Cyjs in the presence of an aluminum palladium sulfide 
catalyst (40 at, 380 to 420°). The reactability of the n-alkanes is 
increased with an increase in their molecular weight although there 
is a concomitant increase in the yield of cracking products. 6 tables, 
1 diagram, 20 references. 


19915 Hydrogenation processing of toluene. Makar'ev, S.S.; Na- 
valikhina, M.D.; Yulin, M.K. Khim. Tverd. Topl.; No. 5, 125- 
131(1977). (In Russian). 

The characteristics of toluene conversion in the presence of 
palladium zeolite catalysts were studied with a continuous-flow 
apparatus under hydrogen pressure. Thermodynamic computations 
were performed for the hydrogenation of toluene. A study was made 
of the effect that temperature and volumetric velocity of raw materi- 
al supply have on the yield of cyclohexane, and optimal conditions 
were found for its production. Recommendations are made for 
converting toluene on a palladium zeolite catalyst. 4 tables, 3 dia- 
grams, 14 references. 


19916 Characteristics of measuring the Hall effect on powders of 
anisotropic hydrocarbon materials. Polozhikhin, A.I.; Kostonov, A.S. 
Khim. Tverd. Topl.; No. 5, 154-155(1977). (In Russian). 

Results were obtained for measurements of the Hall effect on 
matrices of two types. The value of the Hall effect decreases as the 
density of the sample increases. | table, 5 references. 


19917 Naphthalene solubility in several organic solvents. Zarets- 
kii, M.I.; Golub, V.B.; Podolyak, V.G.; Usyshkina, I.V.; Taits, S.Z.; 
Kononov, N.F. Khim. Tverd. Topl.; No. 5, 160-165(1977). (In Rus- 
sian). 

A study was made of the possible use of a modified Shroeder 
equation and the equation for regular solutions, with the use of a 
three-dimensional model of the solubility parameter, for computing 
the solubility of naphthalene in solvents of various classes. 5 tables, 1 
diagram, 19 references. 


ISOTOPE EFFECTS 
REFER ALSO TO CITATION(S) 19944 


ELECTROCHEMISTRY 


REFER ALSO TO CITATION(S) 18232, 18233, 18234, 18235, 
18349, 19785 


19918 Proceedings of the symposium on electrode materials and 
processes for energy conversion and storage. McIntyre, J.D.E.; Srini- 
vasan, S.; Will, F.G. (eds.). Princeton, NJ; Electrochemical Society, 
Inc. (1977). 1047p. (CONF-770531—). $20.00. 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

A separate abstract was prepared for each paper. (TFD) 
19919 Recent advances in the understanding of electrocatalysis 


and its relation to surface chemistry. Yeager, E. (Case Western 
Reserve Univ., Cleveland, OH). pp 149-171 of Proceedings of the 
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posium on electrode materials and processes for energy conver- 

sion and storage. McIntyre, J.D.E.; Srinivasan, S.; Will, F.G. (eds.). 
Princeton, NJ; Electrochemical Society, Inc. (1977). 

From rage of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

The role of adsorbed species and surface layers in electrocata- 
lysis is reviewed for the hydrogen electrode and the oxygen elec- 
trode. (LK) 


19920 Electrochemical hydrogen adsorption on the Pt (111) and 
(100) surfaces. O'Grady, W.E.; Woo, M.Y.C.; Hagans, P.L.; Yeager, 
E. (Case Western Reserve Univ., Cleveland, OH). pp 172-184 of 
Proceedings of the symposium on electrode materials and processes 
for energy conversion and storage. McIntyre, J.D.E.; Srinivasan, S.; 
Will, F.G. (eds.). Princeton, NJ; Electrochemical Society, Inc. 
(1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

The design of the LEED—Auger-thin layer electrochemical 
system is described. Results from studies on Pt(111) and Pt(100) 
surfaces are given. (LK) 


19921 States of electrodeposited H and O species at ruthenium 
electrodes, Hadzi-Jordanov, S.; Angerstein-Kozlowska, H.; Vukovic, 
M.; Conway, B.E. (University of Ottawa, Canada). pp 185-204 of 
Proceedings of the symposium on electrode materials and processes 
for energy conversion and storage. McIntyre, J.D.E.; Srinivasan, S.; 
Will, F.G. (eds.). Princeton, NJ; Electrochemical Society, Inc. 
see 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

Experiments are described in which (a) the state of electrode- 
posited H and (b) the nature of surface oxidation processes at Ru 
electrodes are investigated. In the “hydrogen region” of a potentio- 
dynamic sweep at Ru, processes of H deposition and ionization can 
be identified. However, unlike the situation at platinum, underpoten- 
tial deposition into a monolayer is not the only process which 
occurs; appreciable absorption of H into the Ru metal also occurs, as 
at Pd. In addition, the following complicating features of the behav- 
ior of Ru electrodes make the identification of H underpotential 
deposition processes difficult: (a) irreversible reduction of surface 
oxide, formed at potentials greater than 0.7v, in the H region; (b) 
overlap of the initial stages of surface oxidation of Ru with H 
ionization around 0.2v E/sub H/; and (c) facile H2 evolution and 
reoxidation over the region where H deposition and ionization 
processes occur. Relative reflectivity measurements help to identify 
a region of H deposition and ionization. Surface oxidation of Ru is 
much more irreversible than at Pt, Au or Rh and the oxide formed in 
sweeps taken to 1.4v can only be reduced in the H region, usually 
with some co-evolution of He. Surface oxidation already begins at 
potentials in, or close to, the H region; this behavior is somewhat 
similar to that of Pt in alkaline solutions. Upon repeated cycling into 
the oxide region up to 1.4v E/sub H/, a new state of the oxidized Ru 
surface is generated which exhibits remarkable reversibility of the i-v 
profile in anodic and cathodic sweeps taken to any potential in the 
range 0 to 1.4v. This effect is associated with a reversible redox 
process in the oxide film, probably between Ru IV and Ru II, but 
reduction back to the metallic surface does not occur as it does in 
initial sweeps. The behavior is somewhat similar to that previously 
observed with Ir. 


19922 Semiconducting oxide oxygen electrodes. Tseung, A.C.C. 
(City University, London, England). pp 205-216 of Proceedings of 
the symposium on electrode materials and processes for energy 
conversion and storage. McIntyre, J.D.E.; Srinivasan, S.; Will, F.G. 
(eds.). Princeton, NJ; The Electrochemical Society, Inc. (1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

Traditional oxygen electrocatalysts do not dissociatively che- 
misorb oxygen, resulting in electrochemical reversibility. The joint 
pseudo-splitting/peroxide mechanism suggests that the main require- 
ment is for the oxygen molecule to be chemisorbed side on: 0-0. This 
condition will be satisfied by paramagnetic oxides, such as high 
surface area lithiated nickel oxide and Lao sSro sCoOs perovskite 
oxide. Such electrodes exhibit steady and reproducible open-circuit 
potentials which are very near the theoretical values and the vari- 
ation with oxygen partial pressure follows the Nernst equation for a 
four electron process. The current density at constant polarization is 
directly proportional to the square root of oxygen partial pressure. 
Homomolecular oxygen studies confirmed that oxygen is dissociati- 
vely chemisorbed on such oxides and there is a good correlation 
between the activation energies for the isotopic exchange and elec- 
trochemical reduction of oxygen, suggesting a similar mechanism is 
involved in each case. 


19923 Electrochemical and physicochemical studies of oxygen 
layers on iridium and ruthenium electrodes. Rand, D.A.J. (CSIRO 
Division of Mineral Chemistry, Port Melbourne, Victoria, Austra- 
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lia); Woods, R.; Michell, D. pp 217-233 of Proceedings of the 
symposium on electrode materials and processes for energy conver- 
sion and storage. McIntyre, J.D.E.; Srinivasan, S.; Will, F.G. (eds.). 
Princeton, NJ; Electrochemical Society, Inc. (1977). 

From rey of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

Ahr et and physiocochemical studies of iridium and 
ruthenium electrodes have led to a definition of the conditions under 
which oxygen is chemisorbed and those where it interacts with 
metal surface to form thick oxide layers. The characteristics of 
oxygen chemisorption on iridium and ruthenium are similar to those 
observed on other noble metals. On the other hand, the oxide layers 
are distinctive in that they are not reduced at low potentials and can 
undergo reversible topotactic reactions on potential cycling. These 
reactions, which give rise to symmetrical peaks on voltammograms, 
involve the addition or removal of protons with corresponding 
changes in the valence state of the metal. The oxygen-containing 
species at the potential limits were identified from co 
between electrochemical and x-ray emission measurements. 


19924 Study of the interaction of H2O and O, with the surface of 
TiO, by electron stimulated desorption and Auger and characteristic 
loss spectroscopies. Knotek, M.L. (Sandia Laboratories, Albuquer- 
que, NM). pp 234-246 of Proceedings of the symposium on electrode 
materials and processes for 5 y conversion and storage. McIn- 
tyre, J.D.E.; Srinivasan, S.; Will, F.G. (eds.). Princeton, NJ; Electro- 
chemical Society, Inc. (1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

A study of the surface properties of TiOz, its defect structure, 
and its reaction with O2 and H2O adsorbates using electron stimulat- 
ed desorption, Auger spectroscopy and low energy electron loss 
spectroscopy is reported. The annealed TiO: surface appears to have 
intrinsic surface states which are chemically inert. Extrinsic defects, 
which are introduced by ion bombardment, appear to have resulted 
from an effective charge transfer from surface O to surface Ti ions. 
These defects are extremely reactive. The desorption measurements 
suggest the presence of two sites or binding states for both H and 
OH on the surface. The general features of the surface defects and 
the reaction of O2 and H2O with them are discussed. 


19925 Electrocatalytic oxidation on non-noble metal 

von Sturm, F. (Siemens Research Laboratories, Erlangen, F.R. 
Germany). pp 247-264 of Proceedings of the symposium on elec- 
trode materials and processes for energy conversion and ge 
McIntyre, J.D.E.; Srinivasan, S.; Will, F.G. (eds.). Princeton, 
Electrochemical Society, Inc. (1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

The replacement of the sal active but unfortunately ex- 
pensive and scarcely available noble metals by non-noble metals and 
their compounds as catalysts in electrochemistry a challenge to 
electrochemical research. In fact, the efforts we resulted in a 
significant success. Effective catalysts have been found not only for 
the conversion of hydrogen in alkaline and acid media but also for 
alcohols and their oxidation products and for CO and NeHy. The 
electrocatalysts now available are reviewed. In alkaline medium 
modified nickel proves to be the favorite catalyst, whereas in acid 
systems WC and CoP; are the most active substances. The compari- 
son with gas phase adsorption and the analysis of biporous systems 
by the impedance method have lead to a better understanding of the 
electrode reaction. The anodic loading of Raney-nickel can be 
increased when it is alloyed with additives. A significant improve- 
ment of WC catalyst is obtained by reducing the carburization 
temperature and by controlled partial oxidation. 


19926 Effects of traces of platinum in sodium tungsten bronze 
electrodes. Weber, M.F.; Shanks, H.R.; Bevolo, A.J. (Iowa State 
Univ., Ames). pp 265-279 of Proceedings of the symposium on 
electrode materials and processes for energy conversion and “i 
McIntyre, J.D.E.; Srinivasan, S.; Will, F.G. (eds.). Princeton, 
Electrochemical Society, Inc. (1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

Tafel plots for oxygen reduction on pure, Pt-doped, and 
platinized sodium tungsten bronze crystals have been obtained in a 
new high purity cell with in situ water distillation. Platinum pre- 
electrolysis of the solution was found to contaminate the test elec- 
trodes with Pt, causing erroneous potentials at all current densities. 
Therefore, no solutions were pre-electrolyzed. Several new i-v fea- 
tures not observed by previous investigators have been found. Pure 
Nao 7WOs; was found to have an exchange current density of 10™™* 
A/cm? and a limiting current density of 4 x 10-5 A/cm? A definite 
catalytic effect was observed on crystals doped with 800 ppM Pt, 
but with a limiting current density of 10°° A/cm®. Pre-anodized 
bronze samples were plated with varying amounts of Pt and tested 
for catalytic activity. No synergistic effects were observed. Platinum 
concentrations were determined by Auger depth profiling of the 
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crystals, and these results indicate the formation of Pt/sub x/WOs 
near the crystal surface. The amount of Pt needed to produce 
platinum-like behavior is quite small. 


19927 Electrocatalytic and structural aspects of electrodeposited 
metal layers on pyrolytic graphite. Morcos, !. (Institute of Research 
of Hydro-Quebec, Varennes). pp 280-289 of Proceedings of the 
symposium on electrode materials and processes for energy conver- 
sion and storage. McIntyre, J.D.E.; Srinivasan, S.; Will, F.G. (eds.). 
Princeton, NJ; Electrochemical Society, Inc. (1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

The electrocatalytic activity towards oxygen adsorption of 
silver, palladium and platinum layers electrodeposited at various 
current densities on pyrolytic graphite was studied by voltammetric 
and galvanostatic techniques. The step function method was used to 
determine oxygen coverage on both palladium and platinum sur- 
faces. Surface roughness was obtained in the case of silver and 
palladium from differential capacitance and in the case of platinum 
from the charge associated with hydrogen adsorption in the voltam- 
metric curves. The data were compared with those obtained for the 
corresponding metal in either the massive form or in the form of an 
electrodeposited layer on the same metal substrate. Strong variations 
in the electrocatalytic activity were observed, as a function of the 
substrate, and of the current density applied to electrodeposit the 
metal, and are attributed to the degree of disorientation in the 
crystalline structure. 


19928 Electrocatalytic properties of single crystal Pt surfaces in 
aqueous acid electrolytes. Ross, P.N. Jr. (United Technologies Re- 
search Center, East Hartford, CT). pp 290-307 of Proceedings of the 
symposium on electrode materials and processes for energy conver- 
sion and storage. McIntyre, J.D.E.; Srinivasan, S.; Will, F.G. (eds.). 
Princeton, NJ; Electrochemica! Society, Inc. (1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

Single crystal surfaces are used to simulate the different 
geometric sites that may occur on small (~ 1 nm) Pt clusters of 
arbitrary shapes, and to determine the structure sensitivity of hydro- 
gen adsorption and oxygen molecule reduction in acid electrolyte. 
An electrochemical cell attached was directly to an ultrahigh 
vacuuin system with low energy electron diffraction (LEED) and 
Auger electron spectroscopy to determine the structure and compo- 
sition of the electrode surfaces. Anion adsorption in dilute H2SO, 
and HClO, produce alterations in the cyclic voltammogram of Pt 
that cannot be eliminated by dilution even to 10~5 M. Contributions 
to the multiple peaks observed in the voltammograms of Pt due to 
anions alone were deduced and differentiated from the effects of 
surface geometry. A difference in hydrogen bond energy between 
hydrogen on the (111)-(1x1) and on (100)-(1x1) Pt surface is ob- 
served and is in qualitative agreement with the model proposed by 
Bond and the molecular orbital calculations of Shopov. Adsorption 
of anions in H3PO, reduce the O2 reduction activity of polycrystal- 
line Pt in direct proportion to the acid concentration. In dilute 
H2SO, or HCIO,, there was no measurable difference in the O2 
reduction activity of the Pt (111)-(1x1) and the Pt (100)-(1x1) sur- 
face. The Pt (100)-(5x20) surface could not be studied because it was 
not stable under the sample treatment condition used. Further stud- 
ies using (110) and (211) surfaces are proposed to determine the 
effects of low coordination number and C; sites on the electrocataly- 
tic properties. 


19929 Anodic oxidation of ethylene glycol at platinum, gold and 
Pt/Au-alloys in alkaline solution. Hauffe, W.; Heitbaum, J.; Vielstich, 
W. (University of Bonn, Germany). pp 308-320 of Proceedings of the 
symposium on electrode materials and processes for energy conver- 
sion and storage. McIntyre, J.D.E.; Srinivasan, S.; Will, F.G. (eds.). 
Princeton, NJ; Electrochemical Society, Inc. (1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

The anodic oxidation of ethylene glycol (EG) has been inves- 
tigated both under the aspect of electrocatalysis and in relation to its 
application in fuel cells. In order to study the electrocatalysis of EG- 
electrode, gold and platinum were chosen as electrode materials. 
Current-potential diagrams show the rather different behavior of Pt, 
Au and Pt/Au-alloys. While oxalate is the main reaction product, 
glycol aldehyde, glyoxal, glycolate and glyoxalate have been found 
as intermediates or by-products by MS, chemical analysis and elec- 
trochemically using ring-disc-electrodes. The kinetics of the process 
is determined by a 1-electron reaction on platinum, the desorption of 
an intermediate being the r.d.s., as follows from the reaction orders 
measured. In addition to the fundamental investigations, a rechargea- 
ble EG/air fuel cell for use at ambient temperatures has been 
developed. The high energy density (100 to 120 Wh/kg), the long 
operating life time and the low costs are features for the practical 
application. 
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19930 Oxygen electrocatalysis on N,-metal chelates: significance 
of electronic states and charge-transfer-complex formation. Appleby, 
A.J.; Savy, M. (Laboratoire d’Electrolyse du C.N.R.S., Bellevue, 
France). pp 321-337 of Proceedings of the symposium on electrode 
materials and processes for energy conversion and storage. McIn- 
tyre, J.D.E.; Srinivasan, S.; Will, F.G. (eds.). Princeton, NJ; Electro- 
chemical Society, Inc. (1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

The most extensive studies of electrocatalysis on N«-metal 
chelates, in particular for the reduction of oxygen, have been con- 
ducted on the mono- and poly-iron phthalocyanines. Since closely 
related compounds are of major importance at active sites in the 
charge- and atom-transfer processes in biological energy conversion 
and storage, many of the conclusions of the work on phthalocyan- 
ines may be applicable to the fundamental electrocatalytic reactions 
in, for example, the respiratory cycle and photosynthesis. In turn, 
they may also have applications to photochemical catalysts for solar 
energy conversion. Physical and electrochemical evidence for reac- 
tion mechanisms for oxygen reduction with these materials, involv- 
ing formation of charge-transfer complexes, is reviewed and dis- 
cussed. 


19931 Potentiostatic pulse study of oxygen evolution on teflon 
bonded nickel cobalt oxide electrodes. Jasem, S.; Tseung, A.C.C. 
(City University, London, England). pp 414-424 of Proceedings of 
the symposium on electrode materials and processes for energy 
conversion and storage. McIntyre, J.D.E.; Srinivasan, S.; Will, F.G. 
(eds.). Princeton, NJ; Electrochemical Society, Inc. (1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

Steady state oxygen evolution measurements on a series of 
Co/sub x/Ni/sub y/O, Teflon bonded electrodes at 25°C, 5 N KOH 
showed that Co2NiO, had the highest activity. Tafel plots on such 
electrodes are complicated by the formation of higher oxides, gas 
bubbles and emptying of the electrocatalyst pores and it is suggested 
that potentiostatic pulse techniques can give more reliable results, 
provided the electrodes are fully pre-anodized to form the higher 
metal oxide. 


PHOTOCHEMISTRY 
REFER ALSO TO CITATION(S) 17833, 18128, 18674 


19932 (AD-A—054257) Dynamics of the chemistry of electroni- 
cally excited atoms in defined quantum states. Annual summary report, 
1 April 1977—31 March 1978. Wiesenfeld, J.R. (Cornell Univ., 
Ithaca, NY (USA)). 1 May 1978. Contract N00014-75-C-0828. 25p. 
NTIS PC A02/MF AOl1. 

The research program described in this report is concerned 
with the study of the chemistry of electronically excited halogen 
atoms in the gas phase. These atomic species are interesting not only 
in terms of developing model systems for understanding the general 
chemistry of electronically excited atoms, but also because of their 
importance in the fields of laser isotope separation and chemical laser 
development. In essence, this research concerns itself with the 
elucidation of the role of electronic energy in affecting the chemistry 
or photochemistry of excited halogen atoms and molecules. While 
much is known about the dynamics of chemical and physical proc- 
esses which are carried out on the lowest potential energy hypersur- 
face correlating with reactants and products in their electronic 
ground state, relatively little is known about the dynamics of such 
phenomena as energy transfer and chemical reactivity on higher- 
lying potential hypersurfaces. 


19933 (AD-A—056314) Mechanism of the formation of pink 
water. Technical report. Sandus, O.; Slagg, N. (Army Armament 
Research and Development Command, Dover, NJ (USA). Large 
Caliber Weapon Systems Lab.). May 1978. 20p. (ARLCD-TR— 
78025). NTIS PC A02/MF AO1. 

Solutions of TNT in distilled and Picatinny Lake water were 
photolyzed at 365 nm wavelength. This wavelength is close to the 
one that gave the maximum product of the sunlight intensity and the 
TNT absorption coefficient. Results for both waters were the same 
except that photolysis in Picatinny Lake water had progressed 
further for the same photolysis time. For short photolysis times, the 
main features of the differential spectra were a shoulder at 310 nm 
and bands at approximately 290 nm and 500 nm. The last is probably 
responsible for the pink color of the solution. For longer photolysis 
times the band at 500 nm changed drastically to a broad adsorption 
with shallow bands at approximately 475 and approximately 450 nm 
indicating that photolyses of the products were occurring. The 
ultraviolet spectral characteristics suggested a nitrosocompound, 
while the visible spectra at long photolysis times indicated the 
presence of a phenolic compound. (Author) 
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19934 (AD-A—057081) Chemical measurements in the picose- 
cond and shorter time range. Interim technical report. Pyke, S.C.; 
Windsor, M.W. (Washington State Univ., Pullman (USA). Dept. of 
Chemistry). Mar 1978. Contract N00014-75-C-0535. 127p. (TR—13- 
ONR). NTIS PC A07/MF AOl1. 

Instrumentation and techniques for chemical measurements in 
the picosecond and shorter time range are reviewed and described in 
detail. Representative applications in photochemistry and photobio- 
logy are given. (Author) 


19935 (COO—4258-1, pp 49p, Paper 1) Appendix A. Sep 1978. 

In Hydrogen and methane syntheses through radiation cataly- 
sis. Progress report, June 1, 1977—August 31, 1978. 

Current analytical models of photoelectrochemical cells are 
reviewed and the correlation techniques developed to study the role 
of the electronic structure of the catalyst in the decomposition of 
water are described. The dielectric analysis technique for studying 
catalysts is described and the results obtained in the application of 
this technique to TiOz and MgO are reported. The neutralized ion- 
beam deposition system for the fabrication of thin-film catalyst 
materials is described. 


19936 Formation, trapping, and lifetime of the biradicals generat- 
ed in the photochemistry of valeraldehyde. Encinas, M.V.; Scaiano, 
J.C. (Univ. of Notre Dame, IN). J. Am. Chem. Soc.; 100: No. 22, 
7108-7109(25 Oct 1978). 

The photochemistry of valeraldehyde was examined in the 
presence of the electron acceptors paraquat(1,1'-dimethy]-4,4'-bipyri- 
dylium) ions and 4-carboxy-1l-methylpyridynium. Kinetic data for 
the trapping of biradicals by the compounds are shown in a graph. 


RADIATION CHEMISTRY 
REFER ALSO TO CITATION(S) 19903, 19935 


19937 (COO—3221-50) Reaction of superoxide radical with iron 
complexes of E.D.T.A. studied by pulse radiolysis. Progress report, 
December 1, 1977—November 30, 1978. Ilan, Y.A.; Czapski, G. 
(Hebrew Univ., Jerusalem (Israel). Dept. of Physical Chemistry). 
1978. Contract EY-76-C-02-3221. 23p. Dep. NTIS, PC A02/MF 
AOl. 

The reactions of Fe** -EDTA and Fe** -EDTA with O2~ and 
CO.” were investigated in the pH range 3.8-11.8. Around neutral pH 
O.~ reduces Fe** -EDTA with a rate constant which is pH depend- 
ent k/sup pH 5.8-8.1/ = 2-5x;0® M™' s"*. At higher pH’s this 
reaction becomes much slower. The CO,” radical reduces Fe** 
EDTA with k/sup pH 3.8—10/ = 5 +- 1x 107M™'s"? independent 
of pH. At t pH 9-11.8, Fe**-EDTA forms a ee pe: with O2~ with 
k/sub Fe -EDTA + On/ = 2-4 x 10° s-' which is pH 
dependent. We measured the spectrum of [re -EDTA-O,~ ] and 
calculated €/sub max/*® = 6,400 +- 800 M~'cm™' in air saturated 
solutions. In O2 saturated solutions another species is formed with a 
rate constant of 7 +- 2 s~'. This intermediate absorbs around 300 
nm, but we were not able to identify it. 


19938 (COO—4258-1) Hydrogen and methane syntheses through 
radiation catalysis. Progress report, June 1, 1977—August 31, 1978. 
Morse, J.G. (Colorado Energy Research Inst., Golden (USA)). Sep 
1978. Contract EG-77-C-02-4258. 153p. Dep. NTIS, PC A08/MF 
AOl. 


Preliminary testing was performed of the concept of an 
electronic theory of catalysis to relate electrical properties of the 
catalysts to increased rates in radiation-induced reactions. The first 
system selected for study was the radiolysis of water as stimulated by 
absorption of gamma radiation, a system that has been thoroughly 
tested by numerous workers all in excellent agreement. Early results 
indicate a significant correspondence between hydrogen gas yield 
and the forbidden band gap (Eg) of the catalyst substrate, when Eg 
approximates the energy of the hydrogen-oxygen bond in the water 
molecule. Catalysts tested were TiO2, SrTiOs, SbxO3, MoOs, Nb2Os, 
SnO2, CaO, HfO2, InzOs, and V2O;. Equipment to measure dielectric 
properties of solids has been built and calibrated, and will now be 
applied to pre- and post-irradiation testing of the catalysts used. 
Separate abstracts were prepared for the appendices: one a review of 
existing analytical models of photoelectrochemical cells and the 
other a theoretical modeling of semiconductor-electrolyte interfaces. 


19939 (PB—283487) Compilation of rate constants for the reac- 
tions of metal ions in unusual valency states. Buxton, G.V.; Sellers, 
R.M. (Manchester Coll. of Science and Technology (UK). Dept. of 
Chemistry). 1978. 83p. (NSRDS-NBS—62). 

Kinetic data have been compiled for reactions of uncommon 
oxidation states of metals which are produced by radiolysis of 
aqueous solutions of metal ions. Most of the reaction rates are for 
transient species, and the rates were determined by pulse radiolysis; 
some data were obtained by flash photolysis and gamma radiolysis. 
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Metal ions from Groups IB, IIB, IIIA, IVA, VIB, VIIB, VIIIB, and 
the lanthanides are included in the compilation. 


19940 Siloxane urethane acrylate radiation curable compounds 
for use in coating compositions. Friedlander, C.B.; McMullen, J.C. 
(to PPG Industries, Inc.). US Patent 4,130,708. 19 Dec 1978. Filed 
date 9 Dec 1977. 16p. 

Radiation curable compounds are disclosed which are derived 
from the reaction of siloxy-containing carbinol, a polyisocyanate and 
a polyfunctional compound having hydroxy and acrylic functional 
groups. The compounds have high cure rates, are compatible with 
other components of radiation curable, film forming compositions 
and impart good slip and other properties to cured film coatings. 


19941 Yield and decay of the OH radical from 200 ps to 3 ns. 
Jonah, C.D.; Miller, J.R. (Argonne National Lab., IL). J. Phys. 
Chem.; 81: No. 21, 1974-1976(20 Oct 1977). 

The yield of OH at 200 ps and the decay of OH from 200 ps 
to 3 ns have been measured. The yield of OH was 5.9 +- 0.2 mol/ 
100 eV (error is statistical, systematic error could be larger). The 
OH radical decays to 0.73 +- 0.05 of its initial value from 200 ps to 3 
ns. The implications of these results are compared with theoretical 
calculations. 


RADIOCHEMISTRY AND NUCLEAR 
CHEMISTRY 


HOT-ATOM CHEMISTRY 
REFER ALSO TO CITATION(S) 19944 


PROPERTIES OF RADIOACTIVE MATERIALS 
REFER ALSO TO CITATION(S) 18044, 18137, 18182, 20332, 20335 


19942 (KFK—2500, pp 535-553) Development of decontamina- 
tion methods. Dippel, T.; Hentschel, D.; Kunze, S. (Kernforschungs- 
zentrum Karlsruhe G.m.b.H. (Germany, F.R.). Abt. zur Behandlung 
Radioaktiver Abfaelle). Dec 1977. (In German). 

In Eleventh semiannual report/first half of 1977. 

A liquid cleanser for decontamination pu an aqueous 
mixture of thermical stable tensides, was developed and tested for its 
cleansing effectiveness in combination with complexing agents and 
in relation to different pH-values. With the most effective material 
combination an alkaline cleanser concentrate was formulated and 
tests for decontamination efficiency with samples of stainless steel, 
glass, PVC-floorings and coatings. In studies of metal surfaces with 
molten salts, after termination of laboratory experiments a pilot 
facility for the technical demonstration of this decontamination 
procedure was planned and installed. It consists of an induction 
heating system for heating the components to be decontaminated and 
a powder spraying apparatus for application of the salt powder to 
the surface of the componenttests have been carried out with pieces 
of a condensator tube provided from the Lingen power station. 
Optimization of the decontamination of big components. Decontami- 
nation . Was studied using solutions of potassium permanganate, 
oxalic acid, citrates with the addition of complexing agents in 
different concentrations. The pretreatment of the samples with alka- 
line permanganate prior to other treatments was started. To substi- 
tute the currently used dipping technique a lab facility for decon- 
tamination experiments with moving liquids was installed. 


19943 (PNL-SA—6957, pp 106-124) Identification of plutonium 
compounds and their solubility in soils. Rai, D.; Serne, R.J.; Moore, 
D.A. 1977. 

From Contractor information meeting; Seattle, WA, USA (20 
Sep 1977). 


Solubilities of PuO2 and Pu(OH), in 0.003 NCaCl, solutions 
with and without soil were determined. Solubility decreases with 
pH. 4 figs. (DLC) 


19944 Ethylene-''C formation in alkyl chlorides: mechanisms and 
isotope effects. Taylor, K.K. (Virginia Polytechnic Inst. and State 
Univ., Blacksburg); Ache, H.J.; Wolf, A.P. J. Phys. Chem.; 82: No. 
22, 2385-2387(2 Nov 1978). 

Energetic carbon-11 atoms were allowed to react with spe- 
cifically deuterated alkyl chlorides and with mixtures of protonated 
and perdeuterated alkyl chlorides. The doubly labeled ethylenes 
('C and D) formed in this process were analyzed by radiogas 
chromatography. The observed ''C distribution in the isotopic ethy- 
lenes is consistent with the previously proposed "methylene insertion 
and decomposition mechanism”. The results further suggest that in 
addition to methyne formation following C('D) insertion into 
carbon—hydrogen bonds a fraction of methyne may be formed via 
hydrogen abstraction involving C('D) and C(*P). Chlorine contain- 
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compounds seem to be able to divert C('D) from forming 
methyne by chloromethyne formation. 


RADIOISOTOPE PRODUCTION 


19945 (COO—119-253, pp 260-262) Separation of ***Ra from 
228Th, Bruenger, F.W.; Atherton, D.R.; Neilson, E.R.; Stevens, W. 
31 Mar 1978. 

In Research in radiobiology. Annual report of work in prog- 
ress in the internal irradiation program. 

A simple method was devised to separate ?**Ra from a source 
of **Th. The procedure involves coprecipitation of *°Th and 
Zirconium as the hypophosphate in HCl. ?**Ra was soluble in the 
acidic medium and was separated from **°Th by 3 successive centri- 
fugations at 40,000 xg. Initial yield was approximately 40 percent 
and the separation factor was 10° or better. 


19946 (LA-UR—78-2810) Hot cell chemistry for isotope produc- 

tion at Los Alamos Meson Physics Facility. Barnes, J.W.; Bentley, 

G.E.; Ott, M.A.; DeBusk, T.P. (Los Alamos Scientific Lab., NM 

a 1978. Contract W-7405-ENG-36. 20p. Dep. NTIS, PC A02/ 
F AOl. 

A family of standardized glass and plastic ware has been 
developed for the unit processes of dissolution, volume reduction, 
ion exchange, extraction, gasification, filtration, centrifugation, and 
liquid transfer in the hot cells. Computerized data handling and 
gamma pulse analysis have been applied to quality control and 
process development in hot cell procedures for production of iso- 
topes for research in physics and medicine. The above has greatly 
reduced the time needed to set up for and produce a new isotope. 


COMBUSTION, PYROLYSIS, AND HIGH- 
TEMPERATURE CHEMISTRY 


REFER ALSO TO CITATION(S) 17724, 18247, 19479, 19707, 20160 


19947 (AD-A—054229) Effects of high availability fuels on com- 
bustor properties. Interim report. Moses, C.A.; Naegeli, D.W. (South- 
west Research Inst., San Antonio, TX (USA). Army Fuels and 
Lubricants Research Lab.). Jan 1978. Contracts DAAGS3-76-C- 
0003;DAAK70-78-C-0001. 101lp. (AFLRL—101). NTIS PC A06/ 
MF AOl. 

Engines now in production or under development were de- 
signed for satisfactory performance and life on current specification 
fuels; many of these engines may not be able to handle the stress 
implied by a broadened fuel specification. Among the fuel properties 
of greatest concern to turbine engine combustion are the aromatic 
content, the distillation curve, and the viscosity. Fuel bound nitrogen 
is one new property which has emerged from the use of syncrude 
fuels because of additional NOx found in the exhaust. 


19948 (AD-A—054537) Mathematical theory of laminar com- 
bustion. II. The premixed plane flame. Technical summary report. 
Buckmaster, J.D.; Ludford, G.S.S. (Wisconsin Univ., Madison 
(USA). Mathematics Research Center). Jan 1978. Contract 
— 23p. (MRC-TSR—1818). NTIS PC A02/MF 
AOl. 

An earlier paper (MRC TSR no. 1803) indicated that rational 
analysis of the governing equations of combustion can be based on 
activation-energy asymptotics. As an example, the basic problem of 
combustion theory is treated, namely the premixed plane flame (i.e. 
the unlimited one-dimensional steady solution). 


19949 (AD-A—054538) Mathematical theory of laminar com- 
bustion. III. Perturbations. Technical summary report. Buckmaster, 
J.D.; Ludford, G.S.S. (Wisconsin Univ., Madison (USA). Mathemat- 
ics Research Center). Jan 1978. Contract DAAG29-75-C-0024. 2Ip. 
(MRC-TSR—1819). NTIS PC A02/MF AO1. 

Perturbations of a plane premixed flame propagating steadily 
along a uniform duct are considered. These may be caused by heat 
loss through the sides of the duct, for which conditions are steady, 
or by slight variations in the cross section, when a slowly varying 
flame results. Such unsteadiness may also be self-induced. The 
results, which concern quenching, stability and velocity changes as 
well as the behavior of an elementary burner, are remarkably sensi- 
tive to whether the Lewis number is greater or less than one. 


19950 (AD-A—055939) Experimental and theoretical studies of 
chemical dynamics and instabilities in irreversible processes. Technica! 
report. Ross, J.; Keyes, F.G. (Purdue Univ., Lafayette, IN (USA). 
Project Squid Headquarters). May 1978. Contract N00014-75-C- 
1143. 19p. (SQUID-MIT—89-PU). NTIS PC A02/MF AO1. 

The final report summarizes the work accomplished under 
the subcontract. The overall objectives of the investigation were as 
follows: The determination of molecular properties of chemical 
dynamics for reactions of importance to combustion and propulsion. 
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Molecular beam techniques were used for the experimental part of 
this work and were accompanied by theoretical studies in chemical 
d ics. The second purpose was the study of the interaction of 
chemical reactions with transport processes and flows in gases in 
which instabilities may occur. (Author) 


19951 (AD-A—056022) The absolute measurement of rate con- 
stants for some key reactions involving free radicals. Final report 1 
January 1975—28 February 1978. Golden, D.M.; Rossi, M.; Smith, 
G.P.; Lewis, K.E.; Benson, S.W. (SRI International, Menlo Park, 
CA (USA)). Apr 1978. Contract F44620-75-C-0067. 165p. NTIS PC 
A08/MF AOl1. 

Progress has been made in several areas of experimental and 
theoretical importance to the understanding of rate parameters in 
reactions important to combustion. We combined simple physical 
models with experiments devised to test these models with the 
objective of increasing our ability to estimate rate constants with an 
accuracy useful at a chemical level. 


19952 (SAND—78-1263C) Local turbulence properties in flames 
from time-averaged Raman spectroscopy measurements. Setchell, R.E. 
(Sandia Labs., Livermore, CA (USA)). 1979. Contract EY-76-C-04- 
0789. 10p. (CONF-790102—1). Dep. NTIS, PC A02/MF AO1. 

From 17. AIAA aerospace sciences meeting; New Orleans, 
LA, USA (15 Jan 1979). 

Local fluctuations in temperature and composition in a turbu- 
lent flame are examined through their influence on Raman-scattering 
measurements of time-averaged flame properties. Using mean tem- 

ratures and number densities measured in a hydrogen diffusion 

lame, two approaches to investigating turbulence properties are 
examined. In the first, which is restricted to flame conditions where 
fluctuations are fairly small, the variation of measured number 
density with spectral resolution is used to determine values for 
particular correlations between fluctuations in number density and 
temperature. In the second approach the Raman measurements are 
used to evaluate a particular model for concentration fluctuations. 
The shifting-equilibrium reaction model is combined with a clipped- 
Gaussian probability density function for mixture fraction in order to 
predict time-averaged Raman signals. Comparisons with the Raman 
data determine particular radial distributions for the mean mixture 
fraction and for the intensity of concentration fluctuations. These 
distributions are then used to predict a variety of averaged flame 
properties, as well as the errors occurring in the time-averaged 
Raman measurements. 10 figures. 


19953 Flame protectants on the basis of tetrabromine-xylene. 
Burkhardt, R.; Petersen, E.N.; Vollkommer, N. (Dynamit Nobel 
A.G., Troisdorf (Germany, F.R.)). Chem. Ztg.; 102: No. 1, 11-18(Jan 
1978). (In German). 

In the following there is given a survey on parts of a bigger 
investigation concerning the production of fire retarding agents for 
plastics on the basis of tetrabromxylenes. The first section reports on 
monomeric derivatives and the further one on oligomeric ethers 
made from xylenedihalogenides and bisphenols - halogenated in 
nucleus - which have been tested in some polyolefines and copo- 
lymers with respect to their flame retardancy. Such oligoethers are 
very effective if one component is brominated and the other is 
chlorinated or both are brominated. They are especially suitable for 
polypropylene the properties of which are only slightly modified. 
Based on their higher molecular weight of 4000-6000 they are much 
less volatile than halogenated compounds of low molecular weight 
and similar structure. The following section reports on polymeric 
formals as well as cross-linked polyacrylates. The latter are a excel- 
lent non-migrating fire retarding agents for 
polytetramethyleneterephthalate. 


19954 Calculating the influence of lift and wind on diffusion 
flames. Lee, Y.W. (Karlsruhe Univ. (TH) (Germany, F.R.). Bereich 
Feuerungstechnik). Gas Waerme Int.; 27: No. 1, 13-20(Jan 1978). (In 
German). 

The author expands on the well known formulae for calculat- 
ing the propagation of momentum and mass in free-jet flames with 
emphasis on the inclusion of lift and wind forces. The change in 
momentum brought about by lift is determined by a step-by-ste 
approach involving the introduction of a new dimensionless lift 
coefficient. Using this coefficient and the modified burner out curve, 
the length of flames subject to lift was calculated. This led to a 
modification of the Sunavala formula which up to now has mainly 
been used. Three flame regions were delineated. A comparison with 
results obtained by other workers showed good agreement with 
those obtained by the author. In Part II of the paper, cross flow is 
examined. For this purpose equilibrium between the forces was 
determined and calculated step by step. It is shown that the change 
in system momentum and thus of concentration and flame length can 
be determined with the aid of three dimensionless parameters. Com- 
putation of the flame path and flame length agreed very well with 
Becker's measurement in a comparison with Brzustowski's measure- 
ment an effective transmission coefficient was introduced to take the 
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influence of cross-flow into account. Measured and theoretical 
values agreed fairly well. In conclusion the author shows how to go 
beyond the addition of locally acting inertia and wind forces and 
assume symmetry of the profiles. This would be an approach to 
calculating the yield of substance from the jet of the flame. Further 
pursuit of this idea would make it possible to estimate the emission of 
pollutants. 


19955 Non-stationary propagation of a flame in a gas suspension 
of solid fuel particles. Ivanishcheva, L.I.; Stepanov, A.M. (Leningrad 
Polytechnic Inst.). Fiz. Goreniya Vzryva; 13: No. 5, 699-705(1977). (In 
Russian). 

A computational study was made of nonstationary conditions 
of combustion front propagation in a suspension of solid fuel parti- 
cles. The reaction waves were initiated by the products of the 
mixture’s adiabatic combustion or by the heated nonirradiating wall. 
An analysis of the nonstationary processes developing in the gas 
suspension indicate that a large number of particles must be ignited 
simultaneously in order to form a radiative front, otherwise they will 
burn before a sufficiently broad radiative layer is found. 9 refs. 


19956 Mechanism and characteristics of drop ignition and com- 
bustion in hydrocarbon fuels. Gol'dshleger, U.I.; Amosov, S.D. Fiz. 
Goreniya Vzryva; 13: No. 6, 813-821(1977). (In Russian). 

Experimental studies were made of drop ignition and combus- 
tion of n-heptane and n-decane in an air medium by the gravimetric 
method and by measuring temperature fields by microthermocou- 
ples. Three qualitatively different modes of the process take place, 
depending on the temperature of the environment: inert evaporation, 
cold flame combustion and visible flame (high temperature) combus- 
tion. Drop ignition and combustion characteristics were analyzed 
under various conditions. 1 table, 17 refs. 


19957 Experimental study of the amplification coefficients in a 
CO, gas-dynamic laser in combustion products of a series of liquid 
hydrocarbon fuels. Ktalkherman, M.G.; Mal’kov, V.M.; Petukhov, 
A.V.; Kharitonova, Ya.I. (Inst. of Theoretical and Applied Mechan- 
ics, Novosibirsk, USSR). Fiz. Goreniya Vzryva; 13: No. 6, 939- 
941(1977). (In Russian). 

Measurements were made of the amplification coefficients on 
the nozzle cross-section of a gas-dynamic laser functioning in com- 
bustion products of benzene, kerosene, and gasoline. The results 
obtained indicate the promising nature of using these fuels for 
producing laser-active media. 4 refs. 


ENGINEERING 


FACILITIES AND EQUIPMENT 
REFER ALSO TO CITATION(S) 18687, 18716, 18948, 20162 


19958 (AD-A—054671) ITI-V heterojunction structures for long- 
wavelength injection laser. Quarterly report No. 6 (interim), 16 No- 
vember 1977—15 February 1978. Nuese, C.J.; Olsen, G.H.; Enstrom, 
R.E.; Ettenberg, M. (RCA Labs., Princeton, NJ (USA)). May 1978. 
Contract DAABO7-76-C-0872,. 1lp. NTIS PC A02/MF AOl1. 

CW operation of 1.4-micrometer injection lasers is reported. 
At 0 C threshold current was 225 mA. A computer-derived table of 
wavelength vs alloy composition of In GaAsP is presented. 


19959 Arrangement to support a number of tubes in a heat 
exchanger. Small, W.M. (to Phillips Petroleum Co., Bartlesville, 
Okla. (USA)). German(FRG) Patent 2,706,049/A/. 10 Nov 1977. 
4lp. (In German). 

To support a number of tubes of a tube bundle in a heat 
exchanger, the patent proposes guide elements to be arranged in part 
of the spaces between neighbouring tubes. This support helps to 
reduce the pressure drops in the heat exchanger jacket and to 
achieve a higher heat transfer coefficient than in present heat ex- 
changers. 


19960 (N—77-76447) Prediction of cryogenic heat pipe perform- 
ance. Final report. Colwell, G.T. (Georgia Inst. of Tech., Atlanta 
(USA). School of Mechanical Engineering). 31 Mar 1977. 112p. 
NTIS PC A06/MF AOl1. 

Investigations into the performance of cryogenic heat pipes 
have been in progress at the Georgia Institute of Technology for 
several years. In continuation of these investigations the goal of this 
study has been to gain a better understanding of the transient 
response of cryogenic heat pipes and heat pipe systems. A method 
for predicting behavior of heat pipes during startup or changes in 
thermal transport has been developed. Included in the model are 
provisions for simulating startup from temperatures above the criti- 
cal point of the working fluid. 
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19961 (N—78-21469) Ball to separator contact forces in angular 
contact ball bearings under thrust and radial loads. Final report. 
Nypan, L.J. (California State Univ., Northridge (USA)). Apr 1978. 
110p. (NASA-CR—2976). NTIS PC A06/MF AO1. 

Experimental data are reported on ball to cage contact forces 
in a 110 mm bore ball bearing operating at speeds to 12,000 rpm 
under radial and thrust loads. Information is also reported on cage to 
inner race land contact force, cage to inner race land clearance, and 
cage to shaft speed ratios. 


19962 (NTIS/PS—78/0583) Diamond use in grinding, drilling, 
and machining operations (citations from the NTIS data base). Final 
report for 1964—June 1978. Smith, M.F. (National Technical Infor- 
mation Service, Springfield, VA (USA)). Jun 1978. 113p. NTIS PC 
NO1/MF NO1. 

Federally-sponsored research on the design, performance, 
wear, and maintenance of diamond tools is cited. Material removal 
processes such as surface finishing, drilling, and precision re sa 
are examined. The abrasiveness of diamond rol is compared wit! 
the abrasiveness of other hard materials. Processing of ceramics, 
laser materials and mirrors, metals, optical materials, and rocks is 
described. (Contains 108 abstracts) 


19963 (SAND—78-0417) Experimental evaluation of artillery 
projectile impact errors induced by principal axis misalignment. Roll- 
stin, L.R.; Hodapp, A.E. Jr. (Sandia Labs., Albuquerque, NM 
(USA)). Jan 1979. Contract EY-76-C-04-0789. 13p. Dep. NTIS, PC 
A02/MF AO1. 

Analytic studies and experiments have shown that the pres- 
sure of a small (less than 1 deg) principal axis misalignment in an 
artillery projectile produces a proportionately large initial total 
transient angle of attack. It was further predicted by 6-DOF trajec- 
tory simulations that this initial transient would cause significant 
projectile range degradation and drift perturbation. A flight test 
program was conducted to investigate these transient and trajectory 
perturbation effects; the resulting data are presented. Confirmation 
of the analytical predictions of these induced trajectory disturbances 
was obtained. These data provide a concrete basis for illustrating the 
undesirable effects on ballistic similitude that can result from small 
differences in the principal axis misalignment between otherwise 
similar projectiles. 


19964 (SAND—78-1703) Test plan for intermediate range airb- 
last propagation measurements. Reed, J.W. (Sandia Labs., Albuquer- 
que, NM (USA)). Dec 1978. Contract EY-76-C-04-0789. 37p. ; 
NTIS, PC A03/MF AO1. 

In hope of clarifying some uncertainties about how atmos- 
pheric refraction influences explosion wave propagation, an explo- 
sion test program is planned for firings at Cape Canaveral, Florida, 
and Vandenberg Air Force Base, California. Three test series, total- 
ing about 100 explosions each of 45 kg HE, will be divided between 
winter and summer tests in Florida, and terrain shadowing tests in 
California. In addition, about 200 small shots of 2.3 kg HE will be 
fired to increase the statistical sample, and six larger shots of 1134 kg 
HE will be fired for yield scaling verification. Meteorlogical data for 
correlation with airblast propagation results will be obtained from 
rawinsonde balloon ascensions and meteorological tower instru- 
ments. Blast pressure gages will be operated at distances of 200 m to 
5 km in a cruciform array centered on the explosion area. This will 
allow evaluation of wind component effects in four directions from 
each explosion. The primary experimental goal is to correlate the 
airblast over-pressure distance decay rate and the sound velocity- 
altitude gradient in the atmospheric boundary layer. In addition, 
there will be exploration of: (1) wind effects on height-of-burst Mach 
stem formation; (2) the influences of low level winds and ground 
surface temperature on propagation; and (3) the attenuation caused 
by atmospheric turbulence. 


19965 (TAC-HP—78-003) Heat pipe technology: a bibliography 
with abstracts. Quarterly update, July—September 1978. (New 
Mexico Univ., Albuquerque (USA). Technology Application 
Center). Oct 1978. 90p. Univ. of New Mexico, Albuquerque. 

A bibliography of publications on the theory, design, fabrica- 
tion, operation, performance, testing, and uses of heat pipes is 
presented. Indexes for authors and titles/keywords, and a list of heat 
pipe-related patents are included. (LCL) 


19966 (UCRL—81305) Numerical treatment of sliding interfaces 

and impact. Hallquist, J.O. (California Univ., Livermore (USA). 

Lawrence Livermore Lab.). Jun 1978. Contract W-7405-ENG-48. 

19p. (CONF-781202—2). Dep. NTIS, PC A02/MF AO1. 

— From ASME meeting; San Francisco, CA, USA (10 Dec 
). 

Details of a numerical procedure are described for handling 
sliding interfaces and impact in large deformation explicit finite 
element and finite difference codes that use four node constant stress 
quadrilateral zones in the spatial discretization. The method is appli- 
cable to problems in solid mechanics and hydrodynamics. An exam- 
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ple calculation is provided that shows a practical application of the 
method. 


19967 Ion beam generator having concentrically arranged frusto- 
conical accelerating grids. Calderon, A. (to Control Data Corp.). US 
Patent 4,119,881. 10 Oct 1978. Filed date 27 Feb 1978. 6p. 

A grid system for an ion beam generator is provided having a 
frustoconical shape so that the collimated ion beam converges at a 
predetermined angle toward the target to provide selective beveled 
etching. The beam is applicable in etching operations, such as in the 
production of microcircuits. 


19968 Finite element method for plane strain deformationns of 
incompressible solids. Neddieman, A. (Brown Univ., Providence, 
RI); Shih, C.F. Comput. Methods Appl. Mech. Eng.; 15: No. 2, 223- 
240(Aug 1978). 

A finite element method for incompressible deformation is 
formulated from the virtual work equation based on deviatoric 
quantities. Particular emphasis is given to nonlinear material behav- 
ior. The incompressibility constraint is imposed on the admissible 
displacement field by direct elimination of nodal displacements. The 
resulting stiffness matrix is symmetric and positive definite. Once a 
convergent solution for the displacement is obtained, the hydrostatic 
stress is determined from the principle of virtual work. A variety of 
illustrative examples are presented. The efficiency, economy and 
limitations of the method are discussed. 


19969 Method and equipment for heat transfer. Dickinson, R. (to 
Babcock and Wilcox Co.). German(FRG) Patent 2,730,399/A/. 24 
May 1978. 13p. (In German). 

The invention discloses a method and equipment for heat 
transfer to heat exchangers where heat is indirectly transferred 
between chemically reactive or otherwise incompatible substances. 


19970 Application of mechanical energy storage devices in 
autonomous power sources for butt welding machines. Lebedev, V.K.; 
Prodan, S.K. (Weld Inst im. E.O. Paton, Acad of Sci of the Ukr 
SSR). Avtomat. Svarka; No. 4, 1-4(Apr 1978). (In Russian). 

The capacity of a mobile power plant used for welding in 
field conditions is calculated. It is shown that by using modern high- 
strength materials, it is practicable to construct electric power plants 
with flywheels to equalize the load on the driving engine. This will 
make it possible to reduce the capacity of driving engines several 
times and to make use of stricter welding conditions. 


19971 Heat exchanger. Brackman, D.S. (to Imperial Chemical 
Industries Ltd., London (UK)). German(FRG) Patent 2,719,273/A/. 
10 Nov 1977. 23p. (In German). 

A heat exchanger of thermoplastic material (e.g. polypropy- 
lene) is described which may also be used as a solar energy collector. 
The heat exchanger is made up of two collection tubes placed at a 
distance from each other and connected by an extruded board- 
shaped profile. The latter has several tubular connections. The 
arrangement is extensively detailed. 


19972 Heat exchanger. Seifert, R. German(FRG) Patent 
2,618,262/A/. 10 Nov 1977. 27p. (In German). 

A heat exchanger is described, which is to remove heat from 
cubicles in which electronic or electrical components are situated. 
Between a heat-absorbing element in the cubicle and a heat emitting 
element outside the cubicle there is a closed liquid circuit. Accord- 
= to the invention the liquid is circulated by pumps, where it is 

Vvantageous to have one of the elements as an air lift pump. Many 
details of the design of the elements are described in 17 sub-claims. 


19973 Heat transfer sr. Fujie, K.; Itoh, M.; Innami, T.; 
Kimura, H.; Nakayama, W.; Yanagida, T. (to Hitachi, Ltd.). US 
Patent 4,044,797. 30 Aug 1977. Priority date 25 Nov 1974, Japan. 6p. 
A heat transfer pipe for use in a heat exchanger such as air 
conditioner, freezer and boiler is disclosed wherein grooves are 
formed in the inner wall surface of the pipe, which are by far finer in 
size than the grooves that have been provided for the purpose of 
increasing the heat transfer area in general, and slanting relative to 
the axis of pire, to thereby improve the heat transfer rate without 
increasing the pressure loss caused to the fluid flowing through the 
pipe. 
19974 Roof insulation support system. Fischer, L.J.; McNellis, 
T.J. US Patent 4,044,521. 30 Aug 1977. Filed date 3 Jun 1976. 6p. 
A roof insulator support system includes a plurality of longi- 
tudinally extending beams supporting a plurality of regularly spaced, 
laterally extending purlins of Z-shaped cross section with an up- 
turned lip portion on the lower flange of each purlin. Elongated liner 
support members, being extrusions of a generally inverted T-shape, 
are attached to and extend along the bottom of each purlin. Each 
liner support member is attached to a purlin by the interaction of a 
clip member which engages the lip portion of the purlin and a clip 
flange which engages the bottom of the lower flange of each purlin 
to prevent vertical displacement thereof. The horizontal portions of 
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liner support members on adjacent = of purlins support roof liner 
panels laid between the purlins. A layer of insulation material is laid 
on top of the roof liner panels and a roof extends over the purlins. 


19975 Water heat pipe with improved compatability. Lamp, T.R. 
(to Hughes Aircraft Co.). US Patent 4,043,387. 23 Aug 1977. Filed 
date 26 Nov 1976. 2p. 

Tantalum and like metals, when added to a wafer/ferrous 
metal heat pipe in the form of a foil, gauze or wire, acts as a 
hydrogen getter in order to counteract the otherwise incompatibility 
of the heat pipe enclosure material with the water working fluid. 


19976 Heat exchanger with plate-shaped heat exchanger matrix 
for heat transfer between three media. Foerster, S.; Kleemann, M. (to 
Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.)). 
German(FRG) Patent 2,549,053/A/. 18 May 1977. 15p. (In 
German). 

A heat exchanger with plate-shaped heat exchanger matrix 
for heat transfer between three media is described, where the inter- 
mediate space available for heat transfer can have flow through 
them with low pressure losses. The heat exchanger matrix consists of 
the folds of two sheets arranged at a certain distance apart and being 
mirror images of each other, and the intermediate space between 
them is open at the front. 


19977 High power turbine wheel. Minato, A.; Shimizu, T.; Kane- 
kiyo, Y. (to Hitachi Ltd., Tokyo (Japan)). German(FRG) Patent 
2,621,297/A/. 25 Nov 1976. 29p. (In German). 

Due to the striandter environmental protection conditions, 
partly for economic reasons, the demand for higher permissible 
working temperature and speed, i.e., for increased power of turbine 
blowers and compressors has caused the author to make a detailed 
study of the materials concerned. The object was to produce a high- 
strength, tough material even at high temperatures, easily workable 
and weldable at low heating temperature, without subsequent crack 
formation. A martensite stainless steel was thoroughly tested and is 
according to the values in the claim superior to known steel elloys. 
The content of C, Si, Mn, Ni, Cr, Mo, Nb, N is numerically given 
and their effects on the properties of the alloy are explained. 


19978 Method for the production of heat exchangers. Creighton, 
G.R. (to Ciba-Geigy A.G. ). German(FRG) Patent 2,515,378/A/. 23 
Oct 1975. 21p. (In German). 

The patent refers to the rational production of a meandering 
tube coil for a heat exchanger. It can be prefabricated by glueing 
stacked material strips, can be stored flat requiring little space, and 
can be blown up for installation by a pressure agent, liquid or 
gaseous. The material used may be copper, aluminium, aluminium 
alloys, or thermoplastics. 


19979 Heat exchanger with fins arranged at regular intervals. 
Stephan, E.W. (to Buderus A.G. ). German(FRG) Patent 2,415,656/ 
A/. 16 Oct 1975. 8p. (In German). 

The invention aims at a further improvement of the efficiency 
of finned heat exchangers without much constructive expenditure. A 
channel for the liquid heat carrier medium, e.g. a tube, is equipped 
with rectangular, quadratic, or round fins at regular intervals; these 
fins, by means of convection, transfer the heat taken up by the tube 
due to heat conduction to a gas cross-flowing the tube, e.g. air. Heat 
transfer is improved by special shaping of the fins according to the 
invention. 


19980 Utilization of a heat exchanger element with waved wall 
for a desalination plant. Lotz, C.W.; Diedrich, G.E. (to General 
Electric Co., Schenectady, N.Y. (USA)). German(FRG) Patent 
1,444,340/C/. 25 Sep 1975. Sp. (In German). 

The elements result in low operational and maintenance costs 
due to a high efficiency of the heat exchanger and prevention of 
encrustation. This is achieved by vertical corrugation in the walls of 
the heat exchanger elements. Numerical values are given for the 
dimension of these corrugation. Only the wave troughs in the walls 
are fully covered by the liquid to be distilled at a commantndy 
controlled flow rate. The peaks are wetted under the influence of 
surface tension by a thin, easily vaporizing layer. The distillate 
spitting out of the troughs prevents encrustation. 


CRYOGENIC AND SUPERCONDUCTING EQUIPMENT AND 
DEVICES 


REFER ALSO TO CITATION(S) 19288, 19474, 20205, 21027, 
21028, 21030, 21031, 21032, 21033, 21035, 21039, 21040, 21041, 
21042, 21043, 21044, 21060, 21127 


19981 (AD-A—056361) Evaluation of a triaxial SQUID magne- 
tometer designed for use as an ELF magnetic antenna. Interim report. 
Wolf, S.A.; Dinger, R.J.; Goldstein, J. (Naval Research Lab., Wash- 
ington, DC (USA)). Apr 1978. 30p. (NRL-MR—3757). NTIS PC 
A03/MF AOl. 
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A triaxis| SQUID magnetometer system has been proposed 
for use in a submarine towed ELF receiving antenna system. This 
report describes the testing of the magnetometer system to determine 
the magnetic orthogonality among the channels of the system, the 
instrument noise level and responsivity. The other parameters of the 
system, mostly electrical in nature, had been determined previously. 


19982 (LA—7297-C) Workshop on stability in superconducting 
magnets, Los Alamos, New Mexico, July 25—29, 1977. Hassenzahl, 
W.V.; Rogers, J.D. (comps.). (Los Alamos Scientific Lab., NM 
(USA)). Jun 1978. Contract W-7405-ENG-36. 39p. (CONF-770771— 
). Dep. NTIS, PC A03/MF AOl1. 

From Workshop on stability in superconducting magnets; Los 
Alamos, NM, USA (25 Jul 1977). 

The week-long Workshop on Stability in Superconducting 
Magnets sponsored by the Los Alamos Scientific Laboratory was a 
delightful technical success. Experts in theory and practice from all 
areas of the superconducting community met to discuss the intrica- 
cies of the stability problem. Detailed theory, recent data, computer 
interpretations of both, and engineering or design solutions to assure 
stability were presented. Emphasis of the workshop was mostly on 
the aspects of heat transfer necessary to promote stability and 
recovery. For the use of the attendees we have compiled Martin 
Wilson's talk of July 31; several summaries of the main sessions, as 
presented by rapporteurs on August 4; brief synopses of some of the 
working group sessions; a conference review by Wilson; and a list of 
attendees. 


19983 (N—78-21406) Cryogenic-coolant *He-superconductor in- 
teraction. Final report. Caspi, S.; Lee, J.Y.; Kim, Y.I.; Allen, R.J.; 
Frederking, T.H.K. (California Univ., Los Angeles (USA). School 
of Engineering and Applied Science). Apr 1978. 93p. (NASA-CR— 
2963; UCLA-ENG—7767). NTIS PC A05/MF AOl. 

The thermodynamic and thermal interaction between a type 2 
composite alloy and cryo-coolant *He was studied with emphasis on 
post quench phenomena of formvar coated conductors. The latter 
were investigated using a heater simulation technique. Overall heat 
transfer coefficients were evaluated for the quench onset point. Heat 
flux densities were determined for phenomena of thermal switching 
between a peak and a recovery value. The study covered near 
saturated liquid, pressurized *He, both above and below the lambda 
transition, and above and below the thermodynamic critical pres- 
sure. In addition, friction coefficients for relative motion between 
formvar insulated conductors were determined. 


19984 (UWFDM—261) Optimization of the high field critical 
current density in MF NbsSn for magnet use. Hong, S.O.; Larbales- 
tier, D.C. (Wisconsin Univ., Madison (USA). Dept. of Nuclear 
Engineering). Sep 1978. Contract EY-76-S-02-2272. 4p. (CONF- 
780952—14). Dep. NTIS, MF AO1. 

From Applied superconductivity conference; Pittsburgh, PA, 
USA (25 Sep 1978). 

Portions of document are illegible. 

We here report new high field critical current measurements 
on 1 M NbsSn conductors together with some bend test data on a 
conductor to be used for a 15 tesla magnet system. The results show 
that zero stress J/sub c/ values of 280 A/mm? (measured over the 
bronze + Nb cross section) at 15 tesla are obtained. These high 
values have now been obtained for 3 different composites from 3 
different sources, gy oe that it should now be possible to specify 
high J/sub c/ from filamentary NbsSn with some confidence. We 
have also made measurements of J/sub c/ under tensile stress in the 
field range 13 to 16 tesla obtaining values of over 500 A/mm? at 15 
tesla, approximately twice as large as those obtained in zero stress 
measurements. We also report on some room temperature bend test 
measurements for which no degradation in J/sub c/ was observed 
until strains of at least 0.5 percent were reached. 


19985 Holmium-in-gold nuclear orientation thermometer for use 
from 1 K to 30 mK. Barclay, J.A.; Bingham, D.; Blamey, P.J. (Los 
Alamos Scientific Laboratory, Los Alamos, New Mexico). J. Low 
Temp. Phys.; 33: No. 3, 343-355(1 Nov 1978). 

A new y-ray anisotropy thermometer which may ultimately 
be capable of primary thermometry from > or =1 K down to ~30 
mK is reported. The thermometer is a dilute solid solution, ~0.1 at 
%, of /sup 166m/Ho in gold. Two different sample preparation 
schemes and other relevant details are discussed. The anisotropy of 
the 712-keV y-ray as a function of B and T is presented. The 
interpretation of the anisotropy in terms of the crystal field, electron- 
ic Zeeman, and hyperfine interaction is discussed. It is concluded 
that incorrect crystal field parameters for HoAu are the reason for 
the discrepancy between theory and experiment. Relaxation effects 
are briefly considered. 


19986 Rotor member for superconducting generator. Cooper, 
G.D.; Litz, D.C. (to Westinghouse Electric Corp.). US Patent 
4,123,676. 31 Oct 1978. Filed date 22 Oct 1976. 8p. 
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A rotor is provided for an alternating current generator 
carrying a superconducting field winding and having a combined 
damper and shield member comprising a cylindrical member of high 
electrical conductivity. The shield member is attached to the rotor 
only at the end opposite the drive shaft and is supported on the rotor 
at the drive end in a manner to permit relative movement between 
the shield and the support. 


19987 Investigation of bridge junctions made of the high-tempera- 
ture superconductor NbsSn. Golovashkin, A.I.; Lykov, A.N. (P. N. 
Lebedev Physics Institute, USSR Academy of Sciences). Sov. Phys. - 
JETP (Engl. Transl.); 47: No. 1, 110-115(Jan 1978). 

The properties of NbsSn bridge junctions produced by double 
scribing are investigated. The current-voltage characteristics and the 
temperature dependence of the critical current of such film bridges 
are measured, and current steps are obtained in centimeter and 
decimeter microwave fields. A model is proposed to describe the 
steplike character of the current-voltage characteristics of bridges of 
high-temperature superconducting alloys. It is shown that this 
model, which is based on the interaction between the alternating 
current due to the microwave field and the current due to the 
periodic motion of the Abrikosov vortices through the junction, 
agrees well with experiment. 


19988 Parallel field losses in twisted multifilament su; 

tors. Carr, W.J. Jr. (Westinghouse Research Labs., Pittsburgh). op 
152-160 of Sixth symposium on engineering problems of fusion 
research. New York; Inst. of Electrical and Electronic Engineers 
Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

In some applications of multifilament superconducting wire 
an appreciable component of a time dependent magnetic field exists 
along the axis of the wire. In this case currents tend to be induced 
along the twisted filaments, and across the matrix, and loss and 
stability problems are introduced. It has been suggested by various 
authors that these effects can be minimized by periodically introduc- 
ing reverse twist in the wire. A calculation is given for the eddy 
current loss that can be expected for such a conductor. The calcula- 
tion also applies for the case where the twist is uniform but the 
direction of the magnetic field reverses along the length of the 
conductor. 


19989 Losses in twisted multifilament superconductors in simu- 
lated poloidal (parallel) fields. Walker, M.S. (Westinghouse Research 
Labs., Pittsburgh); Wagner, G.R.; Shen, S.S. pp 156-160 of Sixth 
symposium on engineering problems of fusion research. New York; 
Inst. of Electrical and Electronic Engineers Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

Calorimetric measurements of losses were made at 4.2°K on 
five samples of twisted multifilament superconductors in a parallel 
alternating magnetic field superimposed on a fixed background field. 
Each sample consisted of several hundred to a thousand strands of 
0.208 mm diameter conductor stacked and potted in lel with 
their ends polished to avoid filament shorting. The effects of twist 
reversal or spatially periodic reversal of field were studied by 
measuring the losses after successively cutting each piece of the 
stack in half. Two twist pitch lengths were examined. The results are 
in reasonable agreement with the theory derived by Shen and Miller 
and by Carr where the loss consists of individual filament hysteresis 
losses and eddy current or “coupling” losses, which for some of the 
conditions of the experiment were comparable in magnitude. The 
eddy current losses were, however, lower than anticipated, suggest- 
ing that the resistivity for conduction transverse to the filaments may 
be enhanced by diffusion layer formation or by an effective shorten- 
ing of the electronic mean free path through scattering from the 

ilaments. 


19990 Theoretical and experimental determination of mechanical 
properties of superconducting coil composites. Sun, C.T. (Iowa State 
Univ., Ames); Gray, W.H. pp 261-265 of Sixth symposium on 
engineering problems of fusion research. New York; Inst. of Electri- 
cal and Electronic Engineers Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

The objective of this research work is to characterize the 
material properties of a superconducting coil composite in terms of 
the material properties of each constituent material. In this report, a 
preliminary investigation of an NbTi/Cu superconducting toroidal 
field coil composite is reported. The theoretical predictions and the 
experimental procedures to determine the effective elastic constants 
of the composite coil are described in the next two sections. 


19991 Neon refrigerator for cooling magnetic systems. Batrakov, 
B.P.; Kravchenko, V.A. (Kharkov Physical-Technical Inst.). pp 722- 
723 of Sixth symposium on engineering problems of fusion research. 
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pot York; Institute of Electrical and Electronics Engineers, Inc. 
(1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

A description is presented of a neon refrigerator, which 
operates with throttling and preliminary cooling by liquid nitrogen. 
Heat exchanger parameters, design features and startup procedure 
are given in detail. The maximum cooling rate of the refrigerator is 
360 W. The refrigerator may be used for cooling large magnetic 
systems as well as for cooling the pumping elements in high-capacity 
condensation-adsorption pumps, and for preliminary cooling of large 
superconducting magnets. 


PROTECTIVE STRUCTURES AND EQUIPMENT 
REFER ALSO TO CITATION(S) 20275 


19992 (LA—7550-MS) Analysis of ventilation systems subjected 
to tornado conditions, May 1—September 30, 1977. Andrae, R.W.; 
Duerre, K.H.; Dove, R.C.; Smith, M.H.; Gregory, W.S. (Los 
Alamos Scientific Lab., NM (USA)). Dec 1978. Contract W-7405- 
ENG-36. 117p. Dep. NTIS, PC A06/MF AO1. 

A computer code called TVENT was developed to predict 
variations of pressure and flow induced in nuclear facility ventilation 
systems by a tornado. The final revisions made to TVENT that 
resulted from the suggestions of several users and the application of 
TVENT by the Los Alamos Scientific Laboratory (LASL) to real 
ventilation systems, such as those in the new LASL plutonium 
facility are described. TVENT was also used in an investigation of 
scale-modeling laws for ventilation systems. Application of TVENT 
to the LASL plutonium facility demonstrated that the code will 
handle large, complex systems. The results showed that tornado- 
induced transients would produce pressure reversals between zones 
and high flow through the filters in some plenums. The investigation 
of any serious implications of these conditions will require a separate 
effort that is beyond the scope of this report. Scale models based on 
several different assumptions were analyzed using TVENT to deter- 
mine the best approach in building a scale model. One model 
distorted viscosity, and another distorted compressibility. Compari- 
son of the distorted model results with results obtained using full- 
scale dimensions showed conclusively that compressibility should 
not be distorted, but that viscosity can be distorted without signifi- 
cant effects. 


HANDLING EQUIPMENT AND PROCEDURES 
REFER ALSO TO CITATION(S) 18066, 18067, 18080, 18081, 18082 


19993 (NUREG/CR—0210) Benchmark experiments to test plu- 
tonium and stainless steel cross sections. Jenquin, U.P.; Bierman, S.R. 
(Battelle Pacific Northwest Labs., Richland, WA (USA)). Jun 1978. 
63p. (PNL—2273). NTIS, PC A04/MF AO1. 

Neutronics calculations of physical systems containing fission- 
able material in various configurations are often necessary to assess 
criticality safety and economic parameters. Criticality safety of the 
material must be assured for all configurations in the fuel fabrication, 
spent fuel reprocessing, and transportation processes. Integral criti- 
cality experiments are utilized to evaluate neutron cross sections, test 
theoretical methods, and validate calculational procedures. The Nu- 
clear Regulatory Commission (NRC) commissioned Battelle, Pacific 
Northwest Laboratory (PNL) to ascertain the accuracy of the 
neutron cross sections for the isotopes of plutonium and the constitu- 
ents of stainless steel and determine if improvements can be made in 
application to criticality safety analysis. NRC's particular area of 
interest is in the transportation of light—water reactor spent fuel 
assemblies. The project was divided into two tasks. The first task 
was to define a set of integral experimental measurements (bench- 
marks). The second task is to use these benchmarks in neutronics 
calculations such that the accuracy of ENDF/B-IV plutonium and 
stainless steel cross sections can be assessed. The results of the 
second task should help to identify deficiencies in the neutron cross 
sections. The results of the first task are given. 


SHIPPING CONTAINERS 
REFER ALSO TO CITATION(S) 18103, 19993 


19994 Heat transfer tests to support breeder reactor spent-fuel 
shipping cask designs. Curl, M.L.; Freedman, J.M.; Pope, 
a D.A. (Sandia Labs., Albuquerque, NM). Trans. Am. Nucl. 
Soc.; 30: 333(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 
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TRANSPORT AND STORAGE FACILITIES 


19995 Carrying of pipes made of different materials, under very 
unfavourable conditions. Kottmann, A. (Technische Werke der Stadt 
Stuttgart A.G. (Germany, F.R.)); Fojtu, P. Gas- Wasserfach, Gas- 
Erdgas; 119: No. 6, 125- 234Jun 1978). (In German). 

The loads to which one could subject pipes of various materi- 
als to failure point or beyond the yield strength were investigated. 
The calculation shows that only manufacturing fault are conceivable 
as cause for damage on properly layed pipes. In large-scale pipe 
laying, however, bending moments in pipelines can occur which 
bring about considerable deformations in plastic deformable pipes, or 
ruptures in other pipes. 


19996 Machine for forming trenches for pipelines or the like in 
the sea bed. Biberg, O.B. US Patent 4,044,566. 30 Aug 1977. Priority 
date 28 Aug 1974, Norway. 6p. 

A trenching machine comprising a carriage, a trenching unit, 
operating machinery and buoyancy tanks is disclosed. The carriage 
has wheels and is guided on the pipeline so as to permit swinging of 
the carriage around the pipeline. The carriage is also driven along 
the pipeline by engagement of the wheels with the pipeline. The 
trenching unit is rigidly connected to the major inert masses of the 
machine including the buoyancy tanks, whereas the carriage is 
carried by said major masses by vertical, hydraulic cylinders. 


= Apparatus for and a method of laying a pipe line. Stuck- 

D. (to Gewerkschaft Eisenhutte Westfalia). US Patent 
4,044 044, "565. 30 Aug 1977. Priority date 26 May 1975, German, Federal 
Republic of (F.R. Germany). 10p. 

Apparatus for, and a method of, laying a pipe line is disclosed 
which utilizes an advanceable drive shield composed of parallel 
displaceable cutter planks supported by a frame to excavate an open 
trench. Behind the shield is a receptacle which is closed to the 
trench and receives individual pipe sections for extending the pipe 
line through an opening in the receptacle. Some of the cutter planks 
and the receptacle are provided with gripping devices selectively 
operable to engage the trench walls to anchor the respective compo- 
nents against shifting forces. The receptacle is connected with the 
frame for movement therewith or for independent movement. A 
roller bed which can be raised or lowered or tilted in a universal 
manner is provided in the receptacle to receive the pipe section 
lowered into the receptacle. The frame also has an adjustable bulk- 
head at its front end which can be partly opened to allow material at 
the working face of the trench to enter the shield for subsequent 
removal. 


MINING AND DRILLING EQUIPMENT AND FACILITIES 
REFER ALSO TO CITATION(S) 17773, 17775 


19998 (PB—283053) Mining research in the Bureau of Mines: 
safety - efficiency - environmental quality. Special pub. (Bureau of 
Mines, Washington, DC (USA)). 1977. 45p. (BM-SP—1-78). NTIS 
PC A03/MF AO1. 

From the beginning, research on mine health and safety has 
been a dominating concern of the Bureau of Mines, a responsibility 
that expanded markedly as a result of the Coal Mine Health and 
Safety Act of 1969. Until the mid-1970's, research on fuel technology 
and coal production also was an important part of the Bureau's 
work. But in the 4 years following the 1973 oil crisis, Congress 
established a reorganized Federal energy research apparatus in 
which all fossil fuel research--encompassing extraction, use, and 
conservation--was centralized. Today, the Department of Energy 
houses Federal research on coal mine production technology, while 
research on coal and noncoal mine health and safety and environ- 
mental technology, and on noncoal mine production technology, 
remains with the Interior Department as a continuing responsibility 
of the Bureau of Mines. This pamphlet presents both short- and long- 
term research programs that are conducted by the Bureau in its 
search for solutions to current problems, and laying the groundwork 
for a smooth transition from today’s technology to an upgraded 
mining technology of the future. 


19999 Position indicator for downhole tool. McClure, T.L. (to 
Eastman Whipstock, Inc.). US Patent 4,121,657. 24 Oct 1978. Filed 
date 16 May 1977. 4p. 

An apparatus is disclosed to indicate at the surface when a 
tool lowered into a well bore on an electric cable is properly 
positioned in a downhole housing. The tool has a key slot and a 
muleshoe is carried by the tool to engage a key located on the 
housing and to guide the key into the key slot to properly position 
the tool. A sensing coil is carried by the tool and positioned for its 
magnetic field to pass through the key slot. Circuit means monitor 
the magnetic field and indicate at the surface when the key has been 
properly positioned in the slot. 
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Haulage and transport systems on the International 
Mining Fair at Birmingham. Heising, F. Glueckauf; 114: No. 2, 77- 
80(Jan 1978). (In German). 

From International conference on remote control and moni- 
toring in minin ; Birmingham, UK (11 - 13 Oct 1977). 

The fol owing equipment, some of it remote controlled, ex- 
hibited at the International Mining Fair at Birmingham in the 
autumn of 1977, is reported on: conveyor belts, conveyor pipes, 
vehicles not track-bound, pit locomotives, track-bound vehicles and 
glory-holes. 


20001 Mechanised drivage on the International Mining Fair at 
Birmingham. Mertens, V.; Kleinert, H.W. Glueckauf; 114: No. 2, 65- 
69(Jan 1978). (In German). 

From International conference on remote control and moni- 
toring in mining; Birmingham, UK (11 - 13 Oct 1977). 

Two-slice and full-thickness drivage equipment, exhibited on 
the International Mining Fair at Birmingham 1977, is described. 


20002 Communication and data transmission in mining operation. 
Vogt, G. Glueckauf; 114: No. 2, 59-61(Jan 1978). (In German). 

From International conference on remote control and moni- 
toring in mining; Birmingham, UK (11 - 13 Oct 1977). 

The following is reported on: signal transmission in under- 
ground mining with transmission lines, wireless transmission through 
rock, direct transmission in pits, and transmission via metallic con- 
ductors. 


20003 Face supports at the International Mining Fair at Birming- 
ham. Henrich, F. Glueckauf; 114: No. 2, 69-73(Jan 1978). (In 
German). 

From International conference on remote control and moni- 
toring in mining; Birmingham, UK (11 - 13 Oct 1977). 

Conventional and newly developed equipment and methods 
for face supports - in particular various shield-type and roof supports 
-, presented at the International Mining Fair at Birmingham in the 
autumn of 1977, are described. 


20004 Conventional drivage systems at the International Mining 
Fair at Birmingham. Rubach, K.A. Glueckauf; 114: No. 2, 64-65(Jan 
1978). (In German). 

From International conference on remote control and moni- 
toring in mining; Birmingham, UK (11 - 13 Oct 1977). 


20005 19th International Fair of Machinery in Bruenn. Prante, 
M. Glueckauf; 113: No. 2, 1073-1078(Nov 1977). (In German). 

Machinery and equipment for the haulage of fuels and other 
energy carriers are described which were exhibited on the machin- 
ery fair at Bruenn by firms supplying the mining industry. 


LASERS 


REFER ALSO TO CITATION(S) 19804, 19812, 19830, 19836, 
19888, 19957, 19962, 20881 


20006 (AD-A—052265) A sealed high-repetition-rate TEA-CO, 
laser. Pace, P.; Lacombe, M. (Defence Research Establishment 
Valcartier, Courcelette, Quebec (Canada)). Mar 1978. 44p. (DREV- 
R—4092/78). NTIS PC A03/MF AO1. 

A compact atmospheric pressure COs laser utilizing a double- 
discharge technique was constructed and operated at moderate 
repetition rates. With the addition of small amounts of hydrogen and 
carbon monoxide to the He-CO2-N2 gas mixture, sealed operational 
lifetimes exceeding 2x10° pulses were obtained. Operating in this 
mode, the output energy is about 250 mJ/pulse at repetition frequen- 
cies of 40 to 50 pulses/s. 


20007 (AD-A—053827) Compilation of data relevant to rare gas- 
rare gas and rare gas-monohalide excimer lasers. Volume I. Technical 
report. McDaniel, E.W.; Flannery, M.R.; Ellis, H.W.; Eisele, F.L.; 
Pope, W. (Army Missile Research and Development Command, 
Redstone Arsenal, AL (USA). High Energy Laser and Research 
Lab.). Dec 1977. 421p. (DRDMI-H—78-1(Vol.1)). NTIS PC A18/ 
MF AOl. 


This report is a compilation of atomic data designed mainly to 
serve the needs of those engaged in research and development in the 
field of rare gas-halide and rare gas-rare gas excimer lasers. The bulk 
of the data relates to structural, radiative, and collisional properties 
of rare gas and halogen atoms and of the ions and molecules that can 
be formed from them. Two- and three-body collisions involving only 
heavy particles are covered, as are collisions of electrons and pho- 
tons with the heavy particles. 


20008 (AD-A—053828) Compilation of data relevant to rare gas- 
rare gas and rare gas-monohalide excimer lasers. Volume II. Technical 
report. McDaniel, E.W.; Flannery, M.R.; Ellis, H.W.; Eisele, F.L.; 


Pope, W. (Army Missile Seg and eg pe Command, 
Laser and Research 
Ol. 2)). NTIS PC A20/ 


Redstone Arsenal, AL (USA). High Ener 
Lab.). Dec 1977. 454p. (DRDMI-H—78-1 
MF AOl. 

Topics discussed include: Electron-Heavy Particle Collisions; 
Photon Collisions with Heavy Particles and Electrons; Transport 
Properties of Electrons, Ions, and Neutrals in Gases; Interactions 
with Static or Quasi-Static Electric and Magnetic Fields; Particle 
Penetration in Gases (Ions, Neutrals and Electrons); and Particle and 
Photon Interactions with solids. 


20009 (AD-A—054149) TEA laser emission on the sequence 
bands of CO,. Lavigne, P.; Lachambre, J.L.; Otis, G. (Defence 
Research Establishment Valcartier, Courcelette, Quebec (Canada)). 
Apr 1978. 19p. (DREV- R—4105/78). NTIS PC A02/MF AOI. 

Laser emission on the sequence bands of CO? has been 
achieved in a TEA amplifier by using either a hot-CO? cell or a 
Michelson interferometer to prevent oscillation of the regular bands. 
It has been found that the insertion losses of the hot-CO? filter 
severely limit the energy-extraction efficiency on the sequence 
bands. With the Michelson filter, output energies of 140 mJ on the 
P17 sequence line have been produced in a 33-cm long TEA 
amplifier. The relatively low efficiencies obtained suggest that the 
generation of high-intensity laser beams at the sequence-band fre- 
quencies would require the use of an oscillator-amplifier combina- 
tion. 


20010 (AD-A—054223) Development of pumps for pulse com- 
pression laser applications. Final report, 15 June 1976—15 December 
1977. Melamed, N.T.; Zollweg, R.J.; Pack, J.L.; Henningsen, T.; 
Veligdan, J.T. (Westinghouse Electric Corp., Pittsburgh, PA (USA). 
Research and Development Center). 10 Mar 1978. Contract N00014- 
76-C-0935. 57p. NTIS PC A04/MF AO1. 

The report describes an effort aimed at developing a more 
efficient flash-lamp for pumping blue laser dyes. The work was 
supported by the Navy as part of their program to develop laser 
sources which operate in the blue-green transmission band of sea 
water. The effort was based on the possible use of mercury lamps of 
the high pressure capillary type (AH6), with and without spectral 
additives. A wide range of operating conditions were explored. 
Those found most suitable for pumping Rh6G gave no better per- 
formance than xenon lamps, and tests designed to evaluate their use 
for pumping blue laser dyes also showed no evidence of improved 
performance. Additives for the spectrally enhanced lamps were 
chosen by means of a computer program. In general, the spectra of 
the additives conformed in a general way to those predicted by the 
program. However, operating difficulties primarily arising from 
lamp instabilities, precluded the useful application of these additives. 
An alternative approach, based on molecular radiators, is proposed. 


20011 (AD-A—054224) iar methods and technology 
engineering for neodymium doped YAG laser rods. progress 
report No. 3, 1 September—30 November 1977. Dentz, D. (Litton 
Systems, Inc., Morris Plains, NJ (USA). Airtron Div.). Jan 1978. 
Contract DAABO07-77-C-0375. 20p. NTIS PC A02/MF AOl. 

Additional polishing runs using the sixteen rod fixture were 
completed during this quarter. The polishing process previously 
developed was used with parallelism being obtained through dimen- 
sional control rather than interferometric monitoring. Work was 
begun to determine the influence of the fixture and mounting tech- 
nique on rod end face parallelism. 


20012 (AD-A—054477) Electrooptical devices. Semiannual tech- 
nical summary report, 1 April—30 September 1977. Melngailis, I.; 
Foyt, A.G. Jr. (Massachusetts Inst. of Tech., Lexington (USA). 
Lincoln Lab.). 30 Sep 1977. Contract F19628-76-C-0002. 27p. NTIS 
PC A03/MF AOI. 

Considerable progress has been made toward the achievement 
of the current objectives of the electrooptical device program. These 
goals are: (1) to perform life tests on GaInAsP/InP double-heteros- 
tructure (DH) diode lasers operating in the 1.0- to 1.3 micrometer 
wavelength region and analyze the degradation mechanisms, and (2) 
to fabricate and study avalanche photodiodes of similar composition 
GalnAsP operating in the same wavelength region. Life tests of CW, 
room-temperature GalnAsP/InP DH lasers have continued with a 
total of 13 devices examined in some detail. Eleven of the lasers have 
operated for over 2000 with the longest-lived operating 7700 before 
failure. End-face contamination problems have apparently been re- 
duced and other mechanisms for degradation, bath of external and 
internal nature, are under study. CW operation of the DH GalnAsP/ 
InP lasers has been demonstrated at temperatures up to 50 C. The 
pulsed threshold was found to increase with temperature as Jth = jo 
exp (T/To) with to approx 75 C and Jo a constant. Over the 
temperature range 10 C < T < 50 C, the temperature dependence 
of the wavelength was approximately linear with delta Lambda/ 
delta T approx 3.2 A/C. The pulse response and modulation charac- 
teristics of GalnAsP/InP lasers have also been investigated. Clean 
output pulses with restimates of less than 250 psec, pulse modulation 
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at 200 megapulses/sec, and pulse-position modulation at a 100-Mbit/ 
sec rate have been achieved. Modulation rates in the GHz range 
should be attainable. 


20013 (AD-A—054616) Simplified model of a cw diffusion-type 
chemical laser - an extension. Interim report. Mirels, H. (Aerospace 
Corp., El Segundo, CA (USA). Ivan A. Getting Labs.). 7 Apr 1978. 
Contract F04701-77-C-0078. 59p. (TR—0078(3 1)-3). NTIS PC 
A04/MF AO1. 

The simplified two-vibrational-level model of a cw diffusion- 
type chemical laser presented by Mirels, Hofland, and King is 
extended to include multiple vibrational levels. Both laminar and 
turbulent diffusion are considered. Expressions for axial gain distri- 
bution and net output power from a Fabry-Perot optical resonator 
are deduced. For a given lasing species, the resulting cw chemical 
laser scaling laws are the same as those previously deduced by 
Mirels, Hofland, and King, except for the dependence of certain 
coefficients on rotational quantum number J and temperature T. 
Broadwell previously presented a multiple-vibrational-level model 
for a cw chemical laser that was limited, however, to turbulent 
diffusion. The flame-sheet-mixing model used in the present study is 
shown to give results that are identical with those from the sched- 
uled-mixing model of Broadwell when mean chemical rates are used. 


20014 (AD-A—054670) Iii-v heterojunction structures for long- 
wavelength injection laser. Quarterly report No. 5 (interim), 16 
August—15 November 1977. Nuese, C.J.; Olsen, G.H.; Enstrom, 
R.E.; Ettenberg, M. (RCA Labs., Princeton, NJ (USA)). May 1978. 
Contract DAABO07-76-C-0872,. 12p. (PRRL—78-CR-22). NTIS PC 
A02/MF AO1. 

Several double heterostructure injection lasers were fabricat- 
ed from vapor-grown InGaAs P/InP. Laser wavelength was 1.4 
micrometer. The lowest threshold current density observed was 
2385 A/cm.? The etching characteristics of bromine-methanol-phos- 
phoric acid solutions on InP were tabulated. 


20015 (AD-A—054675) The synthesis of substituted nickel dith- 
iene complexes with intense electronic transitions in the infrared 
region. Final report, 1 June 1976—30 November 1977. Nazzal, A.; 
Lane, R.W.; Mayerle, J.J.; Mueller-Westerhoff, U.T. (International 
Business Machines Corp., San Jose, CA (USA). Research Lab.). 14 
Apr 1978. Contract DAAG29-76-C-0052. 17p. NTIS PC A02/MF 
AOl. 


The research was concerned with the synthesis of nickel 
dithiene complexes possessing laser Q-switching capability in the 
infrared region, particularly at wavelengths greater than 1.06 mi- 
crometers. Those factors exerting the largest influence on the energy 
of the relevant pi-pi* transition were investigated. The longest 
wavelength absorption obtained lies at 1.37 micrometers. 


20016 (AD-A—054873) Vibrating mirror system suitable for q- 
switching large-aperture lasers. Beckwith, P.J. (Materials Research 
Labs., Maribyrnong (Australia)). Nov 1977. 19p. (MRL-R—700). 
NTIS PC A02/MF AO1. 

Resonant vibrating mirrors provide a convenient means of Q- 
switching a laser, but large-aperture versions require careful design if 
the drive power is not to become excessive. This report outlines the 
design principles involved in the optimisation of moving-iron galva- 
nometer drivers, and describes a prototype device with an aperture 
of 40 mm x 80 mm which is capable of beam deflections of + or - 40 
mrad at 800 Hz. Some suggestions are made concerning more 
refined designs. 


20017 (AD-A—055180) Output power variations in ND:YAG 
laser hosts. Maupin, W.B. II. (Air Force Inst. of Tech., Wright- 
Patterson AFB, OH (USA). School of Engineering). Dec 1976. 60p. 
NTIS PC A04/MF AOI. 

Thesis. 

Seemingly identical Nd:YAG laser rods often exhibit signifi- 
cant variations in output power. The purpose of this report is to 
investigate the possible cause or causes for the performance vari- 
ations in Nd:YAG laser rods. The fundamental chemical and crystal 
growth characteristics of Nd:YAG are reviewed. The spectroscopy 
of Nd:YAG is discussed with emphasis on the laser transition. The 
more common spectroscopic parameters are defined and the impor- 
tant relationships between them derived. Expressions relating the 
laser performance of cw and Q-switched systems to the host param- 
eters are developed and the important parameters are discussed. 
Possible energy transfer mechanisms to account for performance 
variations are presented and evaluated. It is proposed that concentra- 
tion variations are primarily responsible for laser performance fluctu- 
—— and a method for obtaining experimental verification is out- 
ined. 


20018 (AD-A—055229) Reaction-r constants and simple rate 
theories applied to the mercury-chloride laser. Summers, R.P. (Air 
Force Inst. of Tech., Wright-Patterson AFB, OH (USA). School of 
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ig I 9 Mar 1978. 117p. (AFIT/GNE/PH—78M-9). NTIS 
PC A06/MF AO1. 

Several simple theories for reaction-rate constants are applied 
to the HgCl laser reactions. These theories are discussed and ana- 
lyzed using existing data. The theories that are discussed are applica- 
ble to dissociative recombination, dissociative attachment, ion neu- 
tral association, bimolecular charge transfer, ionic recombination, 
and harpooning reactions. A simple theoretical model of the HgCl 
laser is constructed. The gases that are included in the laser are Ar, 
Xe, Hg, and Cl2. Reaction-rate constants for the reactions are 
computed using either theoretical or experimental data. The model is 
analyzed using an analytical approach and a computer generated 
solution. The model is found to be very sensitive to the dissociative 
attachment rate of Cl2 and electron impact pumping rate constants. 
This report contains an 82-item bibliography. 


20019 (AD-A—055274) Studies of techniques for generation of 
vacuum ultraviolet and soft x-ray laser radiation. Final report, 1 
October 1976—30 April 1978. Harris, S.E. (Stanford Univ., CA 
(USA). Edward L. Ginzton Lab.). May 1978. Contract N00014-75- 
C-0576. 40p. (GL—2811). NTIS PC A03/MF AOi. 

This report describes theoretical and experimental work on 
two types of laser induced collisional processes. These are the 
dipole-dipole process and the charge exchange process. Using two 
synchronously pumped mode-locked dye lasers, a dipole-dipole cross 
section of 4 x 10~**/cm? has been demonstrated in the Sr-Ca system. 
The authors also report theoretical progress in the areas of laser 
induced spin exchange collisions and collisionally induced Raman 
processes. Lasing and inversion on the Sr+ resonance line at 4078 
angstrom is also described. This first demonstration of the inversion 
of an ion with respect to its ground state has important implications 
for the construction of short wavelength lasers. 


20020 (AD-A—055419) Characterization of high power GaAs 
lasers. Murawinski, D.J. (Air Force Inst. of Tech., Wright-Patterson 
AFB, OH (USA). School of Engineering). Dec 1977. 66p. (AFIT/ 
GEP/PH—77-9). NTIS PC A04/MF AO1. 

Thesis. 

High power, cryogenically operated, dual cavity, ternary 
heterostructure, GaAs lasers are characterized under cw and 25 
MHz RF current modulation conditions. The cw characteristics that 
are measured include: power, spectral, spatial, and temporal charac- 
teristics. It is calculated that degradation of one cavity will cause 
complete laser failure when the laser is operated near maximum 
rated drive current due to the dual cavity structure of these devices. 
RF current modulation at 25 MHz causes the lasers to fail within a 
few hours, although the same lasers exhibited stable operation under 
cw drive conditions. It is postulated that the piezoelectric effect in 
the GaAs material causes the rapid degradation, but further refine- 
ments in the calculation of the shear force present in the GaAs 
material is needed before definite conclusions can be made. The 
increase in the average output power of the GaAs lasers, operated 
with RF current modulation, is empirically related to the ac input 
power of the signal, but the mechanism by which this can occur is 
not understood. 


20021 (AD-A—055420) Lifetime measurements using fluores- 
cence emission. Wharton, J.J. Jr. (Air Force Inst. of Tech., Wright- 
Patterson AFB, OH (USA). School of Engineering). Dec 1977. 72p. 
(AFIT/GEP/PH—77-16). NTIS PC A04/MF AOI1. 

Thesis. 

Two experimental methods are developed for measuring flu- 
orescence lifetimes on the order of ten nanoseconds. These data are 
necessary for measurements of species concentrations in combustion 
flames. The first method is based on counting photons within a fixed 
time interval, the —— of which can be varied with respect to the 
excitation time of the sample. The second method uses a time to 
pulse height converter to measure the elapsed time between excita- 
tion of the sample and emission of a photon. The number of photons 
detected per laser pulse is reduced to one or less in order to obtain a 
valid statistical distribution. A tunable dye laser is used as the 
excitation source, and nitrogen dioxide is used as the test sample at 
pressures of 30 torr or less. (Author) 


20022 (AD-A—055432) Topics in optical materials and device 
research. Final technical report September 1976—September 1977. 
Bandes, D.; Barrett, T.B.; Brule, J.J.; Ryan, C.E.; Yukon, S.P. 
(Parke Mathematical Labs., Inc., Carlisle, MA (USA)). Mar 1978. 
Contract F19628-77-C-0037. 139p. NTIS PC A07/MF AOI. 

The final report consists of 4 diverse parts: a summary with 
references of theoretical modeling of multiphonon infrared absorp- 
tion and modeling of some signal transmission properties of optical 
fibers; a synopsis of 2 reports which describe and summarize the IR 
Laser Window Project and IR Imaging Project at RADC/ES; a 
synopsis of charge coupled devices and related technologies and its 
significance to some Air Force systems; and a description of 
CDC6600 software for reduction of Fourier spectrometer measure- 
ments from a Digilab, Inc. FTS14. 
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20023 (AD-A—055627) Effects of neutron radiation on alumi- 
num-gallium-arsenide lasers. Walsh, T.E. Jr. (Air Force Inst. of 
Tech., Wright-Patterson AFB, OH (USA). School of Engineering). 
Mar 1978. 65p. (AFIT/GNE/PH—78-11). NTIS PC A04/MF AO1. 

Thesis. 

Double heterojunction aluminum-gallium-arsenide laser 
diodes were irradiated in a nuclear reactor to determine the effects 
of neutron radiation. Two types of lasers were used; both types of 
diodes showed significant decreases in power output at neutron 
fluences of 10'* n/cm?. Linear increases in threshold current and 
linear decreases in external quantum efficiency were observed. 
There was no significant change in bias voltage versus forward 
current or in the spectral composition of the output of the diodes at 
neutron fluences up to 10° n/cm* Formulas were developed to 
predict the changes in threshold current, external quantum efficiency 
and power at a constant current above threshold. Damage coeffi- 
cients for these formulas were derived from the irradiation data. 
Unusual discontinuities were observed in the poewr output versus 
input current curves of some diodes. Neutron irradiation tended to 
enhance these anomalies. 


20024 (AD-A—055792) Investigation of plasma processes in 
electronic transition lasers. Technical report 1 July 1977—1 July 
1978. Nighan, W.L. (United Technologies Research Center, East 
Hartford, CT (USA)). 1 Jul 1978. Contract N00014-76-C-0847. 80p. 
(UTRC/R—78-922617-3). NTIS PC AOS/MF AO1. 

The paper presents the results of an analysis of plasma proper- 
ties in an electron-beam controlled KrF* laser discharge. In the 
study special emphasis is placed on establishing the relationship 
among the numerous kinetic processes influencing the populations of 
excited specimens in the laser medium. Important reactions control- 
ling the coupled populations of rare-gas metastable states and higher 
excited states are discussed in detail, along with the resultant effect 
of these reactions of KrF* formation efficiency. It is shown that the 
rare-gas monohalide production efficiency is approximately 20% 
under typical conditions, and that no single reaction dominates either 
production or loss of KrF*. In addition, the very important role of 
halogen molecule dissociation is treated and the resultant effects of 
dissociation on the temporal variations of plasma properties and on 
plasma stability are analyzed. Reprints of related publications are 
included in an Appendix. 


20025 (AD-A—055841) Long-term laser frequency stabilization 
using a molecular beam. Final report, 1 January 1976—31 December 
1977. Ezekiel, S. (Massachusetts Inst. of Tech., Cambridge (USA). 
Research Lab. of Electronics). 2 May 1978. Contract F44620-76-C- 
0079. 21p. NTIS PC A02/MF AOl. 

The aim of the research program was the long-term stabiliza- 
tion of the frequency of the 5145 A argon ion laser by using an Ip 
resonance, observed in a molecular beam, as a reference. The major 
accomplishments and the status of the program are outlined below. 
The 5145 A argon ion laser has been locked to a hyperfine transition 
in a molecular beam of Iz. Two methods were used to measure the 
long-term frequency drift. The first method is the simpler one, and 
only requires one additional molecular beam apparatus. Here, the 
laser frequency drift is monitored by measuring the shift of the laser 
frequency with respect to the center of the same I; transition 
observed in an independent molecular beam. In the second and more 
conventional method, two argon lasers are independently stabilized 
to adjacent Ip transitions in independent molecular beams. The two 
laser outputs are mixed on a fast photodiode, and the resulting beat 
frequency gives an accurate measure of frequency stability. Both 
methods yielded similar results; i.e., better than one-part-in 107° in an 
integration time of about 100 sec. This was the highest stability 
achieved in the visible region of the spectrum at the time the 
measurements were made. The shift in the stabilized laser frequency 
as a function of laser intensity was found to be less than two-parts-in 
10** for a 1% change in laser intensity at I mW. This value is still an 
upper limit at present, pending a more detailed study. 


20026 (AD-A—055912) DARPA-NRL laser program semiannual 
technical report to defense advanced research projects agency 1 April 
1977—30 September 1977. Interim report. Watt, W.S. (Naval Re- 
search Lab., Washington, DC (USA)). Apr 1978. 146p. (NRL-MR— 
3753). NTIS PC A07/MF AOl1. 

The DARPA-NRL Laser Program is concerned with the 
development of laser technology of electronic state lasers and associ- 
ated physics. In particular the development of the XeF laser has 
been emphasized. Experimental and theoretical efforts were made to 
understand and improve laser performance. The radiative lifetimes 
of XeF and KrF were measured by the photolytic dissociation of 
XeF2 and KrF» respectively. In addition quenching rate constants 
and radiative lifetimes are used in a code to predict laser perform- 
ance of both XeF and KrF. A description of the code is given. 
Experimentally efforts have been made to measure optical absorp- 
tion in the XeF laser and to improve performance by investigating 
the role of the diluent gas. In other work, an excited metal-rare gas 
mixture was investigated to evaluate them as laser candidates. Final- 
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ly quenching measurements of Ba were begun. If high values are 
obtained for the quenching measurements, there is a possibility that a 
Ba-N2O electronic state chemical laser can be made. 


20027 (AD-A—056030) Research in laser processes. Semi- 
annual report 1 February—31 July 1977. Phelps, A.V.; Gallagher, 
A.C. (Joint Inst. for Lab. Astrophysics, Boulder, CO (USA)). Te Apr 
1978. Contract N00014-76-C-0123,. 26p. Availability: Microfiche 
copies only. 

Measurements have been made of the electrical and optical 
properties of electrical discharges in Na-Xe mixtures at high pres- 
sures. Although the discharges show desirable features such as a 
positive volt-ampere characteristics, the excited state densities are 
too low for useful gain. Since this does not appear to be the case in 
Ti-Xe, experiments and modeling directed toward an explanation 
were initiated. Scaling laws for the cathode fall region of discharges 
in helium have been used to extend low pressure experimental results 
to high pressures. Measurements are being made of electron excita- 
tion rate coefficients for the A 3 Sigma(+) sub u state of N2 in the 
range of mean energies of laser interest. Predictions have been made 
of large decreases in optical pumping efficiency at the center of the 
resonance lines of metal vapors and experiments are underway to 
test the theory. (Author) 


20028 (AD-A—056044) Laser atmospheric absorption studies. 
Final technical report July 1975-September 1977. Long, R.K.; 
Damon, E.K.; Nordstrom, R.J.; Peterson, J.C.; Thomas, M.E. (Ohio 
State Univ., Columbus (USA). Electroscience Lab.). Jun 1978. Con- 
tract F30602-76-C-0058,. 129p. (ESL—4232-6). 

Measurements of water vapor absorption coefficients for 27 
CO? laser lines are given. Some measurements were obtained using a 
spectrophone and others using a long path absorption cell. Measure- 
ments were made with pure water vapor, and with samples broad- 
ened with N? and with O?-N? mixtures. This is discussed in Section I 
and Tables II and IV summarize the results obtained. Studies of 
water vapor absorption by CO laser radiation were also conducted. 
This is discussed in Section II and the results are summarized in 
Table V. A new long path White cell was developed under this 
program. A brief description of this equipment is given in Section 
III. A small cw HF/DF chemical laser also was developed. The 
results obtained are described in Section IV. 


20029 (AD-A—056093) Analysis and design modification of an 
airborne mirror alignment system. Master's thesis. Nutz, P.D. (Air 
Force Inst. of Tech., Wright-Patterson AFB, OH (USA). School of 
Engineering). Mar 1978. 119p. NTIS PC A06/MF AO1. 

This study deals with an electronic control system modifica- 
tion to solve a torque limitation problem in the Airborne Dynamic 
Alignment System aboard the Airborne Laser Lab. This control 
system is reduced in complexity and modeled in the frequency and 
state space domains. Closed loop system response over a desired 
frequency range is obtained from the frequency domain model. 
Stability data is calculated through eigenvalue analysis of the state 
space model. A low pass filter is introduced to decrease the demand 
on the torque saturated motor. The main result of this modification is 
that the filter does not appreciably alter the closed loop response. 
This is due to the fact that the cutoff frequency of the filter must be 
extremely high to keep the modified system stable. It is concluded 
that the complimentary filter does not solve the torque saturation 
problem. A recommendation is made that further analysis be concen- 
trated in the time domain through modern state space techniques and 
the design approach to an optimal controller is presented. 


20030 (AD-A—056281) A review of rate coefficients in the H?- 
F? chemical laser system - supplement (1977). Interim report. Cohen, 
N. (Aerospace Corp., El Segundo, CA (USA). Aerophysics Lab.). 8 
Jun 1978. Contract F04701-77-C-0078. 40p. (TR—0078(3603)-4). 
NTIS PC A03/MF AOl. 

This report reviews the literature published since the last 
report covering this subject appeared: ‘A Review of Rate Coeffi- 
cients in the H?-F? Chemical Laser System,’ N. Cohen and J. F. 
Bott. Published rate data are summarized and evaluated; a list of 
‘best’ estimates of rate coefficients is presented. 


20031 (AD-A—056358) Use of multiple photoexcitation in an 
optically thick silicon-aluminum plasma to obtain lasing at 44 A. 
Interim report. Apruzese, J.P.; Whitney, K.G.; Davis, J. (Naval 
Research Lab., Washington, DC (USA)). Apr 1978. 19p. (NRL- 
MR—3760). NTIS PC A02/MF AOl1. 

It is a well established phenomenon of radiative transfer in 
stellarlike plasmas that as the optical depth of a line increases, the 
mean radiative energy flux in the line correspondingly increases to 
approach the Planck blackbody value. Recently, the possibility of 
achieving stimulated erhission in the x-ray or soft x-ray region by 
utilizing the interaction of strong lines from different elements or 
neighboring ionization stages has been considered in the context of 
resonance line pumping in high density, albeit optically thin, plas- 
mas. Proper utilization of photon trapping effects in the pumped and 
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pumping plasmas can yield comparable gains at soft x-ray frequen- 
cies to those proposed. However, these are at plasma densities that 
are significantly below and over spatial extents that are larger than 
those that would be required were one to be restricted to optically 
thin plasmas in which an exponentially decaying inversion density is 
generated. The demonstration is made by treating the physical 
situation of a non-collisionally dominated aluminum plasma with the 
aid of a new global rate equation formalism developed to include 
photoexcitation processes, on the average, into ionization equilibri- 
um calculations involving optically thick laboratory plasmas. 


20032 (AD-A—056419) Laser rods fabricated from ammrc 
grown ND:YAG. Caslavsky, J.L.; Viechnicki, D.J. (Army Materials 
and Mechanics Research Center, Watertown, MA (USA)). Jun 1978. 
13p. NTIS PC A02/MF AOl1. 

The laser will be used extensively on the modern battlefield to 
greatly improve the accuracy of new Army weapon systems. Some 
examples of applications are laser range finders in the XM-1 tank and 
other armored vehicles and laser target designators for infrared 
guided missiles and projectiles such as HELLFIRE and COPPER- 
HEAD. While lasing ability is found in gases, liquids, and solids 
(both crystalline and noncrystalline), the laser preferred in the above 
Army application, because of its high efficiency and narrow spectral 
linewidth, is a single crystal of a compound of yttrium oxide and 
aluminum oxide with small additions of neodymium oxide as the 
active element. 


20033 (AD-A—056661) A compact, sealed, single mode TEA- 
CO, laser. Pace, P.; Lacombe, M. (Defence Research Establishment 
Valcartier, Courcelette, Quebec (Canada)). Jun 1978. 25p. (DREV- 
R—4112/78). 

A compact, sealed, TEA-COz laser utilizing a double-dis- 
charge technique has been constructed and operated under single- 
mode conditions. Sealed operational lifetimes exceeding 1,000,000 
pulses have been obtained by the addition of small quantities of 
hydrogen and CO to the initial gas mixtures. It has also been found 
that operation without helium is possible giving single-mode output 
energies of about 35 mJ/pulse at peak powers of about 150 kW. The 
pulse repetition frequency was 0.5/s. To obtain single-longitudinal- 
mode operation, the laser cavity was kept at on overall length of 18 
cm. This short laser cavity allowed the oscillation of only one 
longitudinal mode when the frequency of the cavity was tuned 
closely to the CO2 line center frequency. An iris was used to restrict 
transverse modes to the TEM. Beat frequency measurements using a 
stable, cw CO, laser indicate a chirp of about 5 to 6 MHz/microsec 
in the tail of the pulse. 


20034 (AD-A—056810) New electronic transition laser systems. 
Technical report No. 1, February 17, 1977—August 17, 1977. Huestis, 
D.L.; Hill, R.M.; Eckstrom, D.J.; McCusker, M.V.; Lorents, D.C. 
(SRI International, Menlo Park, CA (USA)). May 1978. Contract 
DASG60-77-C-0028. 243p. (SRI-MP—78-07). NTIS PC All/MF 
AOl. 

This report describes our research program directed toward 
the identification of new high-performance electronic transition 
lasers, and toward the detailed characterization of these laser media. 
An extensive theoretical and experimental survey has been conduct- 
ed, emphasizing molecules whose excited states are ionic in charac- 
ter. Several promising new candidates have been identified; the laser 
potential of some of these has been investigated in detail (ICI, RgHg, 
and HgCl); others should be the subjects of further investigation 
(e.g., the cadmium and zinc halides). Perhaps the most important 
accomplishment reported here is the demonstration (in collaboration 
with Maxwell Laboratories Inc.) of an electron-beam-controlled- 
discharge HgCl laser. This report describes the experimental studies 
which led to this achievement, and points out several areas in which 
further research is needed. Considerable progress has been made in 
characterizing the microscopic processes which dominate the per- 
formance of electron-beam pumped XeF lasers. Specific attention 
has been paid to identifying and measuring the rates for the most 
important reactions which lead to the formation of XeF*. The role 
of the XeF* state which emits the prominent 460 nm band has been 
partially characterized. The rate of the removal of the lower laser 
level by collision-induced dissociation has been calculated, and the 
importance of this process emphasized. 


20035 (AD-A—056896) Calculation of the energetics and colli- 
sion dynamics of electronic transition lasers. Interim report. Michels, 
H.H.; Hobbs, R.H. (United Technologies Research Center, East 
Hartford, CT (USA)). May 1978. Contract F49620-77-C-0064. 36p. 
NTIS PC A03/MF AOI. 

The research performed under this contract was directed 
toward the calculation of the electronic structure of selected chemi- 
cal systems in order to determine their potential as laser systems. 
The systems studied included the O( +) //sub g// symmetry of Hgp, 
the A 2 Sigma(+) sub u and B2 Sigma(+) sub g states for Hg2(+), 
all low-lying 2 Sigma and 2 Pi states of MgNa and the 2 Sigma and 2 
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Pi states of HgTI. A list is given of the publication and talks resulting 
from this program. 


20036 (AD-A—056937) Design and evaluation of a facility to 
study two-dimensional supersonic air-helium mixing. Final report. 
Carlile, J.D. (Air Force Inst. of Tech., Wright-Patterson AFB, OH 
(USA). School of Engineering). Mar 1978. 47p. 

A facility to study two-dimensional supersonic air-helium 
mixing in a gas dynamic laser cavity was designed, constructed, and 
evaluated. The flow field may be analyzed via static and total 
pressure measurements, gas mixture samples, and schlieren photogra- 
phy. The multiple nozzle test section consisted of Mach 3.0 air 
nozzles alternated with Mach 3.0 helium nozzles exhausted into an 
instrumented test cavity. Pressure was maintained in the cavity by 
two alternate methods; simple diffusers exhausted to atmospheric 
conditions, and exhausting the cavity into a vow of evaculated air 
tanks. Both methods gave similar cavity flow fields as indicated by 
schlieren photography and static pressure measurements. Gas sam- 
ples and pressure measurements were taken with a series of small 
diameter probes and automatically timed solenoid valves. Gas sam- 
ples were not analyzed in this study. Nozzle exit plane Mach 
numbers were calculated from pressure measurements and verified 
with schlieren photographs of a wedge inserted into the flow. The 
ae has low helium consumption and yields accurate, repeat- 
able pressure measurements. The facility is to be used for a subse- 
quent complete flow field analysis. 


20037 Possible high energy laser at 1.27 ym. Kerber, R.L.; 
MacKnight, A.K.; Franklin, R.D. (Michigan State University, East 
Lansing, Michigan 48824). Appl. Opt.; 17: No. 20, 3276-3283(15 Oct 
1978). 

Preliminary theoretical and experimental evidence is present- 
ed that suggests the potential of lasing from the strongly forbidden 
O.('A/sub g/) —-O2(?2~/sub g/) transition of molecular oxygen. A 
rate equation model is developed which predicts pulse energies up to 
several hundred joules/liter atmosphere for typical mixtures of 
103:2Ne activated by uv photolysis in less than 10 sec. Preliminary 
results from a flash photolysis laser apparatus demonstrating 1.27-~m 
lasing are presented. Results from a computer analysis assessing the 
possibility of using this system as a multipass amplifier are also given. 


20038 (IPPCZ—213, pp 22-23) Physical-chemical processes in 
gas discharge plasma of molecular IR lasers. Volchenok, V.1,; 
Egorov, N.P.; Komarov, V.N.; Kupriyanov, S.E.; Ochkin, V.N.; 
Sobolev, N.N.; Trubacheev, E.A. (AN SSSR, Moscow. Fizicheskij 
Inst.). May 1976. (In Russian). 

From Czechoslovak seminar on plasma physics and technol- 
ogy; Liblice, Czechoslovakia (31 Mar 1977). 


20039 (IPPCZ—213, pp 44) Excitation and propagation of 
acoustic waves in a molecular laser discharge plasma. Chvojka, M.; 
Pekarek, L.; Urbankova, H. (Ceskoslovenska Akademie Ved, 
Prague. Fyzikalni Ustav). May 1976. 

From Czechoslovak seminar on plasma physics and technol- 
ogy; Liblice, Czechoslovakia (31 Mar 1977). 


20040 (NTIS/PS—78/0736) Light emitting diodes. Volume 2. 
June, 1976—June, 1978 (a bibliography with abstracts). Report for 
June 1976—June 1978. Reed, W.E. (National Technical Information 
Service, Springfield, VA (USA)). Jul 1978. 155p. NTIS PC NO1/MF 
NO. 


Studies on electroluminescent and semiconductor lasers are 
presented in the bibliography. Theory, design, applications, and 
materials are covered with applications including displays, optical 
communications, laser illuminators, signal processing, and avionics. 
The updated bibliography contains 148 abstracts, 61 of which are 
new entries to the previous edition. 


20041 (NTIS/PS—78/0808) Neodymium YAG lasers (a bibliog- 
raphy with abstracts). Report for 1964-April 1978. Smith, M.F. (Na- 
tional Technical Information Service, Springfield, VA (USA)). Aug 
1978. 156p. NTIS PC NO1/MF NOI. 

Federally funded research reports on lasing of neodymium 
doped yttrium aluminum garnet are cited. Studies on design, fabrica- 
tion, quantum efficiency, light pulses, stabilization, and testing are 
covered. Optical pumping, mode locking, frequency conversion, and 
modulation of these lasers are discussed. Laser applications such as 
optical communications, range finding, and tracking are included. 
Safety hazards and radiation damage related to neodymium YAG 
lasers are also covered. (Contains 149 abstracts) 


20042 (NTIS/PS—78/0829) Gas dynamic lasers (a bibliography 
with abstracts). Report for 1964-July 1978. Smith, M.F. (National 
Technical Information Service, Springfield, VA (USA)). Aug 1978. 
244p. 
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The citations cover research on kinetic and energy transfer 
processes, design, optics, nozzles, and performance of gas and chemi- 
cal lasers relying on gas dynamic effects for lasing enhancement. 
Diffusion and flow studies specifically applicable to such lasers are 
also included. (This updated bibliography contains 237 abstracts, 21 
of which are new entries to the previous edition.) 


20043 (NTIS/PS—78/0872) Dye lasers. Volume 2. 1975-August, 
1978 (a bibliography with abstracts). Report for 1975-August 1978. 
Smith, M.F. (National Technical Information Service, Springfield, 
VA (USA)). Aug 1978. 207p. 

The citations present studies on dye laser theory, design, 
components, optical systems, and frequency range. Abstracts on 
lasing dyes, pumping, tuning, excitation, molecular structure, and 
modulation are included. Studies on dye laser use in spectroscopy 
are covered. (This updated bibliography contains 201 abstracts, 60 of 
which are new entries to the previous edition.) 


20044 (NTIS/PS—78/0896) Carbon dioxide lasers. Volume 3. 
June, 1976-August, 1978 (a bibliography with abstracts). Report for 
June 1976-August 1978. Smith, M.F. (National Technical Informa- 
tion Service, Springfield, VA (USA)). Aug 1978. 231p. 

Citations on theory, design, operation, output, and diagnostics 
of CO? lasers are presented. Studies relating to excitation, frequency 
conversion, modulation, laser pumping, reaction kinetics, gas dynam- 
ics, and plasmas are included. The development and efficiency of 
optical components, such as mirrors, resonators, tuning devices, 
infrared optical materials, amplifiers, and gratings are also discussed. 
(This updated bibliography contains 225 abstracts, 81 of which are 
new entries to the previous edition.) 


20045 (SAND—78-0920) Laser-plasma weapons-effects-simula- 
tion progress report. Gusinow, M.A.; Woodall, D.; Anthes, J.P.; 
Palmer, M.A.; McGuire, E.J.; Matzen, M.K.; Glibert, K.M. (Sandia 
Labs., Albuquerque, NM (USA)). Jun 1978. Contract EY-76-C-04- 
0789. 47p. Dep. NTIS, PC A03/MF AO1. 

The present goal of the Laser-Plasma Weapons-Effects-Simu- 
lation Program is the study of the conversion of laser radiation to x- 
radiation. The purpose is ultimately to make an intense pulsed source 
of x-rays to be useful in simulation programs. The requirement of a 
large conversion efficiency (from Laser to x-radiation) is important 
in order to minimize the energy requirements, size, and expense of 
the laser system. 


20046 (SAND—78-2005) Radial electron beam laser excitation: 
the REBLE report. Ramirez, J.J.; Prestwich, K.R. (Sandia Labs., 
Albuquerque, NM (USA)). Oct 1978. Contract EY-76-C-04-0789. 
101p. Dep. NTIS, PC A06/MF AO1. 

The results of an investigation of techniques to generate high- 
power radially converging electron beams and the application of 
these beams to gas lasers is discussed. The design and performance of 
the REBLE accelerator that was developed for this program is 
presented. Reliable operation of the radial diode has been obtained at 
levels up to 1 MV, 200 kA, and 20 ns. It has been demonstrated that 
the anode current density can be made uniform to better than 15% 
over 1000 cm? areas with 100 to 250 A/cm? intensities. The meas- 
ured total and spatially resolved energy deposition of this radial 
electron beam in various gases is compared with Monte Carlo 
calculations. In most cases, these codes give an accurate description 
of the beam transport and energy deposition. With the electron beam 
pumping xenon gas, the amplitude of xenon excimer radiation (1720 
A°) was radially uniform to within the experimental uncertainty. 
The efficiency of converting deposited electron beam energy to 
xenon excimer radiation was 20%. 


20047 (UCRL—50025-78-2, pp 14-18) Laser useful as a fluoro- 
metric excitation source. 13 Sep 1978. 

In Electronics Engineering Department quarterly report No. 
2, 1978. 

Time-resolved fluorimetry for chemical analysis is increasing- 
ly realized with each advance in the development of fluorometric 
excitation sources, detectors, and a novel and useful laser source for 
use as a fluorometric excitation source has been developed. Two 
applications are described that show the usefulness of fluorimetry: 
biological tagging and sensitive detection of hydrocarbon molecules. 


20048 (UCRL—50025-78-2, pp 19-26) Unique system locks two 
dye lasers to precise frequency. 13 Sep 1978. 

In Electronics Engineering Department quarterly report No. 
2, 1978. 

In conjunction with LLL’s laser program, a system for lock- 
ing two dye lasers to two sequentially pumped atomic lines was 
developed. Precise frequency stabilization of these lasers is needed to 
investigate photon-excited-state chemical reactions of interest to the 
Laser Isotope Separation (LIS) program. Frequency stabilities of 
better than one part in 10’ for several hours of continuous operation 
were maintained. 
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20049 Laser-damage-resistant transparent conductive indium tin 
oxide coatings. Pawlewicz, W.T.; Mann, I.B.; Lowdermilk, W.H.; 
Milam, D. (Battelle, Pacific Northwest Laboratories, Richland, 
Washington 99352). Appl. Phys. Lett.; 34: No. 3, 196-198(1 Feb 1979). 

Transparent conductive coatings of In/sub 1.9/Sn/sub 0.1/O3 
have been made on fused silica which exhibit damage thresholds of 
2.2 and 3.1 J/cm? for 0.15- and 1-nsec Nd : glass laser pulses, 
respectively. The coatings were made by reactive sputtering in an rf 
diode system. Coating absorption detected spectrophotometrically 
was less than 1% (~300 cm™') near 1064 nm for coatings with in- 
plane resistivities of 0.017 and 0.55 2 cm. An important potential 
application for such coatings is as the electrode for electro-optic 
shutters based on the longitudinal Pockels effect which are used in 
high-energy laser systems. 


20050 Ultrahigh-Q isotropically sensitive optical filter employing 
atomic resonance transitions. Marling, J.B.; Nilsen, J.; West, L.C.; 
Wood, L.L. (University of California, Lawrence Livermore Labora- 
tory, Livermore, California 94550). J. Appl. Phys.; 50: No. 2, 610- 
614(Feb 1979). 

A new resonance principle in optical filters has been utilized 
to simultaneously permit realization of wide field-of-view (~27 sr) 
and very narrow acceptance bandwidths, approaching 0.01 A. A 
light signal is transmitted through an outer bandpass filter into a 
resonantly absorbing atomic vapor, resulting in a fluorescence signal 
at a different wavelength which is transmitted through an inner 
bandpass filter. The outer and inner bandpass filters have no 
common transmission band, resulting in complete blockage of all 
optical signals (background noise) that are not resonantly shifted in 
wavelength by the intervening atomic vapor. This “resonance filter” 
principle is experimentally verified, and system parameters are dis- 
cussed for filters utilizing potassium, rubidium, or cesium vapor at 
nine wavelengths between 420 and 532 nm. 


20051 High-power tunable 385-um D.O vapor laser optically 
pumped with a single-mode tunable CO, TEA laser. Woskoboinikow, 
P.; Praddaude, H.C.; Mulligan, W.J.; Cohn, D.R.; Lax, B. (Francis 
Bitter National Magnet Laboratory, Massachusetts Institute of Tech- 
nology, Cambridge, Massachusetts 02139). J. Appl. Phys.; 50: No. 2, 
1125-1127(Feb 1979). 

We demonstrate a 2-GHz tunability of the 385-m stimulated 
Raman transition of D,O vapor optically pumped by the 9R (22) 
transition of a tunable single-mode CO2 TEA laser. Power levels of 


up to 800 kW in 100-nsec pulses and conversion efficiency of CO2 
laser energy to D2O laser energy at 385 ym of up to 0.4% have been 
obtained with a D.O oscillator cavity. The TEA CO: pump laser, 


which consists of a grating and etalon tuned oscillator followed by 
an amplifier chain, produced 25-J 100-nsec single-mode pulses and 
was tunable +- 1 GHz around the 9R (22) line center. The present 
results indicate that tunable single-mode pump lasers are necessary in 
order to optimize high-power optically pumped laser systems and to 
produce narrow-linewidth spectral characteristics. 


20052 Single transverse mode operation in double heterostructure 
junction laser. Kawaguchi, H.; Furukawa, Y. (to Nippon Telegraph 
and Telephone Public Corp.). US Patent 4,128,815. 5 Dec 1978. 
Priority date 7 Oct 1975, Japan. 12p. 

The invention discloses a semiconductor laser which com- 
prises an optical confinement semiconductor layer having refractive 
index of ns, an active layer of an optical waveguide having a 
refractive index of n, and formed on the semiconductor layer, a 
buffer layer having a refractive index of nz and formed on the active 
layer, a mode controlling striped semiconductor layer having a 
refractive index of ng and formed on the buffer layer and opposi 
contacts, and is controllable in the transverse mode in the relations 
of ngs = ne < m and ns < m. 


20053 Optical beam expander for dye laser. Klauminzer, G.K. 
(to Molectron Corp.). US Patent 4,127,828. 28 Nov 1978. Filed date 
25 Mar 1977. 8p. 

The invention discloses a multiple prism beam expander for 
use in dye lasers and the like comprising two or more prisms 
positioned relative to each other and between a dye cell and diffrac- 
tion grating such that laser light from the dye cell is passed through 
first one of the prisms and then another with at least two of the 
prisms serving to magnify the incident light beam in the plane of 
refraction common to both prisms. 


20054 Lasing device and method using mercury and cadmium or 
ammonia, Fournier, G.; McGeoch, M. US Patent 4,126,890. 21 Nov 
1978. Priority date 19 Jan 1976, Canada. 10p. 

Light amplification for use in an optical amplifier or optical 
resonator can be obtained by exciting cad —mercury molecular 
dimer with an electron beam sustained discharge. Light amplifica- 
tion can also be obtained by exciting a mercury—ammonia complex 
with an electron beam sustained discharge or with mercury radiation 
4 2,537 Angstroms produced in an electron beam sustained dis- 
charge. 
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20055 Laser nozzle and optical cavity wall construction. Kah, 
C.L.C., Jr. (to United baa Corp.). US Patent 4,126,271. 21 
Nov 1978. Filed date 5 May 1977. 4p. 

A laser nozzle and optical cavity wall construction is formed 
of a plurality of stacked blocks bonded together to prevent inter- 
nozzle leakage and optical cavity sidewall mismatch in the flow area. 
The blocks are formed having end sections which are bonded 
together with contoured center sections forming the plurality of 
nozzles and with integral elongated projections extending down- 
stream to form the optical cavity walls. The blocks have hollow 
ends which absorb thermal expansion in bending rather than in 
crushing and tension. The laser device flanges holding the ends of 
the blocks are also provided with a cantilevered spacing block 
which maintains a seal load while allowing for expansion, preventing 
undue stresses resulting from temperature changes. 


20056 Electrogenerated chemiluminescent (ECL) laser. Jernigan, 
J.L.; Hughes, R.S.; Van Devender, R.R. Jr. (to United States of 
America as represented by the Secretary of the Navy). US Patent 
4,123,728. 31 Oct 1978. Filed date 1 Nov 1976. 4p. 

The invention discloses a laser using electrogenerated chemi- 
luminescence wherein an organic dye lasing solution is made to flow 
through or over alternately charged electrodes to charge the dye 
molecules which are then hydrodynamically diffused to maximize 
the production of excited molecules, for stimulated emission. 


20057 Method and apparatus for controlling the intensity of a 
laser ouput beam. Marlett, C.J.; Reed, E.A.; Johnson, R.C. (to Xeron 
Corp.). US Patent 4,122,409. 24 Oct 1978. Filed date 10 Mar 1976. 
14p. 

The output beam of a laser tube is modulated between a 
maximum intensity (lase) and minimum (no-lase) intensity levels by 
varying the laser tube current between corresponding values. The 
device for controlling the output beam comprises a single transistor 
provided in the current path of the laser tube, the current thereth- 
rough being controlled, or modulated, to provide the modulated 
laser beam. The device is capable of operating in a plurality of 
modes. In the preferred mode, an analog signal is coupled to the 
transistor control circurity whereby the laser beam intensity is 
linearly modulated between the maximum and minimum levels to 
provide a laser beam having grey scale capabilities. 


20058 Method and apparatus for reducing coherence of high- 
power laser beams. Moncur, N.K.; Mayer, F.J. (to KMS Fusion, 
Inc.). US Patent 4,116,542. 26 Sep 1978. Filed date 19 May 1976. 6p. 

The invention discloses a method and apparatus for reducing 
the coherence and for smoothing the power density profile of a 
collimated high-power laser beam in which the beam is focused at a 
point on the surface of a target fabricated of material having a low 
atomic number. The initial portion of the focused beam heats the 
material to form a hot reflective plasma at the material surface. The 
remaining, major portion of the focused beam is reflected by the 
plasma and recollected to form a collimated beam having reduced 
beam coherence. 


20059 Apparatus and method for efficient synthesis of laser light. 
Epstein, M.; Marhic, M.E.; Schacham, S.E. (to Northwestern Univ.). 
US Patent 4,114,112. 12 Sep 1978. Filed date 22 Dec 1976. 8p. 
The invention discloses an apparatus and method for synthe- 
sizing laser light characterized by a plurality of discrete wave- 
lengths, without competition among different wavelengths. A pre- 
ferred embodiment of the invention includes a laser resonator having 
an optical cavity bounded by a first, reflective end plate; a gas-filled 
chamber having a pair of Brewster windows, within the optical 
cavity; and a Brewster angle Pockels cell between one Brewster 
window and the partially reflective end plate. The laser resonator 
enerates red, blue, and green laser light simultaneously and the 
‘ockels cell transmits red, blue, and green light successively, at a 
rate of at least 30 cycles per second, so that the resulting laser beam 
appears white in color. 


20060 Apparatus and method for initiating electrical discharge in 
a laser. Pressley, R.J.; Fahlen, T.S. (to GTE Sylvania Inc.). US 
Patent 4,114,114. 12 Sep 1978. Filed date 3 Mar 1977. 4p. 

The invention discloses an appartus for initiating electrical 
discharge in a gas transport laser having two or more sets of 
electrodes comprising a pulse generator connected to both sets of 
electrodes. The pulse generator comprises an alternating current (ac) 
source connected to the primary windings of two transformers 
having secondaries connected to the sets, respectively of electrodes. 
By energizing the transformers after the application of a direct 
current (dc) voltage across the electrodes of each set, a discharge 
across the sets of electrodes occurs simultaneously for a balanced 
Starting of the lasing action. The invention also comprehends the 
method of starting a laser having a plurality of sets of electrodes 
consisting of the steps of applying a dc potential across each set of 
electrodes and transmitting at least one voltage pulse simultaneously 
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to one of the electrodes of each set to produce simultaneously an 
electrical discharge between all sets of electrodes. 


20061 Laser and its method of operation. Hasson, V.H.; von 
Bergmann, H.M. (to South African Inventions Development Corp.). 
US Patent 4,114,113. 12 Sep 1978. Priority date 3 Jun 1975, South 
Africa. 8p. 

The invention relates to transversely-excited gas lasers, in 
which the gas may be at atmospheric or greater pressure and in 
which the gas is excited by means of a distributed electric discharge 
between two electrodes. The electrodes, which are preferable elon- 
gate, are such that an initial trigger discharge occurs between minor 
trigger portions of the electrodes which conditions the discharge gap 
between the electrodes resulting in a distributed, preferably glow- 
type discharge, between the major portions of the electrodes causing 
lasing action in the gas. The trigger discharge preferably generates 
electro-magnetic radiation of high intensity to cause volume photo- 
ionization of the gas. The electrodes may be composite in form, each 
having a trigger electrode and a main dicharge electrode that are 
directly electrically connected to each other. 


20062 Gas laser generator. Godard, B. (to Compagnie Generale 
d’Electricite S.A.). US Patent 4,112,391. 5 Sep 1978. Priority date 21 
Aug 1975, France. 6p. 

A laser generator is described that comprises two flat energi- 
zation lines having the shape of arcs of a half parabola, these lines 
being in electrical continuity along a common segment connecting 
the merged focusses of the half parabola arcs and a joint situated 
near the apexes of the half parabola arcs. 


20063 Laser generator device emitting at a wavelength close to 

1.3 microns. Farcy, J.C. (to Compagnie Generale d’Electricite S.A.). 

ba Patent 4,112,390. 5 Sep 1978. Priority date 17 Nov 1975, France. 
Pp. 

The invention relates to a laser generator device emitting at a 
wavelength of 1.3 microns. This device includes a laser oscillator 
with a neodymium-doped glass, an iodine gas amplifier disposed at 
the output of the oscillator, and means for causing the emission of 
the oscillator to take place at a wavelength close to 1.3 microns. The 
laser can be applied to the production of plasmas. 


20064 Diode laser with ring reflector. Streifer, W.; Scifres, D.R.; 
Burnham, R.D. (to Xerox Corporation). US Patent 4,112,389. 5 Sep 
1978. Filed date 21 Jan 1977. 6p. 

The invention discloses a diode laser having an active region 
which has a section in the shape of a closed loop or ring, with the 
path length of the loop or ring causing a light wave traveling 
completely around the loop or ring section from a coupler section of 
the active region to undergo a phase shift of 180° relative to its 
starting phase whereby the two waves interfere destructively, and 
thus provide optical feedback. 


20065 Stabilization of He.(A*>/sub u/*) molecules in liquid 
helium by optical pumping for vacuum uv laser. Fletcher, J.C. US 
Patent 4,107,627. 15 Aug 1978. Filed date 29 Mar 1977. 6p. 

A technique is disclosed for achieving large populations of 
metastable spin-aligned He2(a*=/sub u/*) molecules in superfluid 
helium to obtain lasing in the vacuum ultraviolet wavelength regime 
around 0.0800 ym by electronically exciting liquid (superfluid) 
helium with a comparatively low-current electron beam (100 to 200 
keV), = 10 pA) and spin aligning the metastable molecules by 
means of optical pumping with a modestly-powered (100 mW) 
circularly-polarized cw laser operating at, for example, 0.9096 or 
0.4650 um. Once a high concentration of spin-aligned He2(a*°/sub 
u/*) is achieved with lifetimes of a few milliseconds, a strong 
microwave signal destroys the spin alignment and induces a quick 
collisional transition of He2(a*Z/sub u/* ) molecules to the A'Z/sub 
u/* state and thereby a lasing transition to the X'Zg* state. 


20066 Generation of coherent frequency-tunable radiation in F 
centers. Gusev, Y.L.; Marennikov, S.I.; Novozhilov, S. (Institute of 
Semiconductor Physics, Siberian Branch of the Academy of Sci- 
ences of the USSR, Novosibirsk). Sov. J. Quant. Electron. (Engl. 
Transl.); 8: No. 8, 960-961(Aug 1978). 

An investigation was made of lasers utilizing the F2, F* 2, and 
F 2 centers emitting in the spectral range 0.6—1.26 yw. Quasi-cw 
stimulated emission from the F~ 2 centers was obtained as a result of 
pumping with a cw YAG laser (A=1.06 y). Thermal tuning of the 
emission frequency was observed and a qualitative explanation of 
this effect was found. The time stability of the centers and the 
influence of the pump radiation were studied. A fairly simple method 
for restoring the F* 2 centers was found. 


20067 X-ray lasers pumped with synchrotron radiation and low- 
energy photons. Csonka, P.L. (Institute of Theoretical Science, Uni- 
versity of Oregon, Eugene, Ore. 97403, U. S. A.). Sov. J. Quant. 
Electron. (Engl. Transl.); 8: No. 8, 993-995(Aug 1978). 
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Feasibility of an x-ray laser pumped with synchrotron radi- 
ation and low-energy photons is discussed. Systems for pumping of 
Li II, Li III, and Be III ion lasers are considered. 


20068 Experimental investigation of media for VUV lasers 
pumped by high-power x-ray synchrotron radiation. Mikhailin, V.V.; 
Chernov, S.P.; Shepelev, A.V. (M. V. Lomonosov State University, 
Moscow). Sov. J. Quant. Electron. (Engl. Transl.); 8: No. 8, 998- 
1002(Aug 1978). 

Results are reported of an investigation of the UV and VUV 
luminescence excited in a number of crystals by a high-power He 
laser and by x-ray synchrotron radiation. The possibility of obtaining 
laser emission is estimated for several crystals pumped by existing 
sources of synchrotron radiation. 


20069 Inert-gas halide VUV lasers. Waynant, R.W. (U. S. Naval 
Research Laboratory, Washington, D. C., 20375, U. S. A.). Sov. J. 
Quant. Electron. (Engl. Transi.); 8: No. 8, 1002-1004(Aug 1978). 

The results are given of attempts to develop short-wavelength 
inert-gas halide lasers pumped by traveling-wave discharges. Laser 
action was achieved in ArCl, ArF, KrBr, KrCl, and KrF molecules 
in the 170—250 nm range. Attempts to obtain laser action from NeF 
in the 107 nm range were unsuccessful. 


20070 Inert-gas halide lasers. Wang, C.P. (Ivan A. Getting 
Laboratories, Aerospace Corporation, E] Segundo, Calif. 90245, U. 
S. A.). Sov. J. Quant. Electron. (Engl. Transl); 8: No. 8, 1004- 
1006(Aug 1978). 

The performance of, and recent progress in, inert-gas halide 
lasers, pumped by transverse electric-discharge devices, are dis- 
cussed. Pulse energies of more than 100 mJ and overall electric 
efficiencies of more than 1% have been obtained for XeF and KrF 
lasers. Pulse repetition rates up to 400 Hz have been demonstrated. 
Laser action has been obtained for ArF, ArCl, KrCl, XeCl, XeBr. 


20071 1 W operation of singly ionized silver and copper lasers. 
Warner, B.E. (National Bureau of Standards, Boulder, CO); Ger- 
stenbrger, D.C.; Reid, R.D.; McNeil, J.R.; Solanki, R.; Persson, 
K.B.; Collins, G.J. IEEE J. Quant. Electron.; QE-14: No. 8, 568- 
570(Aug 1978). 

A multiline output power of 1 W from the 800.4, 825.5, and 
840.4 nm Ag II transitions and 350 mW from the 408.6 nm Ag II 


transition resulting from pulsed operation of a silver hollow cathode 
laser is reported. Continuous output of 1 W was obtained in a copper 
hollow cathode from the 780.8 nm Cu II transition. Design consider- 
ations for continuous high-power operation of the hollow cathode 
discharge are also discussed. 


20072 Stabilizing the output of a Q-switched laser. Downs, D.C.; 
Murray, J.E.; Lowdermilk, W.H. (University of California, Liver- 
more). JEEE J. Quant. Electron.; QE-14: No. 8, 571-573(Aug 1978). 

A large increase in output energy stability was achieved by 
Q-switching an oscillator when its gain reached a preset reference 
level. Details are presented for a widely applicable control circuit 
which improved the output stability of an Nd:YAG oscillator three- 
fold. 


20073 Generation of coherent radiation in the XUV by fifth- and 
seventh-order frequency conversion in rare gases. Reintjes, J.; She, 
C.Y.; Eckardt, R.C. (Naval Research Lab., Washington, DC). JEEE 
J. Quant. Electron.; QE-14: No. 8, 581-596(Aug 1978). 

Results of experimental studies of the generation of coherent 
radiation in the XUV by high order optical nonlinearities in the rare 
gases are described. Fifth- and seventh-harmonic conversion and six 
wave mixing of harmonic pulses from an Nd:YAG laser were used 
to produce radiation at several discrete wavelengths between 38 and 
76 nm. Experimental measurements of fifth-harmonic conversion of 
pump pulses at 266.1 nm in helium are compared with theoretical 
predictions. Discrepancies between theory and experiment are ob- 
served at high laser powers, and the role of competing processes is 
discussed. 


20074 Empirical relationships for predicting nonlinear refractive 
index changes in optical solids. Boling, N.L. (Owens-Illinois, Inc., 
Toledo, OH); Glass, A.J.; Owyoung, A. JEEE J. Quant. Electron.; 
QE-14: No. 8, 601-608(Aug 1978). 

The development of high-power glass lasers has stimulated 
interest in materials with low index nonlinearity. A number of 
authors have proposed empirical relations between the nonlinear 
index and linear dispersion parameters. These expressions are re- 
viewed and related to both classical and quantum theoretic deriva- 
tions of the index nonlinearity. The major differences arise in the 
treatment of local field corrections. The good agreement obtained 
between experiment and theory may be fortuitous, due to the fairly 
large experimental uncertainty and the fact that all the materials 
investigated to date are really quite similar, being essentially oxide or 
fluoride materials. 
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20075 Rare gas fluoride lasers. Rokni, M. (Avco Everett Re- 
search Lab., Inc., MA); Mangano, J.A.; Jacob, J.H.; Hsia, J.C. JEEE 
J. Quant. Electron.; QE-14: No. 7, 464-481(Jul 1978). 

The rare gas fluoride lasers are discussed in detail. There is a 
significant interest in these lasers because they are the most efficient 
visible/uv lasers to date. The dominant formation kinetics of KrF* 
and XeF* in both discharge and e-beam pumped lasers are presented. 
Because of the ionic upper level the formation processes are rapid 
and conditions can be chosen such that the branching ratios into the 
KrF* and XeF* levels from both the ionic and metastable levels are 
close to unity. With e-beam pumping of these lasers, a guide magnet- 
ic field enables the deposition of >90% of the beam energy into the 
optical volume. Discharge pumping has the potential of being more 
efficient than e-beam pumping; however, the key technical issues of 
discharge stability and metastable production efficiency have to be 
addressed. Stabilization of the discharge is possible if an external 
source of ionization is used. The quenching of the rare gas fluorides 
by two- or three-body processes has been carefully measured and 
analyzed. The three-body quenching of KrF* leads to the eventual 
formation of the excited triatomic Kr2F* which radiates in a broad 
band centered at 410 nm. It has also been determined that ionic and 
excited state absorption in the active media is large enough to impact 
the extraction efficiency of these lasers. In the case of KrF*, the 
dominant absorbing species are F2,F~, and Kr2F*, while Xe2* ap- 
pears to be the dominant absorber in XeF*. Finally, we have also 
investigated exprimentally and theoretically the effects of the vibra- 
tional relaxation in the upper level and finite lifetime of the lower 
level on XeF* laser performance. 


20076 Rigorous boundary value solution for the lateral modes of 
stripe geometry injection lasers. Butler, J.K.; Delaney, J.B. (Southern 
Methodist Univ., Dallas, TX). JEEE J. Quant. Electron.; QE-14: No. 
7, 507-513(Jul 1978). 

A new mathematical model useful for analyzing lateral modes 
of stripe geometry lasers is presented. The oxide stripe laser is 
modeled as a three-layer waveguide in which the dielectric constant 
of the active layer varies only along the lateral direction; the 
dielectric constant of the surrounding passive layers is assumed to be 
position independent. The solution technique affords a rigorous 
matching of the fields of the active layer with those of the surround- 
ing passive layers. To illustrate the model, the modes of a waveguide 
with parabolic dielectric variation along the lateral direction are 
investigated. The fields are written as a linear combination of Her- 
mite—Gaussian (H—G) functions; heretofore, fields have been de- 
scribed with a single H—G function. Fundamental mode spread 
(spot size at halfpower) is calculated and related to the gain distribu- 
tion. (Previous estimates of the lateral field spread of the fundamen- 
tal mode using a single H—G function not rigorously matched at the 
boundaries can yield spot sizes as much as 30% different from results 
calculated from linear combinations of H—G functions). In addition, 
the peak gain fields are determined at threshold for various wave- 
guide geometries. 


20077 Generation of pulse bursts at 212.8 nm by intracavity 
modulation of an Nd:YAG laser. Massey, G.A.; Jones, M.D.; John- 
son, J.C. (Oregon Graduate Center, Beaverton). JEEE J. Quant. 
Electron.; QE-14: No. 7, 527-532(Jul 1978). 

Bursts of 1064 nm pulses at a repetition rate of 120 kHz were 
generated by placing a resonant, acoustooptic birefringence modula- 
tor inside the cavity of a flash-pumped Nd:YAG laser. The resulting 
pulse trains were converted to 532, 266, and 213 nm by a three-step 
nonlinear generation process in crystals that permit 90° phase match- 
ing for these wavelengths. An average power of 2.6 mW at 213 nm 
was achieved. This method of pulse generation develops much lower 
peak powers than are obtained with ordinary Q-switching at the 
same average power, and is therefore useful in applications which 
require that the power be focused on a small sample without 
damage. Construction of the 120 kHz modulator and details of the 
nonlinear experiments are presented. The phase matching tempera- 
ture for sum fre — generation of 212.8 nm in KDP was found to 
be -35°C, which is 50°C warmer than the value predicted from 
refractive index data in the literature. 


20078 Laser emission in the 83—223 .m region from PH; with 
laser line assignments. Malk, E.G. (University of Illinois, Urbana); 
Niesen, J.W.; Parsons, D.F.; Coleman, P.D. JEEE J. Quant. Elec- 
tron.; QE-14: No. 7, 544-550(Jul 1978). 

Optical pumping of PHs with a CO. TEA laser has yielded 44 
far IR lasing lines in the 83—223 um region. A table of energy levels 
for the ground state v2 and vs has been compiled which has permit- 
ted the assignment of 16 absorption matches and 40 laser lines. Four 
of the laser lines appear to have high gain and lase single pass with 
CO: mode-locked pumping. 


20079 Laser with travelling wave initiation. Salzmann, H.; Stroh- 
wald, H. German(FRG) Patent 2,528,174/C/. 22 Jun 1978. Sp. (In 
German). 
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A laser with two electrodes connected to charge reservoirs, 
which butt up to one another with their edges along a longitudinal 
gap, with a gaseous medium in the gap which can be stimulated and 
with means by which a gas discharge can be initiated at a predeter- 
mined position in the gap, characterised by the fact that means are 
provided, by which the breakdown strength of the gap can be 
reduced to a minimum at the predetermined position, and can be 
increased in a piece of the gap adjacent to but with increasing 
distance from the predetermined position. 


20080 Effect of cavity thermooptical distortions on the energy 
characteristics of a rhodamine 6G laser with lamp excitation. Smirnov, 
V.S.; Studenov, V.I. Opt. Spectrosc. (USSR) (Engl. Transl.); 44: No. 
6, 664-667(Jun 1978). 

The energy and spectral—temporal characteristics of stimu- 
lated emission of rhodamine 6G in different solvents under asymmet- 
ric lamp pumping is investigated experimentally as a function of the 
misalignment angle of the cavity. It is shown that optical inhomo- 

eneity arising in solution under the action of pump lamp radiation 

as substantial effect on these lasing parameters. Estimates are made 
on the value of losses due to cavity thermooptical distortions, and 
also on the pumping duration in which these losses become insignifi- 
cant. It is shown that specific angular detuning of the cavity allows 
us to raise lasing energy of lasers with asymmetric lamp excitation 
and control and nature of temporal evolution of the lasing spectrum. 


20081 Frequency selection of ion lasers using an inclined Fabry- 
Perot etalon. Korolev, F.A.; Afonnikov, N.A.; Grin, L.E.; Lebe- 
deva, V.V.; Odintsov, A.I. Opt. Spectrosc. (USSR) (Engl. Transl.); 44: 
No. 6, 668-670(Jun 1978). 

Theoretical and experimental conditions are investigated for 
frequency selection in gas-discharge ion lasers using an inclined 
Fabry-Perot etalon within the cavity and tuning it to the center of 
the amplification line. Calculations are made both for the case of a 
homogeneous plane wave as well as allowing for the radial field 
distribution of the Gaussian beam in the cavity. Curves are calculat- 
ed giving the connection between the required sharpness of the 
selector and the unsaturated gain and the value of the degree of 
saturation of the active medium for values of the ratio between the 
Lorentz and Doppler components of the linewidth that are typical in 
the case of ion lasers. For values of the degree of saturation of the 
medium which are appreciable the etalon parameters are determined 
by the value of the unsaturated gain of the medium, i.e., by the level 
of over-all losses in the cavity. The question of the choice of etalon 
thickness is analyzed quantitatively. It is shown that in order to 
ensure single-frequency lasing at the center of the line, the optical 
thickness of the etalon should not exceed the maximum permissible 
value for which the region of dispersion of the etalon is equal to the 
halfwidth of the region of excess amplification, determined by the 
level of losses at the operating frequency. Experiments carried out 
on the 488-nm line of an argon laser and using a quartz etalon with 
dielectric reflection coating gave results which agreed satisfactorily 
with theory. 


20082 Possibility of making a laser based on the vibrational— 
rotational transitions of the HD molecule. Evdokimov, Y.V. Opt. 
Spectrosc. (USSR) (Engl. Transl.); 44: No. 6, 694-695(Jun 1978). 
The amplification factor for dipole transitions in HD is calcu- 
ated 


20083 Emission field of a neodymium-glass laser with a grid 
mirror, Ablekov, V.K.; Belyaev, V.S.; Vinogradov, V.I.; Mar- 
chenko, V.G.; Marchenko, V.M.; Prokhorov, A.M. Opt. Spectrosc. 
(USSR) (Engl. Transl.); 44: No. 6, 707-709(Jun 1978). 

Periodic modes were observed in the emission field of a free- 
running Nd laser. 


20084 Picosecond pulses from a ruby laser with passive switching 
of an electrooptic shutter. Kovalev, A.A.; Levashkevich, L.V.; 
Zhdanovich, S.N. (Institute of Electronics, Academy of Sciences of 
the Belorussian SSR, Minsk). Sov. Tech. Phys. Lett. (Engl. Transl.); 4: 
No. 6, 259-260(Jun 1978). 

High-power picosecond pulses are produced in a ruby laser 
with “passive” switching of an electrooptic shutter. The picosecond 
structure formed in one branch of a composite resonator is used as a 
seed for generating high-power ultrashort pulses in the main resona- 
tor. 


20085 Threshold characteristics of AlAs—GaAs stripe hetero- 
junction lasers with implantation of oxygen ions. Kolyshkin, V.1.; 
Portnoi, E.L. (A. F. loffe Physicotechnical Institute, Academy of 
Sciences of the USSR, Leningrad). Sov. Tech. Phys. Lett. (Engl. 
Transl.); 4: No. 6, 260-261(Jun 1978). 

The effects of high temperature annealing and penetration 
depth of oxygen ions in the heterostructure of AlAs-GaAs stripe 
lasers on the relative threshold current density are studied. 


20086 Optimum generation of ultrashort light pulses. Lariontsev, 
E.G.; Serkin, V.N. (Scientific-Research Institute of Nuclear Physics, 
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M. V. Lomonosov Moscow State University). Sov. Tech. Phys. Lett. 
(Engl. Transl.); 4: No. 6, 262-263(Jun 1978). 

Optimum ultrashort light pulse generation in lasers is consid- 
ered, output contrast is substantially increased by annalytical deter- 
mination of conditions for time separation of envelope peaks of the 
main pulse and the background during giant pulse evolution.(AIP) 


20087 Steady-state laser action at 16 in a CO, laser with 
partial population inversion. Konev, Y.B. Sov. Tech. Phys. Lett. (Engi. 
Transl.); 4: No. 6, 273-275(Jun 1978). 

Efficient, high power, far infrared emission from a CO2 
discharge laser is achieved by adiabatic cooling of the gas, pre- 
excited by a glow discharge. The method involves excitation of the 
symmetric and deformation modes and is possible because of a 50 
cm~! downward shift of one of the Fermi resonance coupled levels. 
(AIP) 


20088 Thermally pumped gas-dynamic CO, laser based on defor- 
mation and symmetric modes. Vedeneev, A.A.; Volkov, A.Y.; 
Demin, A.I.; Logunov, A.N.; Kudryavtsev, E.M.; Sobolev, N.N. 
Sov. Tech. Phys. Lett. (Engl. Transl.); 4: No. 6, 275-276(Jun 1978). 

Calculations are performed of pouplations of symmetric and 
deformation modes in thermally pumped CO, lasers with unequal 
mode a For substantial argon dilution and highly flared 
nozzles the vibrational energy of these modes is effectively 
frozen.(AIP) 


20089 Enhanced output of an Nd**:YAG laser with a semiconduc- 
tor pump system. Zakgeim, A.L.; Makushenko, Y.M.; Marakhonov, 
V.M.; Nikishin, S.A.; Seisyan, R.P. Sov. Tech. Phys. Lett. (Engl. 
Transl.); 4: No. 6, 281-282(Jun 1978). 

The energy characteristics of a neodymium-yag laser are 
improved by use of higher-power, more efficient semiconductor 
pumps. These provide high external quantum yield and low series 
resistance. 


20090 Negative ion effects in CO. convection laser discharges. 
Shields, H.; Smith, A.L.S. (Saint Andrews Univ. (UK). Dept. of 
Physics). Appl. Phys.; 16: No. 1, 111-118(May 1978). 

Negative ions are computed to be formed on a time scale and 
in quantities such that they may be a cause of plasma instability 
observed in low pressure electrical discharge convection CO: lasers. 
In a = CO2-N2-He-H20 laser mixture the principal ions are 
CO3~, CO,” and H™ with the total negative ion density n- given by 
0.1 n/sub (e)/ < n- < n/sub (e)/, where n/sub (e)/ is the electron 
density; but, if the gases are re-cycled or if there is an air leak, 
NO." and NOs” are formed in significant amounts and n- can 
become greater than n/sub (e)/ in a time considerably less than the 
gas dwell time in the electrical excitation discharge. CO is effective 
in reducing n- in a system without re-cycling, but is ineffective in a 
re-cycled system with the oxides of nitrogen present. 


20091 Properties of ring lasers containing optical elements with 
magnetic circular dichroism. Voitovich, A.P.; Sardyko, V.I. (Institute 
of Physics, Academy of Sciences of the Belorussian SSR, Minsk). 
Sov. J. Quant. Electron. (Engl. Transl.); 8: No. 5, 555-559(May 1978). 

Various types of ring lasers are proposed featuring elements 
with magnetic circular dichroism. An investigation is made of the 
influence of imperfections in these elements and of instabilities of 
various laser parameters on the stability of the frequency splitting 
induced by the natural optical activity. Possibilities are demonstrated 
of substantially reducing the influence of instabilities in the disper- 
sion characteristics of the active medium on the frequency splitting. 
The application of these lasers to measurements of the weak natural 
optical activity of materials is discussed. 


20092 Use of electrochemical reaction products in the active 
media of dye lasers to extend the tuning range of the stimulated 
emission spectra. Tomin, V.I.; Nemkovich, N.A.; Rubinov, A.N. 
(Institute of Physics, Academy of Sciences of the Belorussian SSR, 
Minsk). Sov. J. Quant. Electron. (Engl. Transl.); 8: No. 5, 567- 
571(May 1978). 

Investigations were made of the spectral, temporal, energy, 
and angular characteristics of the stimulated emission from dye lasers 
pumped with a pulsed nitrogen laser and undergoing electrochemi- 
cal reaction in the solution. It was established that dye lasers with 
electrochemically controlled radiation parameters exhibited many 
valuable advantages. Stimulated emission was possible over a broad- 
er (by a factor of 1.5—2) spectral range. Passage of an electric 
current increased negligibly the optical inhomogeneity of the laser 
solution and the divergence of the radiation during operation. Pas- 
sage of a current through some solutions stabilized the laser radiation 
output energy. 


20093 Long-life sealed copper vapor laser. Burmakin, V.A.; Ev- 
tyunin, A.N.; Lesnoi, M.A.; Bylkin, V.I. Sov. J. Quant. Electron. 
(Engl. Transl.); 8: No. 5, 574-576(May 1978). 

It is shown practically that a sealed copper vapor laser can 
operate for more than 2000 h and that the increase in laser service 
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life caused by increasing the buffer og pressure is associated with 
some reduction in laser efficiency. The possibility is discussed of 
increasing the laser efficiency and also of reducing the time taken for 
the laser to heat up to the working temperature. 


20094 Gains of multicomponent working media in CO. gasdyna- 
mic lasers utilizing combustion products. Evtyukhin, N.V.; Genich, 
A.P.; Yudanov, A.A.; Manelis, G.B. (Institute of Chemical Physics, 
Academy of Science of the USSR, Moscow). Sov. J. Quant. Electron. 
(Engl. Transl.); 8: No. 5, 580-583(May 1978). 

An experimental study was made of the amplifying character- 
istics of working media having compositions which adequately rep- 
resent those of fuel combustion products containing C, H, O, and N 
atoms. The atomic fractions of the elements (€/sub i/) in the mix- 
tures investigated were varied within the following limits: /sub C// 
&/sub O/< or =1, and &/sub N/=0.6. The experimental data are 
presented in the form of lines of equal gain on triangular C, H, O 
diagrams, for fixed values of the temperature and pressure in the 
gasdynamic-laser forechamber. The dependence of the gain on the 
initial parameters is analyzed. 


20095 Halogen hydride lasers with vibrational energy transfer 
from metastable diatomic molecules. Igoshin, V.I.; Oraevskii, A.N. 
(P. N. Lebedev Physics Institute, Academy of Sciences of the 
USSR, Moscow). Sov. J. Quant. Electron. (Engl. Transl.); 8: No. 5, 
599-603(May 1978). 

The possibiliy of obtaining efficient coherent emission due to 
vibrational—rotational transitions in the halogen hydrides HF, DF, 
HCl, DCl, HBr, and DBr during vibrational energy transfer from 
slowly relaxing (metastable) diatomic molecules of Hz, HD, De, Nao, 
and CO is demonstrated theoretically. It is proposed that the metas- 
table molecules be excited by electrical preionization. A detailed 
analysis is made of an H2+HF-+Ar system and the influence of the 
main factors determining the laser efficiency is identified: radiation 
spectrum (number of rotational sublevel J), initial gas temperature, 
proportions of the components, and specific energy input. An esti- 
mate is made of the opimal value of e/P (~ 3Vxcm™'xTorr~*). It is 
concluded that under optimal conditions the efficiency of these 
lasers may reach 40—50% for H2 + HF, HD + HCl, and D2. + 
HBr systems, and 50—70% for Ne + DBr and CO + DBr systems 
without the active medium being cooled. 


20096 Hybrid modes in distributed feedback structures. Prok- 
horov, A.M.; Spikhal’skii, A.A.; Sychugov, V.A. (P. N. Lebedev 
Physics Institute, Academy of Sciences of the USSR, Moscow). Sov. 
J. Quant. Electron. (Engl. Transl.); 8: No. 5, 604-608(May 1978). 

Explicit expressions are obtained for the reflection and trans- 
mission coefficients of the H and E waves interacting with corrugat- 
ed regions of thin-film and diffused waveguides. An analysis is made 
of the operation of a thin-film laser with distributed Bragg mirrors 
and it is shown that, in principle, it should be possible to construct a 
transmission-type waveguide frequency filter. 


20097 Optimization and comparison of the characteristics of opti- 
cal interference discriminators. Troitskii, Y.V. (Institute of Automa- 
tion and Electrometry, Siberian Branch of the Academy Sciences of 
the USSR, Novosibirsk). Sov. J. Quant. Electron. (Engl. Transl.); 8: 
No. 5, 628-631(May 1978). 

The laser frequency can be stabilized with aid of the an 
external highly stable Fabry—Perot interferometer. It is proposed 
that light reflected from this interferometer, rather than the transmit- 
ted light, be recorded in the stabilization procedure. It is shown that 
this improves the sensitivity by a factor of 4—6 and increases the 
signal/noise ratio by at least 10 dB. In the modulation regime when 
the modulation amplitude is small and the predominantly reflection 
variant is adopted, the ratio of the signal to the shot noise of a 
photodetector can reach (other conditions being constant) a value of 
20—30 dB. A calculation is made of the optimal parameters of both 
variants of a discriminator which has the same length, same optical 
power, and same absorption in the mirrors (assumed to be small). 


20098 Superluminescence and stimulated emission from unstable 
photoisomers of polymethine dyes. Bonch-Bruevich, A.M.; Kaliteevs- 
kaya, E.N.; Razumova, T.K. Sov. J. Quant. Electron. (Engl. Transl.); 
8: No. 5, 635-638(May 1978). 

The criteria governing the superluminescence and stimulated 
emission from unstable photoisomers of polymethine dyes are stud- 
ied for the first ime. It is shown that this is an important factor in 
stimulated emission from polymethines under conditions of anti- 
Stokes pumping of initial stable molecule solutions. Numerical calcu- 
lations are made of the gain spectra of polymethine solutions con- 
taining photoisomers pumped by radiation of varying spectral com- 
position. Conclusions are drawn on the influence of photoisomeriza- 
tion on the stimulated emission characteristics of these media under 
different pumping conditions. 


20099 Thermally induced self-focusing of a laser beam possessing 
spatial and temporal inhomogeneity. Erokhin, A.I.; Morachevskii, 


N.V.; Faizullov, F.S. (P. N. Lebedev wr Institute, Academ , ef 
Sciences of the USSR, Moscow). Sov. J. Quant. Electron. (Engl. 
Transl.); 8: No. 5, 638-640(May 1978). 

The results are presented of an experimental investigation into 
the effect of thermally induced nonlinear refraction on the energy 
distribution in the beam of a neodymium laser operating in the free- 
lasing regime. It is shown that, as a result of nonlinear conversion, an 
energy distribution at the focus of a lens which possesses strong 
spatial and temporal inhomogeneity is converted into a smooth 
distribution, close to Gaussian. The mechanism for this conversion is 
discussed in terms of the successive effects on the medium of the 
radiation in different plane-resonator oscillation modes. It is suggest- 
ed that this effect can be used in laser materials-processing technol- 
ogy. 


20100 Free-oscillation stimulated emission from an electric-dis- 
charge CO, laser in the nanosecond range of pulse durations. Baranov, 
V.Y.; Borisov, V.M.; Kiryukhin, Y.B.; Kochetov, I.V.; Pevgov, 
V.G.; Stepanov, Y.Y. Sov. J. Quant. Electron. (Engl. Transl.); 8: No. 
5, 651-652(May 1978). 

A theoretical and experimenal investigation was made of the 
possibility of generating light pulses of energy of the order of 1J and 
nanosecond duration in a freely oscillating CO laser. The pulses 
obtained were of ~10 nsec duration when the laser efficiency was 
~ 8%. It was found that the pulse duration depended on the compo- 
sition of the gas mixture (the CO2:N2:He= 1:0.5:3 mixture was found 
to be optimal), resonator length, transparency of the exit mirror, and 
excess of the total gain of the active medium above the losses. 


20101 Stimulated emission of infrared radiation as a result of 
photolysis of BrCN by A>180 nm radiation. Gordon, E.B.; Kurno- 
sov, A.K.; Sotnichenko, S.A. (Institute of Chemical Physics, Acade- 
my of Sciences of the USSR, Moscow). Sov. J. Quant. Electron. 
(Engl. Transl.); 8: No. 5, 653-655(May 1978). 

An experimental study was made of the operation of a photo- 
dissociation CN laser in the case of photolysis of BrCN—Xe mix- 
tures by radiation of relatively long wavelengths. The study was 
made as a function of the composition of the mixture, total pressure, 
and pump energy. It was found that an increase in the delay time of 
the stimulated emission, accompanied by an increase in the laser 
output energy observed for low dilutions of the mixture with xenon, 
could be explained by the model of “delayed” predissociation of the 
BrCN molecule. Effective quenching of the vibrational excitation of 
the CN radical by bromine was observed. 


20102 Spectroscopic investigation of a gas-discharge pulse plasma 
of a Cu + Ne laser. Gridnev, A.G.; Gorbunova, T.M.; Elaev, V.F.; 
Evtushenko, G.S.; Osipova, N.V.; Soldatov, A.N. Sov. J. Quant. 
Electron. (Engl. Transl.); 8: No. 5, 656-658(May 1978). 

An experimental study was made of the emission of spectral 
lines of Cu I, Cu II, Ne I, and Ne II. The absolute and relative 
intensities were investigated as well as the influence of the spontane- 
ous radiation on the stimulated emission from a Cu laser. The 
integrated radiation spectrum of the plasma and its composition were 
also studied. The influence of some elementary processes on the 
simulated emission and the effect of the plasma composition on the 
laser efficiency were considered. 


20103 Influence of a magnetic field on a volume discharge excited 
by an electron beam. Afonin, Y.V.; Dolgov-Savel’ev, G.G.; Kozoro- 
vitskii, L.L.; Orishich, A.M.; Orlov, K.V.; Ponomarenko, A.G. 
(Institute of Theoretical and Applied Mechanics, Siberian Branch of 
the Academy of Sciences of the USSR, Novosibirsk). Sov. J. Quant. 
Electron. (Engl. Transl.); 8: No. 5, 661-663(May 1978). 

The results are given of an experimental study of the influ- 
ence of a homogeneous magnetic field on the energy characteristics 
of a volume discharge. The results obtained indicate that the intrinsic 
magnetic field of such a discharge restricts the amount of energy 
emitted from an electron-beam-controlled CO, laser. 


20104 Preionization of a gas by electrodeless capacitative pulses 
in lasers operating in the pulse-periodic regime. Generalov, N.A.; 
Zimakov, V.P.; Kosynkin, V.D.; Raizer, Y.P.; Roitenburg, D.I. 
(Institute of Problems in Mechanics, Academy of Sciences of the 
USSR, Moscow). Sov. J. Quant. Electron. (Engl. Transl.); 8: No. 5, 
663-665(May 1978). 

A method was developed for the preionization of a gas in 
high-pressure pulsed lasers. An electrodeless breakdown was in- 
duced in the gas by high-voltage pulses applied to the bulk of the gas 
by a capacitative method. This method was applied to a pulse- 
periodic CO: laser. The experiments carried out on this laser con- 
firmed the effectiveness of this relatively simple preionization 
method, which ensured a high homogeneity of the discharge at 
atmospheric pressures. 


20105 Electric-discharge excimer lasers. Bychkov. Y.1.; Kostin, 
M.N.; Tarasenko, V.F.; Fedorov, A.I. (Institute of Atmospheric 
Optics, Siberian Branch of the Academy of Sciences of the USSR, 
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Tomsk). Sov. J. Quant. Electron. (Engl. Transl.); 8: No. 5, 668- 
669(May 1978). 

It is demonstrated that excitation systems of the type AIL—1 
nitrogen can be applied also to obtain stimulated emission from XeF/ 
sup asterisk/, KrF/sup asterisk/, and XeCl/sup asterisk/ molecules. 
The dependences of the output radiation energy on the composition 
and pressure of the mixture and oscillograms of the radiation pulses 
are given. For discharges in chambers of 100 x 1.8 x 0.3 cm 
dimensions and the He:Xe:CCl,=750:12:1 mixture the output radi- 
ation energy was 21 mJ (A=308 nm) and for the He:Xe:NF3 = 100:1:1 
mixture it was 15mJ (A=350 nm). It was found that the halogen 
compound CHCl; was a desirable additive to lasers operated in the 
pulse-periodic regime. 


20106 Gain obtained by injecting carbon dioxide gas into a 
supersonic stream containing carbon monoxide. D’yakov, A.S.; Di- 
dyukov, A.I.; Tkachenko, B.K.; Cherkasov, E.M. (Physicotechnical 
Institute, Moscow). Sov. J. Quant. Electron. (Engl. Transi.); 8: No. 5, 
669-670(May 1978). 

An experimental investigation was made of the gain obtained 
by injecting CO, into a supersonic stream of the products of combus- 
tion of nitrogen compounds containing a considerable amount of 
CO. A study was made of the dependence of the gain on the ratio of 
the injected gas mass to the mass of the main stream and a gain of 
2.5m~? was obtained. It was found that mixtures containing a consid- 
erable amount of carbon monoxide should be suitable media for 
selectively excited gasdynamic lasers. 


20107 Stimulated emission from alexandrite (BeAkO,:Cr* ). 
Bukin, G.V.; Volkov, S.Y.; Matrosov, V.N.; Sevast’yanov, B.K.; 
Timoshechkin, M.I. (A. V. Shubnikov Institute of Crystallogra hy, 
Academy of Sciences of the USSR, Moscow Institute of edlees 
and Geophysics, Siberian Branch of the Academy of Sciences of the 
USSR, Novosibirsk). Sov. J. Quant. Electron. (Engl. Transl.); 8: No. 
5, 671-672(May 1978). 

A new laser material : alexandrite (BeAlO,:Cr**) : was 
investigated. Alexandrite crystals were grown from a molten mix- 
ture of BeO and AlkO; taken in the stoichiometric ratio. The 
dimensions of the crystals reached 10 x 1 x lcm. The absorption 
spectrum at 300 °K consisted of U and Y bands with maxima at 420 
and 550—600 nm and of narrow lines B,R'/sub 1,2,3/, and B/sub 
1,2/ at 465, 650—660, and 678.46—680.27 nm. Cooling to 77 °K 


shifted the R/sub 1,2/ lines by 8 A toward shorter wavelengths. 
Stimulated emission of the R; line was observed at liquid nitrogen 
temperature. The stimulated emission wavelength was within the 
range 679.86—680.33 nm. 


20108 Population inversion in helium in supersonic plasma expan- 
sion. Zhinzhikov, G.M.; Luk’yanov, G.A.; Nazarov, V.V.; Pavlova, 
N.O. (Leningrad Mechanics Institute). Sov. Phys. - Tech. Phys. (Engl. 
Transl.); 23: No. 5, 554-558(May 1978). 

The conditions associated with a population inversion of the 
He I levels with principal quantum numbers 4 and 3 are studied in 
the supersonic expansion of helium plasma from circular and plane 
nozzles into a low-pressure region. In an axisymmetric jet the 
population inversion arises at some finite distance from the nozzle; in 
plane jets the inversion occurs immediately beyond the slit nozzle. 
The experimental results are compared with calculations. The ex- 
perimental data confirm the operation of a recombination mechanism 
for the population of the He I levels under the experimental condi- 
tions and show that a population inversion can be achieved by virtue 
of the difference in the rates of impact decay of the levels. The 
population inversion found experimentally corresponds to gain 
values of the order of 0.1 m~*. Diffusion of nitrogen from the 
surrounding medium into the jet reduces the population inversion. 


20109 Analysis of the steady-state CO laser. Konev, Y.B.; Ko- 
chetov, I.V.; Pevgov, V.G. (Moscow Physicotechnical Institute). 
Sov. Phys. - Tech. Phys. (Engl. Transl.); 23: No. 5, 571-573(May 1978). 

The rate constants pertinent to the CO laser are analyzed. 
The constants found in this analysis are used in a numerical calcula- 
tion of the distribution of CO molecules over vibrational levels. 
They are also used to calculate the output spectrum of a CO laser in 
steady-state operation. Good agreement is found with experiments in 
which the distribution function, the gain, and the output spectrum 
are measured. The effect of the gas temperature and pump power on 
Output spectrum and gain is studied. 


20110 Periodically pulsed CO, laser. Baranov, V.U.; Drokov, 
G.F.; Kazakov, S.A.; Mezhevov, V.S.; Niz’ev, V.G. Sov. Phys. - 
Tech. Phys. (Engl. Transl.); 23: No. 5, 606-607(May 1978). 

The output power of a pulsed CO, laser is studied. The laser 
has a closed flow loop with a rotating device which pumps the gas 
mixture at 300 I/sec. (AIP) 


20111 Ultrashort-pulse generation by lasers with saturable ab- 
sorbers. Lim, T.K.; Denariez-Roberge, M.M. (Laval Univ., Quebec 
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City (Canada). Lab. de Recherches en Optique et Laser). Appl. Phys.; 
15: No. 4, 439-450(Apr 1978). 

A theoretical model for the ultrashort-pulse (USP) generation 
by lasers with saturable absorbers is presented. The gain medium is 
assumed to be a two-level system whereas the absorber is described 
bya four-level system which is characterized by a two-stage absorp- 
tion process and the pertinent relaxation times. Laser dynamical 
equations are developed in the rate-equation approximation and 
boundary conditions appropriate for an unidirectional ring cavity are 
established. Evolution of USP is investigated for different combina- 
tions of parameter values appropriate for solid-state laser systems by 
computer simulation, employing a finite difference approximation for 
the dynamical equations. It is shown that USP output is attainable 
even if the cross-section of the excited-state absorption is greater 
than that of the ground-state absorption and the laser is operating 
just above threshold. In fact, it is found that through the participa- 
tion of a strong excited-state absorption and the discrimination 
against satellite pulses is enhanced so that single-pulse output is more 
achievable. Furthermore, it is proposed that single picosecond pulses 
may be obtainable from relatively broad initial peaks by utilizing the 
high pulse-selection and pulse-shortening efficiency of the absorber 
due to the contribution of the excited-state absorption. The applica- 
bility of the present model to singlet-triplet crossing and photoi- 
somer formation is also discussed. 


20112 ‘Double Michelson’ mode selector and pressure scanning of 
a cw single-mode dye laser. Pinard, M.; Aminoff, C.G.; Laloe, F. 
(Ecole Normale Superieure, 75 - Paris (France). Lab. de Spectrosco- 
pie Hertzienne). Appl. Phys.; 15: No. 4, 371-375(Apr 1978). 

A single-mode dye laser is described in which a ‘double 
Michelson’ mode selector is used instead of intracavity Fabry-Perot 
systems. This simple device gives a lower threshold, a high single- 
mode power (>= 250 mW), and a good geometrical quality of the 
laser beam. Synchronous pressure scanning of the cavity and the 
mode selector frequencies makes it possible to continuously sweep 
the optical frequency over 40 GHz without any difficulty. Another 
version, in which one mirror of the ‘double Michelson’ has been 
replaced by a retroreflecting optical grating, is also reported. In this 
case, no selective element (Lyot filter, wedge, ...) has to be inserted 
in the laser cavity. 


20113 Generation of tunable 16 ym radiation by stimulated 
hyper-Raman effect in strontium vapour. Reif, J. (Max-Planck-Ge- 
sellschaft zur Foerderung der Wissenschaften e.V., Garching/Muen- 
chen (Germany, F.R.). Projektgruppe fuer Laserforschung); 
Walther, H. (Muenchen Univ. (Germany, F.R.). Sektion Physik; 
Max-Planck-Gesellschaft zur Foerderung der Wissenschaften e.V., 
Garching/Muenchen (Germany, F.R.). Projektgruppe fuer Laser- 
forschung). Appl. Phys.; 15: No. 4, 361-364(Apr 1978). 

The generation of tunable 16um radiation by stimulated 
hyper-Raman scattering from atomic strontium vapour is reported. 
The infrared radiation has a linewidth of 0.4 cm™' which corre- 
sponds to that of the nitrogen laser pumped dye laser used as a pump 
source. Due to relatively low pump intensity the infrared power was 
only 20mW. However, the system is easily scalable to a higher 
conversion efficiency. 


20114 Self-focusing effect of an intense laser beam. Chen, W.Y. 
(Tamkang Coll. of Arts and Sciences, Tamsui, Taipei, Taiwan). 
Chin. J. Phys. (Taiwan); 16: No. 1, 36-44(Spr 1978). 

A systematic analysis of the self-focusing effects for an intense 
equal phase Gaussian beam propagating through a nonlinear medium 
is presented. By solving the differential equation directly, the critical 
power, self-focusing length as well as the intensity prcfile as a 
function of r and z analytically were derived. For the case where the 
diffraction effects are negligible, the same results were obtained as 
those given by Chen and Shiau after taking appropriate limiting 
processes. 


20115 13 xm wide stripe cw GaAs/GaAlAs DH lasers linear to 
more than 10 mW. Lindstroem, C.; Janson, M. (Microwave Inst. 
Foundation, Stockholm). Electron. Lett.; 14: No. 6, 172-174(16 Mar 
1978). 

By using a very uniform device structure it has been possible 
to fabricate stripe contact DH GaAs/GaAIAs injection lasers with 
linear continuous output power exceeding 10 mW from one facet 
independent of stripe width in the range 10 to 14 ym. These results 
predict that there is no fundamental mechanism that gives a nonlin- 
earity at a few milliwatts output power which could explain earlier 
published results, and that increased maximum linear output power 
could be achieved by further improving the uniformity of the device 
structure. 


20116 Direct modulation of InGaAsP/InP double heterostructure 
lasers. Akiba, S.; Sakai, K.; Yamamoto, T. (KDD Research and 
Development Labs., Tokyo). Electron. Lett.; 14: No. 6, 197-198(16 
Mar 1978). 
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Direct modulation of an InGaAsP/InP double heterostruc- 
ture laser was investigated experimentally. Sinusoidal modulation up 
to 2.5 GHz was achieved with almost constant modulation efficien- 
cy. Pulse responses showed that the damped relaxation oscillation in 
light output was well suppressed. 


20117 Technical development in coal mining. Benthaus, F. 
(Steinkohlenbergbauverein, Essen (Germany, F.R.)). Erdoel Kohle, 
Erdgas, Petrochem. Brennst.-Chem.; 31: No. 3, 134-138(1978). (In 
German). 

Geological deposits include small seams of a thickness of 1 cm 
up to seams with a thickness of several hundred meters. Workable 
coal deposits are evaluated according to seam thickness, inclination 
and depth. The workability of coal deposits is a function of: the 
geology, the method of extraction and the market and/or require- 
ments. The Federal Republic of Germany has four coal mining 
districts, viz. the Ruhr, the Saar, Aachen and Ibbenbuehren. Which 
are similar in geological and technical conditions. Production is 
mostly limited to coal deposits in flat measures and from seams in a 
thickness between 1 m and 3.50 m. Our efforts of mechanization aim 
at an economical extraction also of inclined and steep measures as 
well as of seams with a thickness below 1.20 m and above 3.50 m. 
The average daily coal output from one coal face amounts to 1,300 
tons, while the average daily output of an entire colliery comes to 
8,100 tons of disposable coal. While most of the working processes in 
coal faces havemechanized and partly even automized, development 
work needs to be done in manriding and the transport of material. 
There is a very strong technical and organisational interdependence 
of the individual working processes underground. As far as under- 
ground —s engineering is concerned, the West German coal 
mines assume first rank among the coal producing countries. 


20118 (UCRL-Trans—11425) Digital processing of the signal 
from a slit camera for the analysis of laser pulses. Dupuy, R. (CEA 
Centre d'Etudes de Limeil, 94 - Villeneuve-Saint-Georges (France)). 
1978. Translation of report presented for the C.N.A.M. Engineering 
Diploma in Radioelectricity, 29 November 1977 (Pages 2-3, 5-6, 15- 
18, and 96-97 only). 12p. Dep. NTIS, PC A02/MF AOl1. 

The need to know the exposure profile of a laser pulse 
immediately after a firing led to the investigation of a measurement 
chain which meets that requirement. The laser pulse was observed 
by means of a slit scanning camera. Its behavior was displayed on 
the screen of that camera and entered into a television system. The 
video-frequency signal was digitized on 256 density levels (8 bits). 
The Device for Acquisition and Processing of Slit Camera Images 
(DATAIC) processes these digitized data. The pulse’s profile is 
displayed on the screen of a cathode ray tube. An M 6800 minicom- 
puter makes it possible to control the display of the parameters of the 
analyzed image zone (abscissas at beginning and end) and also the 
value of the ordinate of any point on the curve. It also makes it 
possible to manage the output of the curve onto a plotting board or 
the printing of a list of the results on a teleprinter. The M 6800 also 
handles the transfer of the data to a processing computer. 


20119 Study of the time—space correlation of the fluctuations of 
the radiation intensity of helium—neon laser. Rendel, Yu.S. Radio- 
tekh, Elektron.; No. 4, 793-797(1978). (In Russian). 

An experimental study was made of the spatial correlation of 
the radiation intensity fluctuations in a plane perpendicular to the 
direction of propagation of a helium—neon laser beam. The normal- 
ized mutual spectral density of the intensity fluctuations was deter- 
mined in the range of 5 to 100 KHz for operation of the laser under 
conditions of generating the basic TEM/sub 00q/ transverse mode 
and simultaneous generation of two transverse modes TEM/sub 
00g/ and TEM/01q/. A wavelength of A = 0.63 » was used. The 
strong correlation between the intense fluctuations of the generated 
modes is explained by the interaction caused by the effect of satura- 
tion of the active medium by the fields of the types of oscillations 
generated. The interction mechanism is also valid for transverse 
types of oscillations. 


20120 High energy laser beam sampling meter. Jenkins, A.H.; 
Wachs, J.J. US Patent 4,035,088. 12 Jul 1977. Filed date 5 Aug 1975. 
4p. 

Apparatus is described for accurately sampling and measuring 
beam power of a high energy laser beam without blocking or unduly 
perturbing the beam for phenomenological effects purposes. The 
beam is accurately and reliably sampled at an acceptable frequency 
and low amplitude without effecting the beam characteristics for 
further experimental use. 


20121 Numerical analysis of properties in a saturated medium of 
a diffusion type turbulent HF chemical laser, Golovichev, V.I.; 
Preobrazhenskii, N.G. (Inst. of Theoretical and Applied Mechanics, 
Novosibirsk, USSR). Fiz. Goreniya Vzryva; 13: No. 3, 366-378(1977). 
(In Russian). 

Results are given for a numerical analysis of the properties of 
a radiative saturated medium of a turbulent HF diffusion type 
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chemical laser. The energy characteristics were computed for a 
supersonic chemical laser with complete and partial dissociation of 
molecular fluorine in the blender. A parametric optimization was 
undertaken for the conversion of energy in similar laser systems. 


20122 Mechanical design, materials selection, fabrication and 
assembly of ultraclean, high-gain Nd: glass disk laser amplifiers. 
Fountain, W.D.; Ker, K.; Holl, P.; Burp, D.; Neef, W.S. Jr. pp 75-78 
of Sixth symposium on engineering problems of fusion research. 
New York; Inst. of Electrical and Electronic Engineers Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

A major system design constraint is maximization of focusable 
peak power per dollar. This yields disk amplifiers that have = 
internal radiation densities (to approximately 20 J/cm*) from 
flashlamps. This flashlamp radiation interacts with prone (some 
of which it produces) to form up to three types of opaque spot that 
introduce diffraction rings into the laser beam. The energy in ieee 
rings is not useable, at best, and causes extensive component damage, 
at worst. The particles that cause evanescent opacities can be elimi- 
nated by using appropriate clean rooms and associated techniques 
during assembly. Most of the particles that cause permanent opac- 
ities can be eliminated by eliminating rubbing, such as occurs during 
mating of threaded parts. We have achieved the best results with 304 
stainless steel that, after part fabrication, is buffed, then electropo- 
lished, then chemically polished. 


20123 Plotting information from hologram matrix by irradiation 
of semiconductor laser gages. Pilipovich, V.A.; Shmatin, S.G.; Yar- 
molitskii, V.F. Vestsi Akad. Navuk BSSR, Ser. Fiz.-Mat. Navuk; No. 
3, 89-92(1976). (In Belorussian). 

Experimental results are given on the plotting of information 
by photo camera matrices from holograms regenerated by the ruler 
lines of gallium arsenide lasers. 


20124 Threshold ratios for molecular lasers with optical pumping. 
Kuntsevich, B.F.; Churakou, U.V. Vestsi Akad. Navuk BSSR, Ser. 
Fiz.-Mat. Navuk; No. 3, 103-107(1976). (In Belorussian). 

A series of relationships was obtained for threshold character- 
istics of high pressure molecular lasers with optical pumping. The 
threshold pumping density increases in proportion to the square of 
the active medium’s pressure. The minimum value of threshold 
pumping corresponds to the maximum of the Boltzmann distribution 
function for rotating sublevels both in the pumping channel and in 
generation. A weak or strong relationship was observed between the 
threshold impulse energy and the pressure that is caused by fluctua- 
tive relaxation of the upper laser level for various relationships 
between the intensity of the pumping impulse, pressure and loss 
coefficient. 


HEAT TRANSFER AND FLUID FLOW 


REFER ALSO TO CITATION(S) 18687, 18863, 19029, 19090, 
19180, 19181, 19679, 19969, 19973, 20281 


20125 (LA—7594-MS) Effective y of turbulence and growth rate 
of trubulence energy density relative to pressure. Binstock, J. (Los 
Alamos Scientific Lab., NM (USA)). Dec 1978. Contract W-7405- 
ENG-36. 7p. Dep. NTIS, PC A02/MF AO1. 

While the isotropic part of the Reynolds stress tensor behaves 
as a system with y = 5,3, the anisotropic, or traceless, part behaves 
differently. It grows or decays not with compression, but with the 
shape-change strain rate. Thus with a shape-change strain rate of the 
order of magnitude of the volume strain rate, the effect of the 
Reynolds stress tensor on a system can be significant, even when that 
system has a y near 5/3 for its nonturbulent equation of state. The 
initial response for a sytem with some initial isotropic turbulence is 
always for the shape-change strain rate to increase the ratio of the 
(turbulence energy density)/Pressure, regardless of the sign of the 
shape-change strain rate. 


20126 (PB—279329) Virtual mass effects in two-phase flow. 
Topical report. Cheng, L.Y.; Drew, D.A.; Lahey, R.T. Jr. (Rensse- 
laer Polytechnic Inst., Troy, NY (USA). Dept. of Nuclear Engineer- 
ing). Mar 1978. Contract AT(49-24)-0301. 52p. NTIS PC A04/MF 
AOl. 


The effect of virtual mass on phase separation during the 
acceleration of a two-phase mixture was studied. Virtual mass can be 
regarded as an induced inertia on the dispersed phase which is 
accelerating relative to the continuous phase, and it was found that 
the virtual mass acceleration is objective, implying an invariance 
with respect to reference frame. An objective form of the virtual 
acceleration was derived and required parameters were determined 
for limiting cases. Analyses determined that experiments on single 
bubble nozzle/diffuser flow cannot readily discriminate between 
various virtual mass acceleration models. 
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20127 (N—78-21408) Investigation of the turbulent flows of two- 
phase media. Nekoryakov, V.E.; Kutateladze, S.S. (National Aero- 
nautics and Space Administration, Washington, DC (USA)). May 
1978. Translation of Issledovanie turbulentnykh Techenii dvukh 
faznykh sred, Academy of Sciences, USSR, p. 1-315, 1973. (NASA- 
TT-F—17059). 241p. NTIS PC Al1/MF AOl. 

An electric diffusion method is used for measuring tangential 
pressure on canal walls, giving the possibility of fixation of local 
values and average flocculation of friction on the walls. The possibil- 
ity of applying the electric diffusion method was shown for measur- 
ing tangential pressure in the hydrodynamics of gas liquid mixtures 
and the results of applying the method in some standard gas liquid 
flows are presented. 


20128 Heat exchange is a fluidized bed of coarse-grained polydis- 
persed material. Krasavin, V.M.; Polugaevskii, V.D. Teor. Osn. 
Khim. Tekhnol.; 12: No. 2, 295-296(1978). (In Russian). 

A method was previously reported for the calculation of heat 
exchange in fluidized beds of monodispersed coarse-grained materi- 
al. This method is now generalized to the practical case of thermal 
processing of polydispersed material. (JSR) 


20129 Adsorption on the walls of a cylindrical channel. Sartory, 
W.K. (Oak Ridge National Lab., TN). Ind. Eng. Chem., Fundam.; 
17: No. 2, 97-101(1978). 

An analysis is presented for adsorption from a fluid in Poise- 
ville flow to a very thin coating on the walls of a cylindrical 
channel. Axial diffusion is ignored, an infinite rate of the adsorption 
reaction is assumed, and the partition ratio is assumed to be very 
large. Several nonlinear Langmuir adsorption isotherms are consid- 
ered. An analytical solution is obtained for an irreversible isotherm, 
while finite-difference solutions are presented for other isotherms. 
For the case of a fully developed constant-pattern concentration 
profile, the breakthrough curves presented are in reasonable agree- 
ment with those obtained by assuming slug flow and a constant mass 
transfer coefficient. The constant mass transfer coefficient for best 
agreement varies from that obtained with Sherwood numbers of 3.66 
to 4.36, depending on the shape of the isotherm. 


20130 Freezing—melting heat transfer in a tube flow. Yim, A.; 
Epstein, M.; Bankoff, S.G.; Lambert, G.A.; Hauser, G.M. (Argonne 
National Lab., IL). Int. J. Heat Mass Transfer; 21: 1185-1196(1978). 

Consideration is given to the heat-transfer problem involving 
solidification of a flowing liquid onto a melting wall. In particular, 
an experimental study of hot Freon 112A (mp 40.5°C) in turbulent 
flow through a thick ice pipe has been carried out. The major 
emphasis was on the melting attack of the ice pipe wall by the 
flowing Freon. The effects of both Freon injection pressure and 
temperature on the amount of melted ice collected at the pipe exit 
for a fixed injection period were investigated. The shape of the 
melted ice channel as a function of time, injection pressure and 
Freon temperature was determined from the frozen Freon “casting” 
that remained in the ice pipe. Numerical results based on a simple 
quasi-steady melting model were compared with the experimentally 
determined ice melting results. The model was found to represent 
the data reasonably well for Freon temperatures above 70°C, indi- 
cating that the ice wall melting process is controlled by the growth 
and decay of frozen Freon layers on the ice pipe wall. 


20131 Non-stationary heat exchange with phase transformations. 
Tolubinskii, V.I.; Ostrovskii, Yu.N.; Pisarev, V.E. Teplofiz. Teplo- 
tekh.; No. 33, 3- 6(1977). (In Russian). 

Non-stationary water temperature values during a sudden 
increase in the heater’s capacity from the initial moment to the 
establishment of a stationary system in pressure range of 1 to 10 bars 
and underheating range of from 0 to 70°C are presented. 


20132 Heat exchange in the area of the critical point during 
inleakage of a tubularized stream at the interception point. Dyban, 
E.P.; Mazur, A.I. Teplofiz. Teplotekh.; No. 33, 6-11(1977). (In Rus- 
sian). 


Experimental data are presented with regard to the effect of 
the level of initial turbulence of an axiosymmetrical and planar 
stream on the intensity of heat emission in the neighborhood of the 
critical interception point when it is at various distances from the 
nozzle cut-off. The use of the value Tu was shown to be insufficient 
for a universal correlation of these data as well as for results on the 
cylinder and sphere. 


20133 Influence of external flows on heat transfer in the bound- 
ary layer of continuously moving plate. Grechannyi, O.A.; Dorfman, 
A. Sh. Teplofiz. Teplotekh.; No. 33, 30-33(1977). (In Russian). 

An examination is made of heat transfer in the boundary layer 
of a continuously moving plate with linear fluid uniform flow. The 
coefficients of surface heat emission are shown to decrease in a 
counterflow system and increase in direct flow when the velocity in 
the undisturbed flow is increased. A physical interpretation is given 
for this effect. 


ERA VOL. 4, NO. 8 


20134 Method for apprcximate computation of three-dimensiona! 
currents of a cooling agent in a bundle of rods. Kalinin, R.I.; Ivanov, 
V.1; Nazarchuk, M.M.; Dotsenko, L.I. Teplofiz. Teplotekh.; No. 33, 
33-36(1977). (In Russian). 

Bundles of cylindrical rods are the most widespread type of 
operating elements in heat exchange apparatus. The cooling agent 
moves in the interrod space along a system of inter-connected cells 
each of which is formed by the surfaces of primarily three neighbor- 
ing rods. Experimental study of such flows is quite difficult. In this 
connection, a new approach is proposed for computing such three- 
dimensional flows based on a channel-type examination of move- 
ments which entails the use of energy equations for flows with a 
variable flow rate along the path. 


20135 Certain problems in radiative heat transfer frequently en- 
countered in the convective heat exchange in channels. Galin, N.M.; 
Esin, V.M.; Minyailenko, N.A. Teplofiz. Teplotekh.; No. 33, 47- 
51(1977). (In Russian). 

Zonal method computations were made of heat flows as 
applicable to the problem of radiative heat transfer in the cavity of 
round pipe with a given temperature distribution on the lateral 
surface and end planes, and as applied to the problem of radiative 
heat transfer in the cavity of a channel formed by two parallel discs 
of infinite width and finite length with given symmetrical or unsym- 
metrical temperature distribution on the discs and with known end- 
plane temperatures. The wall radiation in the initial heat zone was 
shown to influence the end-plane at a length of approximately 2.5 
calibers of the pipe. 


20136 Heat exchange in laminar and turbulent fluid flow in a 
circular tube. Tsoi, P.V.; Negmatov, T.N. Teplofiz. Teplotekh.; No. 
33, 54-60(1977). (In Russian). 

A solution is given for the generalized Graetz-Nusselt prob- 
lem in the case of a heat-emitting fluid flow in a round tube with 
thermally fine walls under boundary conditions of the 3rd type with 
an external flow medium. An examination is made of problems when 
the temperature of the external medium is constant and the function 
along the fluid flow is linear. Known solutions of other authors are 
given. 


20137 Computation of the thermal state and determination of the 
boundaries for the rational use of finning with consideration of heat 
emission from the end-plane surface. Prokopov, V.G.; Sherenkovskii, 
Yu.V.; Stelyuk, Yu.I. replofiz. Teplotekh.; No. 33, 60-63(1977). (In 
Russian). 

Results are given for an approximate analytical two-dimen- 
sional solution of the problem on the distribution of temperatures in 
the cross-section of a linear fin. Relationships are suggested which 
make it possible to evaluate the effectiveness of finning in compari- 
son to a smooth wall. Single-dimensional relationships are shown to 
be unacceptable for determining the boundaries for the rational use 


of finning. 

20138 ny of certain characteristics of non-stationary heat 
exchange during tempering. Kobasko, N.I.; Kas’yanova, M.D. Teplo- 

fz Teplotekh.; No. 33, 67-71(1977). (In Russian). 

Two extremal values for thermal flows and heat emission 
coefficients which are caused by the first and second boiling crises 
are observed during the tempering of cylindrical samples in under- 
heated media. The film boiling is either markedly less or disappears 
as the initial temperature of the sample is reduced so that the density 
of the thermal flow changes approximately in accordance with the 
exponential law. 


20139 Solution of conjugated problem of turbulent heat exchange 
between fluids divided by a fine plate. Lipovetskaya, O.D. Teplofiz. 
Teplotekh.; No. 33, 75- 79(1977). (dn Russian). 

An examination is made of turbulent heat exchange between 
two fluids divided by a fine plate under Type IV boundary condi- 
tions. Criteria are established which determine the distribution of 
temperatures and thermal flows along the plate as well as the 
conditions under which the method being used can lead to signifi- 
cant errors. 


20140 Method for computing non-stationary convective heat ex- 
change in channels of non-circular cross-section. Kochubei, A.A.; 
Ryadno, A.A. Teplofiz. Teplotekh.; No. 33, 79-83(1977). (In Russian). 

A method is proposed for solving non-stationary boundary 
problems of convective heat exchange during fluid flow in pipes 
having a complex configuration. That method entails the consecu- 
tive use of the Kantarovich method and the method of characteris- 
tics. The solution may be presented in an analytical form. Examples 
are cited for computing heat exchange characteristics in pipes of 
variable form. Agreement between the obtained results and known 
results was demonstrated for several cases. 


20141 Design of heat exchange apparatus with consideration 
given to the kinetics of scale formation. Chepurnoi, M.N.; Shnaider 
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V.E.; Berkuta, A.D.; Klimenko, M.I. Teplofiz. Teplotekh.; No. 33, 83- 
87(1977). (In Russian). 

An analysis is made of the operation of heaters and evapora- 
tors when scale is deposited on the heating surface. Kinetics equa- 
tions were found for scale formation and nomograms are constructed 
for evaluating the intensity of scale deposition. Ways are noted for 
more effectively using heating surfaces and reducing the consump- 
tion of fuel. 


20142 Study of moving forces of heat and mass transfer in 
packing reflux apparatus with water-heated air. Skalenko, A.K.; Prok- 
horenko, I1.A.; Makarov, S.A. Teplofiz. Teplotekh.; No. 33, 89- 
92(1977). (In Russian). 

Thermodynamic conditions are presented for the transfer of 
heat from polluted or mineralized thermal waters to an intermediate 
cooling agent--air. An analysis is made of the moving forces of heat 
and mass exchange and their interconnection with quantitative pa- 
rameters of cooling agents and the geometric factor of the contact 
apparatus. Results are given for experimental and industrial studies 
of contact heat utilizers of thermal waters. 


MATERIALS TESTING 
REFER ALSO TO CITATION(S) 18077, 19058, 19071, 19726, 20241 


20143 (AD-A—055108) Radiographic examination of T55 
engine. Final report, April 1977—January 1978. Carroll, J.T. (Pratt 
and Whitney Aircraft Group, West Palm Beach, FL (USA). Gov- 
ernment Products Div.). Jan 1978. Contract DAAJO1-77-C-0354. 
25p. (FR—9560). NTIS PC A02/MF AOI1. 

Approximately 1000 radiographs and three hours of video 
fluoroscope tapes of a Lycoming T55-L-712 turbine engine were 
obtained at various engine operating conditions. These X-ray images 
were needed to determine certain static and running clearances in 
the T55 engine. 


20144 (EPRI-NP—900-SR) Planning support document for the 
EPRI Nondestructive Evaluation (NDE) program. Dau, G.J. (Electric 
Power Research Inst., Palo Alto, CA (USA)). Dec 1978. 104p. Dep. 
NTIS, PC A06/MF AOI. 

The framework in which the EPRI Nondestructive Evalua- 
tion effort was established and is being implemented is described. 
Details on specific inspection problems are given along with the 
technical approach being followed to solve them. Planned future 
activities are also identified. A summary of each project underway 
or completed is given in an appendix. 


20145 Laser-damage resistant coatings for the 16-um_ region. 
Baumeister, P.; Arnold, G.P.; Edwards, D.F. (University of Roches- 
ter, Institute of Optics, Rochester, New York 14627). Appl. Opt.; 17: 
No. 24, 3858-3859(15 Dec 1978). 

Damage threshold measurements are reported for PbFz antir- 
eflection coatings (AIP) 


20146 CFRMF neutron radiography facility. Stepan, I.E.; An- 
derson, D.M.; Harker, Y.D. (EG and G Idaho, Inc., Idaho Falls, 
ID). Trans. Am. Nucl. Soc.; 30: 144(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


20147 Nondestructive examination of B,C absorber rods with 
dual-energy gamma gauge and multigauge scanners. Gozani, T.; Bo- 
zorgmanesh, G.; Abbott, E.E. (SAL-Palo Alto, CA); Schoenig, F. 
Trans. Am. Nucl. Soc.; 30: 146-147(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


20148 Use of selenium electroradiographic plates in the radios- 
copy of steel and aluminum alloys with y rays. Kaminskas, A.L.; 
Varanetskas, I.P. Sov. J. Nondestr. Test. (Engl. Transl.); 13: No. 3, 
250-253(1977). 

Translated from Defektoskopiya; No. 3, 17-20(1977). 

The exposure conditions and sensitivity of the method ob- 
tained on subjecting steel and aluminum alloys to radioscopy with 
the y rays of '*7Cs and '*Ir using selenium plates SERP-100P and 
SERP-100P2 are experimentally studied. The results are compared 
with those obtained on x-ray plates RT-1 and RT-5. 


SAFETY ENGINEERING 


REFER ALSO TO CITATION(S) 19174 
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20149 (AC—70/7460-1E) Obstruction marking and lighting. 
(Department of Transportation, Washington, DC (USA)). 1 Nov 
1976. 68p. Department of Transportation, Washington, DC. 

The Federal Aviation Administration's standards for marking 
and lighting obstructions to air navigation are presented and de- 
scribed. (LCL) 


20150 (LBL—8306) Toward a standard ignition source. Van 
Volkinburg, D.R.; Williamson, R.B.; Fisher, F.L.; Hasegawa, H. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Oct 
1978. Contract W-7405S-ENG-48. 3lp. (CONF-781060—2). Dep. 
NTIS, PC A03/MF AO1. 

From Western states section fall meeting; Laguna Beach, CA, 
USA (16 Oct 1978). 

The development of ASTM E603-77, Standard Guide for 
Room Fire Experiments” is reviewed, and the critical role of the 
ignition source is described. The characteristics of realistic ignition 
sources were studied experimentally and the results are presented. A 
on -fired burner is described which has many of the characteristic 

atures of realistic ignition sources. The use of the burner is illus- 
trated with a variety of wall and ceiling materials in a corner-wall 
geometry. One objective of this research is to develop a standard 
burner which can be used to evaluate the fire propagation potential 
of building materials, aircraft materials and furnishings. 


ELECTRONIC CIRCUITS AND DEVICES 
REFER ALSO TO CITATION(S) 18299, 18714, 19967, 19972 


20151 (BDX—613-2076(Rev.)) Automated monitoring of thin 
film capacitors for electrical breakdown. Horn, R.T. (Bendix Corp., 
Kansas City, MO (USA)). Jan 1979. Contract EY-76-C-04-0613. 20p. 
Dep. NTIS, PC A02/MF AO1. 

A long-term automated test system was constructed to pro- 
vide full-time monitoring of thin film capacitors for electrical break- 
downs. System sensitivity was investigated to relate electrical back- 
ground noise to electrical breakdowns. 


20152 Electronic heat consumption counters. Loewenhoff, P.; 
Holtkamp, M. German(FRG) Patent 2,403,076/A/. 24 Jul 1975. 6p. 
(In German). 

The temperature differences between heaters and the ambient 
air are measured with the aid of temperature-dependent resistors. 
The values obtained are compared with the output signal of a 
common digital-to-analog converter for all consumer installations. 
This is done with the aid of an electronic comparator. 


WASTE PROCESSING PLANTS AND 
EQUIPMENT 


REFER ALSO TO CITATION(S) 19470, 19653 


20153 (AD-A—056196) Energy recovery from solid waste in the 
Charleston, SC, SMSA. Final report. Collishaw, A.N.; Hathaway, 
S.A. (Army Construction Engineering Research Lab., Champaign, 
IL (USA)). Jun 1978. Contract N62467-77-MP-00005. 73p. (CERL- 
TR-E—131). NTIS PC A04/MF AO1. 

This study investigated the technical and economic feasibility 
of establishing a single, solid waste resource-recovery facility in the 
Charleston, SC, Standard Metropolitan Statistical Area (SMSA). 
Energy was the primary resource to be recovered. The 29,700 tons/ 
year of solid waste generated by Federal facilities in the SMSA are 
presently being disposed of in landfills operated by county govern- 
ments. This study compared the cost of continuing solid waste 
disposal by landfill to the estimated cost of establishing (1) a Federal 
resource-recovery facility or (2) a regional resource-recovery facili- 
ty. When a Federal resource-recovery facility which used solid 
waste generated by Federal facilities only was considered, it was 
determined that energy could be recovered at a rate of 19.0 x 10 to 
the 10th power Btu/year. The capital investment was estimated to 
be $8.5 million in FY82 dollars and the Savings to Investment Ratio 
(SIR) was estimated at 0.8/1.0, with a payback period of more than 
25 years. Because the SIR was less than 1.0, this study concluded 
that a Federal resource-recovery facility was not economical and 
should not be pursued. 


20154 (SAND—78-1444) Cost benefit analysis of selected 
wastewater befeficiation schemes. Hinkebein, T.E.; Norem, N.J. 
(Sandia Labs., Albuquerque, NM (USA)). Dec 1978. Contract EY- 
76-C-04-0789. 68p. Dep. NTIS, PC A04/MF AO1. 

The fertilizer value of sewage sludge can be enhanced by the 
addition of nitrogen and phosphorous recovered from municipal 
wastewater. To address the problem of nitrogen and phosphorous 
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recovery from wastewater seven nitrogen and one phosphorous 
removal processes were evaluated in terms of recovery of nitrogen 
and phosphorous in a usable form, technological development, and 
economics. Air stripping and cation, exchange were the most prom- 
ising of the nitrogen removal and recovery processes studied. A two- 
stage lime addition process was evaluated for removal and recovery 
of phosphorous. An economic evaluation using data available in 
literature and the design of major pieces of equipment was made for 
the ion exchange, air stripping, and two-stage lime addition process- 
es. The effects of inflation on the process cost and product value 
were considered. The accuracy of an economic analysis of this type 
is +- 30%. Currently, neither the ion-exchange process nor the air 
stripping process are economically profitable for the recovery of 
nitrogen from wastewater. For 100 million gallon per day plant, the 
ion-exchange process was estimated to be profitable in 2.5 yr while 
the air-stripping process does not realize profitability for 12 yr. This 
differences may be attributed to the energy intensive nature of air 
stripping. The two-stage lime addition process for the removal of 
phosphorous from wastewater is currently profitable for plants with 
capacity of fifty million gallons per day or more. 


20155 Multi-stage pneumatic municipal solid waste separation 
and recovery of a plurality of classifications. Mackenzie, H.B.; Ander- 
son, I.G. (to New Life Foundation). US Patent 4,044,695. 30 Aug 
1977. Filed date 27 Feb 1976. 12p. 

Heterogeneous municipal solid waste is pneumatically sepa- 
rated in a first stage into relatively heavy incombustible and lighter 
weight combustible fractions. The first stage light combustible frac- 
tion is further pneumatically separated in a second stage into heavier 
= fuel and lighter grade fuel fractions. In a third stage still 
urther separation may be effected of the second stage lighter grade 
fraction into a heavier fraction suitable for other uses such as in the 
manufacture of certain building materials and a lightest fraction most 
suitable for air suspension boiler or kiln firing. Primary —s of 
all of the solid waste to be pneumatically separated, and final 
reshredding of the fuel grade materials are provided for to attain 
maximum combustion efficiency. Apparatus for effecting large 
volume continuous process multi-stage pneumatic separation com- 
prises serially connected pneumatic tower separators including 
means for controlling air velocity and volume to meet a wide variety 
of conditions in the solid waste materials being handled. 


20156 Waste evaporation disposal system. Rod, R.L.; Penick, 
W.L. Jr.; Heller, H.B. (to Monogram Industries, Inc.). US Patent 
4,045,314. 30 Aug 1977. Filed date 29 May 1975. 10p. 

A non-polluting wastewater evaporation disposal method and 
system is disclosed whereiix hydrogen gas is electrolytically pro- 
duced from the wastewater, collected and used as a source of fuel to 
evaporate the wastewater to thereby convert the wastewater to a 
disinfected nonpolluting sterile solid residue and water vapor. A 
halogen having an atomic number of between 16 and 54 may also be 
electrolytically produced from the wastewater and used to disinfect 
the wastewater. 


20157 Apparatus for treating waste water. Yokota, I. (to Ishigaki 
Kiko Co., Ltd.). US Patent 4,045,344. 30 Aug 1977. Filed date 29 
Apr 1974. 16p. 

An apparatus is disclosed for treating waste water such as 
sewage in which at least one bundle of a number of straight tubes is 
submerged in waste water to be treated, said bundle being particular- 
ly provided with a plurality of crossing passages extending across 
the bundle which passages are arranged intermittently along the 
bundle with certain intervals therebetween so that no Poiseuille flow 
is substantially formed in each of the tubes. The waste water is 
flowed through the bundle of straight tubes in a direction along the 
bundle. In the bundle of straight tubes, organic substances in the 
waste water are removed due to decomposition caused by microor- 
ganisms which adhere to the inner surface of each tube. Owing to 
the presence of the crossing passages, removal of the organic sub- 
stances proceeds effectively and promptly due to uniform flow 
distribution across the bundle, a disturbance of flow given to the 
water, propagation of various kinds of microorganisms and the like. 


COMBUSTION SYSTEMS 


REFER ALSO TO CITATION(S) 17667, 17838, 17865, 17980, 
18009, 18010, 18011, 18270, 18739, 18740, 19781, 19947 


20158 (CONF-781072—2) Atmospheric fluidized bed coa! com- 
bustor for cogeneration. Jones, J.E. Jr.; Holcomb, R.S. (Oak Ridge 
National Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 21p. 
Dep. NTIS, PC A02/MF AOI. 

From Coal technology conference; Houston, TX, USA (17 
Oct 1978). 

A coal-fired fluidized bed system designed to supply electric- 
ity and process heat for industrial applications is being developed. 
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This concept, featuring clean coal technology and energy conserva- 
tion, is designed to meet the urgent national goal of converting 
American industry to coal to save dwindling supplies of oil and gas. 
Sixty percent of all industrial process heat requirements could be 
served by this technology, yielding oil and gas savings equivalent to 
more than half our total oil imports. In this cycle, air is heated to 
815°C (1500°F) in the fluidized bed combustor and passed through a 
gas turbine to produce electricity. Exhaust air from the gas turbine is 
available as industrial process heat at temperatures ranging from 260 
to 540°C (500 to 1000°F), depending on the energy requirements of 
the industrial facility. Research and development activities have 
been carried out on the coal feed system, fluidization, heat transfer, 
and corrosion/erosion of in-bed tubes. A 5 x 10° Btu/h technology 
test unit is planned. 


20159 (ORNL/HUD/MIUS—36) Evolution of a conceptual 
design for a coal fired fluidized bed combustion furnace for a MIUS 
closed cycle gas turbine. Tudor, J.J. (Oak Ridge National Lab., TN 
(USA)). Jan 1979. Contract W-7405-ENG-26;EX-76-A-01-1742. 43p. 
Dep. NTIS, PC A03/MF AO1. 

In evolving the design of the gas-turbine power plant based 
upon a coal-fired fluidized bed combustion furnace, particular atten- 
tion was given to the most critical component in the system, i.e., the 
fluidized bed furnace and heater assembly. Various layout arrange- 
ments of the economizer and recuperator relative to the fluidized 
bed were studied. Several configurations for the tubes in the heat 
transfer matrix of the bed and economizer were considered and the 
effects of differential thermal expansion on thermal stresses were 
analyzed. The possibility of tube vibration caused by either Karman 
vortex shedding or bed pulsation was examined. A relation between 
basic fluidized bed design parameters and the frequency of bed 
pulsations to be expected was derived in the course of this work. 
Particular attention was given to the accommodation of thermal 
expansion in the manifolds, piping, plenum chamber, and furnace 
support structure to minimize thermal stresses. Configurations were 
chosen that would limit the leakage of dusty air or combustion gas 
leakage to a-sufficiently low level that the pumping power would 
not be increased significantly, and the furnace configuration was 
designed to limit heat losses to the engine room to less than 1% of 
the system output. The various air tuyere designs that have been 
tested by different organizations were examined, their problems 
noted, and one that seemed best suited to the MIUS application was 
chosen. Similarly, a variety of coal and limestone feed systems was 
considered and two were chosen for evaluation in bench tests of full 
scale components. The various tube and furnace configurations 
considered were examined from the standpoint of access for inspec- 
tion and maintenance. A configuration has been evolved that seems 
to meet the many requirements reasonably well. 


20160 (PB—280199) Burner design criteria for Nox control from 
low-Btu gas combustion: Volume II. Elevated fuel temperature. Final 
report October 1976—October 1977. Shoffstall, D.R.; Waibel, R.T. 
(Institute of Gas Technology, Chicago, IL (USA)). Dec 1977. Con- 
tract EPA-68-02-1360. 87p. NTIS PC A05/MF AOl1. 

The report gives results of a program to provide quantitative 
data on combustion emissions from high-temperature low-Btu gas. It 
complements a recently completed EPA project that evaluated 
emissions resulting from the burning of ambient-temperature low- 
Btu gas. The experimental results were gathered from a pilot-scale 
furnace fired with a movable-vane boiler burner at a heat input of 
0.66 MW (2.25 million Btu/hr). The gases tested in this program-- 
Winkler oxygen, Koppers-Totzek oxygen, and Wellman-Galusha 
air--ranged from 5.8 MJ/cu m (156 Btu/cu ft) to 9.9 MJ/cu m (266 
Btu/cu ft). Measurements were made of NO emissions, temperatures 
within the flame, and flame emissivity. A mathematical model was 
used to predict the efficiencies of the furnace with the various fuels; 
the model eng well with the experimental measurements. The NO 
emissions of the gases tested were ordered by the adiabatic flame 
temperature. 


20161 (TID—28598) Preliminary design study for a fluidized bed 
demonstration unit. Final report. (Combustion Engineering, Inc., 
Windsor, CT (USA)). 1 Jun 1978. Contract EF-77-A-01-6013. 299p. 
Dep. NTIS, PC A1l3/MF AOI1. 

This report describes the work performed in the preliminary 
design study of an atmospheric fluidized bed combustion (AFBC) 
demonstration unit. The study was commissioned by the Tennessee 
Valley Authority and funded by the U.S. Department of Energy. To 
prepare the preliminary design of an AFBC demonstration unit and 
to evaluate the potential of the demonstration unit as applied to 
commercial size units, the following work was performed: selection 
of design parameters, selection of a conceptual boiler design, prelimi- 
nary design and cost estimate of a demonstration unit, preliminary 
design and cost estimate of a commercial unit, definition of areas 
requiring development in the demonstration unit design, and envi- 
ronmental assessment of the demonstration unit. The items listed 
above define the major sections of this report. 
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20162 Gas distributor for fluidizing beds. Staub, F.W.; Morgan, 
P.A. (to Electric Power Research Institute, Inc.). US Patent 
4,115,929. 26 Sep 1978. Filed date 27 Oct 1976. 6p. 

A plate-type gas distributor for fluidizing a bed of particulate 
matter is described for use in elevated superficial velocity applica- 
tions. The distributior comprises an assembly of plates or sheets 
formed into troughs and into deflector baffles which overlie the edge 
of adjacent troughs to form modules arranged in longitudinal rows. 
The troughs and the baffles are spaced in a predetermined manner by 
joining struts or ribs. A circuitous gas flow path is defined by the slit 
between each deflector baffle and adjacent troughs. The minimum 
spacing between adjacent troughs is chosen so that the fluid flow 
velocity through the trough spacing at design point is equal to or 
greater than the terminal velocity of the fluidized particles. 


20163 Process for operating a magnetically stabilized fluidized 
bed. Rosensweig, R.E. (to Exxon Research and Engineering Co.). 
US Patent 4,115,927. 26 Sep 1978. Filed date 11 Apr 1977. 42p. 
A fluidized bed process is disclosed which consists of subject- 
ing a bed comprised of solid particulate magnetizable, fluidizable 
material within an external force field wherein at least a portion of 
the bed containing the solid particulate magnetizable and fluidizable 
material and fluidizing fluid are subjected to a nontime varying and 
substantially uniform applied magnetic field having a substantial 
component along the direction of the external force field such that 
the solid particulate magnetizable and fluidizable material has a 
component of magnetization along the direction of the external force 
field and wherein at least a portion of the bed containing the solid 
articulate magnetizable and fluidizable material is fluidized by a 
iow of fluid opposing the external force field at a superficial fluid 
velocity ranging between: (a) more than the normal minimum fluidi- 
zation superficial fluid velocity required to fluidize said bed in the 
absence of said applied magnetic field; and, (b) less than the superfi- 
cial fluid velocity required to cause time-varying fluctuations of 
pressure difference through said stably fluidized bed portion during 
continuous fluidization in the presence of said applied magnetic field. 
Fluid throughput rates which are up to 10 to 20 or more times the 
flow rate of the fluidized bed at incipient fluidization in the absence 
of the applied magnetic field are achieved, concomitant with the 
substantial absence of bubbles. The magnetically stabilized fluidized 
bed has the appearance of an expanded fixed bed with no gross solid 
circulation and very little or no gas bypassing. 


20164 Combustion apparatus. Nishi, A.; Yashiro, K. (to Mitsubi- 
shi Denki Kabushiki Kaisha). US Patent 4,045,159. 30 Aug 1977. 
Priority date 30 Jul 1974, Japan. 6p. 

A combustion apparatus is described which has a mixing 
chamber, a combustion chamber, a flame holes plate disposed there- 
between for forming a combustion flame at a flame projecting 
aperture thereof, a choke plate on the mixing chamber side of the 
flame holes plate in concentric relation thereto and having a central 
opening smaller than that of the flame holes plate for the purpose of 
keeping the velocity of the mixed combustible gas lower at the 
periphery than at the central parts, and a mixing impeller having 
central openings for directly passing part of the air provided for 
combustion to the central part of the choke plate opening for the 
purpose of increasing the concentration of the mixed combustible 
gas Tag peripheral parts of the flame holes plate in the combustion 
chamber. 


20165 Burner assembly. Coombs, D.L.; Hollis, R.E. (to Interna- 
tional Telephone and Telegraph Corp.). US Patent 4,045,158. 30 
Aug 1977. Filed date 16 Jun 1976. 4p. 

A burner assembly for liquid fuels in which a body member is 
rotatable about a central stem member and movable axially thereof 
to open a fuel valve and also to move a flow control member 
extending into a nozzle opening on the body member. The fuel valve 
comprises a po ppet valve element in the fuel passage above a valve 
seat formed in the passage. When the nozzle opening is closed, the 
poppet valve element is pushed against the valve seat by engagement 
thereof with the body member, which closes the fuel passage there- 
by assuring no leakage of fuel from the burner assembly. 


20166 Flat-flame gas burner. Michels, N.C. (to Lee Wilson 
Fee 1976 ©. Co.). US Patent 4,045,160. 30 Aug 1977. Filed date 9 
Feb 197 

A fuel gas burner is described which is adapted for mounting 
in a heat treating furnace and for generating a relatively large 
expanse of radiant energy toward an object to be heated or heat 
treated. The burner has a housing with separate inlets for fuel gas 
and air and an air plenum with a forwardly facing throat. Surround- 
ing the plenum throat is a combustion block formed of refractory 
material shaped to define a forwardly-facing frusto-conical heat 
radiating surface. A central fuel gas supply tube coaxial with the 
plenum throat has a nozzle element and a cooperating distributor 
mounted on its forward end to define with the plenum throat an 
annular air passage and a fuel gas chamber communicating with the 
supply tube. The nozzle element has radially extending circumferen- 


tial vanes that define with the plenum throat, swirl producing slots 
adapted to receive air from the plenum chamber through the annular 
passage and fuel gas through ports communicating with the fuel gas 
chamber. The resulting fuel-air mixture which has a swirling motion 
imparted by the slots is ignited and propelled radially outward 
against the frusto-conical surface of the combustion block to pro- 
duce a generally flat-flame. This produces a relatively large expanse 
of heat radiation directed toward the area to be heated. 


20167 Method for increasing radiant heat transfer from hot 
gases. Powers, R.M. (to Phelps Dodge Corp.). US Patent 4,045,211. 
30 Aug 1977. Filed date 20 Jan 1976. 14p. 

Radiant heat transfer is increased by introducing to hot gases, 
such as those normally present in furnaces, a material which pro- 
vides finely sized particles therein of the type which increase the 
emissivity and luminosity of the gases. The material is introduced 
separately from the furnace fuel and preferably downstream of the 
flame produced by the burning of the fuel. In one embodiment, an 
unsaturated gaseous hydrocarbon such as acetylene is introduced 
into the furnace at a plurality of locations downstream of the flame. 
The unsaturated hydrocarbon exothermically cracks in the furnace 
to produce hydrogen and carbon particles in the furnace hot gases. 
The carbon particles increase the emissivity and luminosity of the 
hot gases and thus their radiant heat transfer to the furnace charge. 
The exothermic cracking reaction and the combustion of the hydro- 
gen produced during cracking add heat to the hot gases which 
maintains their temperature at desired levels despite the increased 
radiant heat transfer from the gases. By varying the locations where 
the hydrocarbon is introduced, as little or as much of the furnace hot 
gases as desired can be made luminous. Under preferred conditions, 
radiant heat transfer to the furnace charge can be increased 20% or 
more by the method of the invention. 


20168 Industrial burner. Schmidt, T.; Simon, H. (to Ludwig- 
Ofag-Indugas Industrieofenanlagen G.mb.H., Essen (Germany, 
F.R.)). German(FRG) Patent 2,530,170/B/. 18 May 1977. 5p. (In 
German). 

An improvement in industrial burners used in heating fur- 
naces or for heat treatment is described. The burner uses gaseous or 
liquid fuel. According to the invention, the design of the burner 
enables it to work with axial flow or twisted flow as well as 
transition stages. The constructional details of the burner are illus- 
trated by an example. 


UNDERGROUND ENGINEERING 
REFER ALSO TO CITATION(S) 17927 


20169 Ventilation and air conditioning at the Birmingham Inter- 
national Mining Exhibition. Lammei, G. Glueckauf; 114: No. 2, 81- 
83(Jan 1978). (In German). 

From International conference on remote control and moni- 
toring in mining; Birmingham, UK (11 - 13 Oct 1977). 

Equipment for the main and auxiliary ventilation system and 
for air conditioning in underground mining presented at the Bir- 
mingham International Mining Exhibition in autumn, 1977, is de- 
scribed. 


20170 Mine ventilation and gas emission monitoring at the Bir- 
mingham International Mining Exhibition. Hessbruegge, F.W. 
Glueckauf; 114: No. 2, 84-85(Jan 1978). (In German). 

From International conference on remote control and moni- 
toring in mining; Birmingham, UK (11 - 13 Oct 1977). 

The author describes the measuring instruments for mine 
ventilation and gas emission monitoring and the equipment for 
drilling, tubing and sealing gas boreholes presented at the Birming- 
ham International Mining Exhibition. 


20171 Ventilation and methane monitoring at the Birmingham 
International Conference. Eicker, H. Glueckauf; 114: No. 2, 57-59(Jan 
1978). (In German). 


From International conference on remote control and moni- 
toring in mining; Birmingham, UK (11 - 13 Oct 1977). 
MARINE ENGINEERING 


REFER ALSO TO CITATION(S) 18368, 18369, 18370, 18371, 19996 


20172 (NTIS/PS—78/0750) Offshore structures (a bibliography 
with abstracts). Report for 1964-June 1978. Habercom, G.E. Jr. 
(National Technical Information Service, Springfield, VA (USA)). 
Aug 1978. 246p. NTIS PC NO1/MF Nol. 
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Offshore structures are investigated relative to their feasibil- 
ity, design, construction, marine environments, and environmental 
impact. Nuclear power plants, floating cities, and airports are among 
the facilities included in the feasibility studies. The updated bibliog- 
raphy contains 239 abstracts, 50 of which are new entries to the 
previous edition. 


20173 Hazard protection on offshore installations. Ray, B.; 
Match, W.; Payne, R.D. Pet. Times; 82: No. 2078, 21-24(1 Jul 1978). 

This paper identifies potential hazards on an offshore platform 
and discusses the approach taken to protect against them. Emphasis 
is placed on detection means (flammable gas, flame, heat, smoke). 
Means for control and suppression of hazards are also discussed (fire 
mains, hydrants, hose, water deluge, sprinkler, fire extinguishers). 
(DLC) 


20174 Dynamics of tethered platforms. Rainey, R.C.T. Nav. 
Archit.; No. 2, 59-80(Mar 1978). 

This paper advances a new theory for the dynamics of 
tethered ocean platforms. It covers all structures (tension leg plat- 
forms, tethered buoyant platforms, articulated towers, etc.) which 
are constrained vertically but free to move in the horizontal plane. 
Essentially, it is an extension of existing theories to allow for vertical 
wave forces, but it is still capable of exact mathematical treatment. It 
is verified by computation, and, strikingly, by experiment. The 
theory predicts two (and only two) departures from normal platform 
motion—dynamic instability at critical wave frequencies, and sub- 
harmonic oscillations in cross-seas. Both can be very important, and 
both will tend to be masked by ‘scale effects’ in a model test. 


POLLUTION CONTROL EQUIPMENT 


REFER ALSO TO CITATION(S) 18733, 18734, 20290, 20294, 
20301, 20310, 20320 


20175 Equipment for cooling down large volumina of heated 
water, e.g. industrial sewage. Frohwerk, P.A. (to Ceramic Cooling 
Tower Co., Fort Worth, Tex. (USA)). German(FRG) Patent 
2,104,631/C/. 18 Nov 1976. 8p. (In German). 

The invention deals with a sort of substitute for a cooling 
tower which seams to be particularly suitable where heated industri- 
al sewage water - provided that all other purity conditions are met - 
is to be cooled down to an admissible temperature before being 
conducted into waters, in order to avoid so-called ‘thermal pollu- 
tion’. According to the invention, the construction on the unit 
construction system, whose final assembly can easily be executed in- 
situ, is regarded as being an advantage allowing a subsequent, quick 
adaptation to the performance actually required, which cannot 
always be calculated precisely. A ‘combined pump and spray device’ 
represents the building block. Such a device contains, e.g., 4 spray 
units and | pump unit consisting in each case of one floating body 
and one spray resp. pump head on top of it. Being the smallest unit, 
this device is to float generally in a relatirely narrow working duct, 
therefore these five units are arranged in series alongside the current 
flow. The four spray units have a distance of 12 m from each other 
and cover this distance with their fan-shaped spray jets directed 
upwards. The pump unit is arranged in the centre of the inner spray 
unit. The pipes arranged under the five units connect them rigidly. 
The water taken in and pressurized by the pump is conducted into 
the spray units by these pipes. The system is anchored on the canal 
floor and on the bank in a suitable manner. As an arrangement cross 
to the current flow may be suitable for broader canals, several 
possible combinations of such devices are explained. A cooling 
capacity of 3.8 million liters per minute or more with a temperature 
reduction by 11 to 14°C is given while approaching the ambient wet 
temperature of about 5 to 6°C. 


20176 (PB—283650) Air pollutant control techniques for electric 
arc furnaces in the iron and steel foundry ind . Final report. 
Spawn, P.D.; Fennelly, P.F. (GCA Corp., Bedford, MA (USA). 
GCA Technology Div.). Jun 1978. 225p. (GCA-TR—77-35-G(1)). 
NTIS PC A10/MF AOI. 

This report provides guidance for evaluating air pollutant 
control technologies for electric arc furnaces in the iron and steel 
foundry industry. It includes estimated emission factors, a discussion 
of emission characteristics, and lists of references resulting from an 
extensive literature search. Control technologies, including equip- 
ment for evacuating emissions during melting, refining, charging, 
and tapping, as well as dust collection equipment, are presented. 
Emission data from several field tests on electric arc furnaces carried 
out by EPA and others are reported. Capital and annualized emis- 
sion control costs for several new and retrofitted model plants are 
presented. The environmental impacts (estimated emissions, solid 
waste disposal, energy requirements, water pollution, and noise) for 
model plants are included. Several regulatory options corresponding 
to different levels of emission control costs, energy requirements, 
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and environmental impacts are presented. The document outlines 
enforcement aspects and contains appendices with detailed field test 
data on existing furnaces and cost data for several model furnaces in 
iron and steel foundries. 


20177 Solid supported catalysts for catalytic reduction of nitro- 
gen oxides in waste gases. Nishida, F.; Matsuoka, H.; Yamada, T.; 
Sato, G. (to Japan Gasoline Co., Ltd.). US Patent 4,119,568. 10 Oct 
1978. Priority date 28 Dec 1974, Japan. 12p. 

The invention discusses solid supported catalysts for catalytic 
reduction of nitrogen oxide in waste gases utilizing ammonia as the 
reducing agent, the catalyst comprising at least one metallic oxide, 
sulfate or phosphate of a first transition metal supported on an 
alumina or silica-alumina carrier; the carrier containing from 0.03 to 
20% by weight sulfur, based on the weight of the carrier, calculated 
as a sulfate or sulfite radical. 


20178 Process for reduction of sulfur dioxide to sulfur. Hellmer, 
L.; Koller, G.; Muddarris, G.R.A.; Sud, K.K. (to Davy a 
GmbH). US Patent 4,117,100. 26 Sep 1978. Priority date 29 Mar 
1976, German, Federal Republic of (F.R. Germany). 18p. 

In accordance with the invention, sulfur dioxide in sulfur 
dioxide-containing gases is converted under selective conditions to 
provide elemental sulfur in an efficient and economically-acceptable 
manner for present day industrial operations. The conversion in- 
volves the thermal reduction of sulfur dioxide in a zone at relatively 
moderate temperatures maintained by the combustion of carbona- 
ceous fuel in the zone to provide elemental sulfur and to provide a 
gaseous thermal reduction effluent which is acceptable for further 
processing to recover additional sulfur values therefrom. 


20179 Process for reduction of SO2. Fechner, J.; Fiebig, S.; 
Fischer, F.; Fischer, H.; Hellmer, L.; Riedel, K.; Stauffer, A.; Sud, 
K. (to Davy Powergas GmbH). US Patent 4,117,101. 26 Sep 1978. 
Filed date 14 Mar 1977. 10p. 

Sulfur dioxide in sulfur dioxide-containing gases is thermally 
reduced at relatively moderate temperatures under reducing condi- 
tions provided by the incomplete combustion of hydrocarbon to 
produce elemental sulfur. Elemental sulfur can be recovered from 
the effluent gases from the thermal reduction and the effluent gases 
may be treated by conventional catalytic processes to recover addi- 
tional elemental sulfur from the remaining sulfur values. 


20180 Withdrawing dust-bearing gases: Physical principles and 
technical realization. Rausch, W. Au/fbereit.-Tech.; 18: No. 12, 659- 
669(Dec 1977). (In German). 

It is true that for many years withdrawing installations have 
been general practice, but a critical check will reveal that quite a few 
aspects could be improved at little expense. This paper is to present 
effective designs and arrangements with due regards to the basic 
physical laws. Any withdrawing installation has to meet three re- 
quirements: 1) collecting the gas and the dust respectively, 2) trans- 
porting these media, 3) separating dusts and/or eliminating the 
detrimental effects of the —— if any. The last topic has been 
dealt with in many publications. This paper is to cover only the two 
first requirements. 


20181 Process for making nitrogen oxides contained in flue gas 
harmless. Akimoto, H.; Kaji, R.; Kikuchi, H.; Hishinuma, Y.; 
Arikawa, Y. (to Hitachi, Ltd.). US Patent 4,031,185. 21 Jun 1977. 
Priority date 3 Feb 1975, Japan. 12p. 

The present invention relates to a process for removing 
nitrogen oxides contained in a gaseous mixture such as combustion 
flue gas, etc. by reduction of the nitrogen oxides with ammonia, and 
a cuprous or cupric halide is used as a catalyst to carry out the 
reduction in a low temperature range. As a result, nitrogen oxides 
can be satisfactorily removed by the reduction even at about 150°C. 


20182 Electrostatic removal of airborne particulates employing 
fiber beds. Postma, A.K.; Winegardner, K. (to Battelle Memorial 
Inst.). US Patent 4,029,482. 14 Jun 1977. Filed date 30 Jun 1975. 10p. 

A method and apparatus are disclosed for collecting aerosol 
particles. The particles are subjected to an electrostatic charge prior 
to collection in an electrically resistive fiber bed. The method is 
applicable to particles in a broad size range, including the difficult- 
to-remove particles having diameters between 0.01 and 2 microns. 


20183 Gas cleaners. Siwersson, O.L.; Tell, K.G. (to AB S.T. 
Miljoteknik). US Patent 4,029,485. 14 Jun 1977. Filed date 8 Aug 
1975. 6p. 

An electrostatic filter type gas cleaner is disclosed having 
relatively electrically insulated discharge and collecting electrodes 
between which the gas to be cleaned is passed. The collecting 
electrodes are mounted concentrically around the discharge elec- 
trodes and are rotatable relative to them so that particles separating 
from the gas and depositing on the collecting electrodes are almost 
immediately thrown away from these electrodes. A casing surrounds 
the collecting electrodes and serves to collect and carry away the 
particles separated from the gas. The interior space of the casing is 
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not influenced by the gas flow between the discharge and collecting 
electrodes. Moreover, means are provided at the peripheral part of a 
prolongation, extending in the direction of the gas stream, of the 
annular gap between the discharge and collecting electrodes to lead 
off the peripheral portion of the gas stream radially outwards to a 
separate outlet. 


20184 Process for removing nitrogen oxides from waste gas. 
Senjo, T.; Kobayashi, M. (to Fuji Kasui Engineering Co., Ltd.). US 
Patent 4,029,739. 14 Jun 1977. Priority date 6 Jan 1975, Japan. 10p. 

Nitrogen oxides can be efficiently removed from waste gas 
containing the same by oxidizing nitrogen monoxide into nitrogen 
dioxide, and then by scrubbing said waste gas with an aqueous 
scrubbing solution containing (a) a sulfur-containing reducing com- 
pound of alkali metals or ammonium such as alkali or ammonium 
sulfites, thiosulfates, sulfides, polysulfides and hydrosulfites and (b) a 
catalytic compound such as amino compounds, nitro compounds and 
oxidation or reduction derivatives thereof. 


20185 Arrangement for preventing dust and steam emission 
during the production of coke and uses of this arrangement. Mahar, 
K.D. (to Donner-Hanna Coke Corp.). German(FRG) Patent 
2,653,323/A/. 2 Jun 1977. 21p. (In German). 

In the production of coke, the white hot coke is ejected from 
the coking chambers via a coke guide, which is movable along the 
coke oven battery, into the storage space the automatically unload- 
ing vehicle which can move between the coke inlet position and the 
coke quenching station. A hood arrangement moving in parallel with 
this , which is connected by a steam tight connection to the coke 
oven, surrounds the vehicle during ejection of the white hot coke 
from the oven and during transport to the quenching station. The 
spraying arrangement inside the hood quickly produces a steam 
atmosphere, which protects the hood material by acting as an 
absorber for radiant heat, and, by reducing the coke temperature in 
the upper layers, prevents the burning of coke during ejection and 
ignition of the coke during transport to the quenching position. The 
particulate substances and uncarbonised transient components of the 
thermal up-draught which is formed due to the heat during ejection 
of the white hot coke, are removed in the gravity impingement 
direction in the hood. The gas cleaning effect is strongly reinforced 
by the steam atmosphere in the hood. 


POWER CYCLES 
REFER ALSO TO CITATION(S) 19472 


RANKINE 
REFER ALSO TO CITATION(S) 18070 


20186 Waste heat regenerating system. Kraus, R.A.; Kraus, E.J. 
US Patent 4,030,303. 21 Jun 1977. Filed date 14 Oct 1975. 6p. 

The invention described herein pertains to a combination 
hydraulic thermodynamic prime mover, for the conversion of ther- 
mal energy from low-temperature heat sources, such as solar heat, 
geothermal steam of poor quality and waste heat of all kinds, into 
useful mechanical or electrical power, employing a new and novel 
technique of low temperature-pressure energy conversion. 


STIRLING 


20187 Stirling engine. Tausend, E. German(FRG) Patent 
2,549,362/A/. 5 May 1977. 19p. (In German). 

This is a supplement to patent No. P2519869.0 where a 
stirling engine is described. The invention will improve the design of 
parts of the casing or the driving gear as well as the design of the 
timing gear. 


OTHER 


20188 Arrangement to adjust the power of a gas turbine drive. 
Dent, J.R. (to Ultra Electronics Ltd., London (UK)). German(FRG) 
Patent 1,126,174/B/. 24 Nov 1977. 5p. (In German). 

The patent describes an uncomplicated and rather fail-safe 
way of limiting the power of a gas turbine drive, which is set by 
means of an operating handle, in dependence of the ambient tem- 
perature. This is done with the aid of a mechanical device using a 
Bourdon tube filled with a substance of highly temperature-depend- 
ent volume. The invention is explained by an example. 


20189 Rotating-piston engine. Bitzer, R. German(FRG) Patent 
2,558,606/A/. 7 Jul 1977. 23p. (In German). 

The invention will avoid the shortcomings of reciprocating- 
piston engines. In particular, the cylinder clearance will be as small 
as possible, and valve installation will be simplified. The layout of 
the engine is described in detail. 


PARTICLE ACCELERATORS 2101 


20190 Rotating-piston engine. (to Stoerrle (S.), Denzlingen 
(Germany, F.R.)). German(FRG) Patent 2,557,695/A/. 30 Jun 1977. 
5p. (In German). 

A rotating-piston engine is described. In particular, wear and 
sealing problems will be minimized by the invention. The engine 
permits a much higher rotational speed than conventional engines. 


20191 Two-stroke internal combustion engine. Mikota, T.; von 
Schnurbein, E.; Bucher, J. (to Maschinenfabrik Augsburg-Nuern- 
berg (M.A.N.) A.G., Augsburg (Germany, F.R.)). German(FRG) 
Patent 2,449,628/C/. 23 Jun 1977. 9p. (In German). 

The invention pertains to two-stroke internal combustion 
engine, uncharged or charged by an exhoust turbo-supercharger, 
whose exhaust manifold is connected with the outlet openings of the 
cylinders via one or more connecting ducts. The invention aims at a 
two-stroke engine where charging can be improved by simple 
means. This is done by extending all exhaust lines into the exhaust 
manifold. The parts projecting into the exhaust manifold will be at 
least long as half the diameter of the exhaust manifold and will run at 
right angles to the longitudinal axis of the exhaust manifold. 


20192 Double-piston engine with rotor and complete mass bal- 
ance. Steinbach, D. German(FRG) Patent 2,544,804/A/. 16 Jun 
1977. 15p. (In German). 

The double-piston engine described may be used as high- 
pressure compressor, pump, compressed-gas motors, or internal 
combustion engine. Apart from the control elements, the engine 
consists of three parts moved on parallel axes which, together with 
the casing, form two separate working chambers. When the engine 
parts are moved, complete pressure and momentum balance is 
achieved without any further moving parts. 


20193 Internal combustion engine with fuel mixture compression 
and spark ignition. Hofmann, R. (to Porsche (F.) A.G., Stuttgart 
(Germany, F.R.)). German(FRG) Patent 2,548,134/A/. 12 May 
1977. 7p. (In German). 

According to the invention, the combustion chamber of an 
internal combustion engine with spark ignition is designed in such a 
way that exhaust gas emission, fuel consumption and operational 
behaviour of the engine are optimized. Constructional details of the 
combustion chambers are explained. 


20194 Four-stroke internal-combustion piston engine. Niemann, 
H. German(FRG) Patent 2,548,995/A/. 12 May 1977. llp. (In 
German). 

An internal combustion engine is described where the partial 
vacuum produced by the piston movement in the crankcase is used 
to take in the fuel-air mixture, while the excess pressure produced in 
the crankcase is used for pre-compression and pressing-in of the fuel- 
air mixture. According to the invention, cylinder and crankcase are 
connected by an overflow duct. In addition, the crankcase has an 
inlet opening for the fuel-air mixture. The constructional principle is 
independendent of the cylinder head control of the internal combus- 
tion engine. 


20195 Rotating-piston engine. Lambrecht, J. (to Dornier-System 
G.m.b.H., Friedrichshafen (Germany, F.R.)). German(FRG) Patent 
2,518,737/C/. 21 Apr 1977. Sp. (In German). 

This is a supplement to patent No. P2428327, where a rotat- 
ing-piston engine, in particular in trochoidal construction, is de- 
scribed. The present invention aims at a further increase of the 
transmitted speed with single-stage gear adjustment. Constructional 
means of doing this are described in detail. 


20196 Self-igniting internal combustion engine, in particular 
diesel engines. Hess, W. German(FRG) Patent 2,546,838/A/. 21 Apr 
1977. 13p. (In German). 

The invention pertains to constructional measures in diesel 
engies in order to achieve an optimum combustion without sooty 
carbon deposits. For this, the fuel must be pre-mixed with combus- 
tion air over the whole injection unit. This is done by constructing 
air ducts inside the cylinder head, the engine block, or the piston. 
These air ducts are in contact with the areas at the side of the 
opening of the injection line, or - in case of an additional pre- 
chamber of well-known construction - they end in the outlet duct of 
the pre-chamber. 


PARTICLE ACCELERATORS 


20197 (LBL—8424) Year-end-report on Heavy-Ion Fusion Pro- 
gram, September 30, 1978. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.). 30 Sep 1978. Contract W-7405-ENG-48. 38p. 
Dep. NTIS, PC A03/MF AO1. 

The experimental efforts focused on both the development of 
a large aperture 2 MeV, 1A Cs* ion beams and also a 750 kV, 60 mA 
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Xe* ion beams. A conceptual design and cost procedure for heavy- 
ion induction linacs are considered. Theoretical activities are report- 
ed on beam transport, final focusing, parameter studies, and compari- 
son of instability theory with simulation results. (MOW) 


DESIGN, DEVELOPMENT, AND OPERATION 


REFER ALSO TO CITATION(S) 20046 


20198 (AD-A—052575) Coupling of imploding-plasma loads to 
high-power generators. Interim report. Mosher, D. (Naval Research 
Lab., Washington, DC (USA)). Jan 1978. 17p. (NRL-MR—3687). 
NTIS PC A02/MF AOl1. 

A simple analytic model for the implosion of annular plasma 
loads driven by high-power pulse line generators is presented. Tabu- 
lations of imploded-plasma parameters as a function of dimensionless 
variables characterizing the generator and load are presented and 
can be used to characterize the efficiency of energy transfer between 
generator and load and the final plasma state. These results are used 
to compare optimal load configurations for the three pulse-duration 
options of the Proto II accelerator. (Author) 


20199 (AD-A—052578) OWL II diode study. Final report Janu- 
ary—April 1975. Childers, K.; Stallings, C. (Physics International 
Co., San Leandro, CA (USA)). Dec 1977. Contract DNA001-75-C- 
0110. 62p. (PIFR—788). NTIS PC A04/MF AOl1. 

An experimental program performed on the OWL II pulsed 
electron beam accelerator with mean electron energy of 950 keV 
and electron beam energy of 80 kJ has been accomplished. The 
reliability of the accelerator was shown to be greater than 90 percent 
at the 90 percent confidence level. The repeatability of the accelera- 
tor can be characterized by +-4 percent MSD (mean square devi- 
ation) of beam energy in the diode, +- 2 percent MSD of mean 
electron energy in the diode, and +-8 percent MSD of average 
fluence at target location. Electron beams with areas in excess of 400 
sq cm, depths of penetration in excess of 0.6 gm/sq cm and peak 
doses ranging from 25 to 100 cal/gm were characterized for future 
thermal structural response testing. (Author) 


20200 (FERMILAB—78/12) Fermilab National Accelerator 
Laboratory monthly report, December 1978. Cole, F.T. (ed.). (Fermi 
National Accelerator Lab., Batavia, IL (USA)). 1978. Contract EY- 
76-C-02-3000. 24p. Dep. NTIS, PC A02/MF AO1. 

This monthly report contains a report on the November 
meeting of the Fermilab Physics Advisory Committee, summaries of 
operations, and a list of manuscripts prepared from November 7 to 
December 7, 1978. (RWR) 


20201 Linear accelerator having a side cavity coupled to two 
different diameter cavities. Vaguine, V.A. (to Varian Associates, 
Inc.). US Patent 4,118,652. 3 Oct 1978. Filed date 14 Mar 1977. 8p. 

In the field of side-cavity coupled accelerators the accelerat- 
ing cavity to which the accelerating power input is connected has 
preferably a smaller diameter than the other accelerating cavities. A 
side cavity is connected by a separate passage to the accelerating 
cavities of different diameter which it couples together, whereby the 
areas of the coupling irises formed where the passages enter the 
accelerating cavities can be independently controlled by selecting 
the length of the respective passage. This separate passage arrange- 
ment is particularly described in an accelerator which comprises a 
plurality of interlaced substructures, with each substructure having a 
plurality of accelerating cavities disposed along the particle beam 
path and having side cavities disposed away from the beam path for 
electromagnetically coupling the accelerating cavities. A standing 
radio-frequency electromagnetic wave is fed to an accelerating 
cavity in each substructure so that there are plural driven cavities in 
a single accelerator. Thus, the separate coupling passage arrange- 
ment between the side cavity and the accelerating cavities which it 
couples is particularly valuable in the multiple substructure arrange- 
ment. 6 figures. 


20202 Variable energy highly efficient linear accelerator. Va- 
guine, V.A. (to Varian Associates, Inc.). US Patent 4,118,653. 3 Oct 
1978. Filed date 22 Dec 1976. 6p. 

An accelerator for a linear beam of charged particles has a 
first accelerating section upstream which modulates and accelerates 
the dc beam. This section is a traveling-wave circuit through which 
the entire rf power flows from the driving source. Output power 
from the other end of the traveling-wave section flows through a 
transmission line to a standing wave accelerating section down- 
stream of the input section. An attenuator and a phase shifter 
between the two sections allow adjustment in the energy added to 
the particles in the downstream standing-wave section without dis- 
turbing the synchronism of the beam with the upstream accelerating 
section. As a result, a high efficiency of acceleration and narrow 
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energy spread of the final accelerated beam are achieved over a wide 
range of particle energies. 4 figures. 


BEAM DYNAMICS, FIELD CALCULATIONS, AND 
ION OPTICS 


REFER ALSO TO CITATION(S) 20628, 21115 


20203 (IPPCZ—213, pp 3-18) Beam-front dynamics and ion 
acceleration in drifting intense relativistic electron beams. Alexander, 
K.F.; Hintze, W. (Akademie der Wissenschaften der DDR, Berlin. 
Zentralinstitut fuer Elektronenphysik). May 1976. 

From Czechoslovak seminar on plasma physics and technol- 
ogy; Liblice, Czechoslovakia (31 Mar 1977). 


Collective ion acceleration at the injection of a relativistic 
electron beam into a low-pressure gas or a plasma is discussed and its 
strong dependence on the beam-front dynamics is shown. A simple 
one-dimensional model taking explicitly into account the motion and 
ionizing action of the ions in the beam-front region is developed for 
the calculation of the beam drift velocity. The obtained pressure 
dependence is in good agreement with experimental data. The 
energy distribution of the ions accelerated in the moving potential 
well of the space charge region is shown. Scaling laws for the beam- 
front dynamics and ion acceleration are derived. 


20204 Nanosecond beam in a linear accelerator. Batygin, Y.V.; 
Grishaev, I.A.; Dovbnya, A.N.; Ivanov, G.M.; Karasev, S.P.; Kri- 
vonos, A.L.; Makhenko, L.A. (Khar’ kov Physicotechnical Institute, 
Academy of Sciences of the Ukrainian SSR). Sov. Phys. - Tech. Phys. 
(Engl. Transl.); 23: No. 5, 568-570(May 1978). 

Particle dynamics of an intense electron beam of nanosecond 
length is studied experimentally in a waveguide buncher and in the 
waveguide limiter section of the main part of the accelerator. The 
experimental results are compared with theory. 


AUXILIARIES AND COMPONENTS 


20205 (CONF-780952—7) Superconducting synchrotron power 
supply and quench protection scheme. Stiening, R.; Flora, R.; 
Lauckner, R.; Tool, G. (Fermi National Accelerator Lab., Batavia, 
IL (USA)). 1978. Contract EY-76-C-02-3000. 3p. Dep. NTIS, PC 
A02/MF AOl. 

From Applied superconductivity conference; Pittsburgh, PA, 
USA (25 Sep 1978). 

The power supply and quench protection scheme for the 
proposed Fermilab 6 km circumference superconducting synchro- 
tron is described. Specifically, the following points are discussed: (1) 
the 46 MW thyristor power supply; (2) the 3 x 10° J emergency 
energy dump; (3) the distributed microprocessing system for the 
detection of quenches; (4) the thyristor network for shunting current 
around quenched magnets; and (5) the heaters internal to the mag- 
nets which cause rapid propagation of quenches. Test results on 
prototype systems are given. 


ION SOURCES 
REFER ALSO TO CITATION(S) 20637 


20206 (BNL—24378) Polarized proton acceleration. Courant, 
E.D. (Brookhaven National Lab., Upton, NY (USA); State Univ. of 
New York, Stony Brook (USA)). 16 Jan 1978. Contract EY-76-C-02- 
0016. 13p. (CONF-780145—4). Dep. NTIS, PC A02/MF AO1. 

From Orbis scientiae conference; Coral Gables, FL, USA (15 
Jan 1978). 

The question of whether polarized beams of 12 GeV or, 
preferably, higher energy can be produced at other existing or 
planned accelerators is explored. Sources of polarized H™ ions 
suitable for injection into accelerators appear to be feasible with 
intensities in the milliampere range (an order of magnitude better 
than present performance at Argonne). This would be sufficient to 
produce polarized beams of intensities comparable (though some- 
what weaker) to those of unpolarized beams in high energy accelera- 
tors and luminosities not more than a factor of about 10 lower than 
those for unpolarized beams in storage rings, such as the CERN ISR 
or ISABELLE, the 400 GeV storage accelerator system now under 
design at BNL. The major question, then, is whether it is possible to 
maintain polarization in these accelerators during the acceleration 
process and during storage in a storage ring. 
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INJECTION AND EXTRACTION SYSTEMS 


20207 Absolute charge state yields of 20 MeV '?’I ions emerging 
from a gas stripper. Moak, C.D.; Bridwell, L.B.; Scott, H.A.; Alton, 
G.D.; Jones, C.M.; Miller, P.D.; Sayer, R.O.; Kessel, Q.C.; Antar, A. 
(Oak Ridge National Lab., Tenn. (USA)). Nucl. Instrum. Methods; 
150: No. 3, 529-535(15 Apr 1978). 

Absolute charge state yields of 20 MeV '’I ions emerging 
within cone half angles of 4, 6, and 8 mrad from a differentially 
pumped gas cell of length 9.4 cm have been measured using Ne, Ar, 
Kr, and Xe stripper gases. Measurements were made over a pressure 
range of 0.01-0.2 torr. Data are presented which illustrate the 
influence of cell pressure and included solid angle on the total 
charge state yield from each of the gases. In this study, particular 
emphasis was placed on measurements which will be useful in the 
design and operation of tandem accelerator gas strippers. 


STORAGE RINGS 


20208 Evaluation of beam distribution parameters in an electron 
storage ring. Chao, A.W. (Stanford Linear Accelerator Center, Stan- 
ford University, Stanford, California 94305). J. Appl. Phys.; 50: No. 2, 
595-598(Feb 1979). 

The motion of a charged particle in a linear electromagnetic 
device can often be analyzed by using the transport matrices. For an 
electron storage ring, this technique has been applied to yield fruitful 
results such as the trajectory of the particle distribution center and 
the beam sizes and shapes in phase space. Coupling effects among 
the horizontal, vertical, and longitudinal motions are included in a 
straightforward manner. 


INSTRUMENTATION 


RADIATION INSTRUMENTATION 


GENERAL DETECTORS AND MONITORS 
REFER ALSO TO CITATION(S) 19049, 19057, 19082, 19186, 19803 


20209 (ANL—77-65(Pt.1), pp 3-10) Performance of the electron 
energy-loss spectrometer. Tanaka, H. (Sophia Univ., Tokyo); 
Huebner, R.H. 1977. 

In Radiological and Environmental Research Division. 
Annual report, October 1976—September 1977. 

Performance characteristics of the electron energy-loss spec- 
trometer incorporating a new high-resolution hemispherical mon- 
ochromator are reported. The apparatus achieved an energy-resolu- 
tion of 25 meV in the elastic scattering mode, and angular distribu- 
tions of elastically scattered electrons were in excellent agreement 
with previous workers. Preliminary energy-loss spectra for several 
atmospheric gases demonstrate the excellent versatility and stable 
operation of the improved system. 12 references. 


20210 (BNL—25070) Charge dividing mechanism on resistive 
electrode in position-sensitive detectors. Radeka, V.; Rehak, P. 
(Brookhaven National Lab., Upton, NY (USA)). Oct 1978. Contract 
EY-76-C-02-0016. 15p. (CONF-781033—8). Dep. NTIS, PC A02/ 
MF AOI. 

From IEEE nuclear science symposium; Washington, DC, 
USA (18 Oct 1978). 

A complete charge-division mechanism, including both the 
diffusion and the electromagnetic wave propagation on resistive 
electrodes, is presented. The charge injected into such a transmission 
line divides between the two ends according to the ratio of resistan- 
cies and independently of the value of the line resistance, of the 
propagation mechanism and of the distribution of inductance and 
capacitance along the line. The shortest charge division time is 
achieved for RI = 2m (L/C)'/2, where R, L, C are resistance, 
inductance and capacitance per unit length and | is the length of the 
line. 


20211 (CONF-781033—11) High rate 47 B-y coincidence count- 
ing system. Johnson, L.O.; Gehrke, R.J. (Idaho National Engineering 
Lab., Idaho Falls (USA)). 1978. Contract EY-76-C-07-1570. 10p. 
Dep. NTIS, PC A02/MF AO1. 

From IEEE nuclear science symposium; Washington, DC, 
USA (18 Oct 1978). 

A high count rate 47 B-y coincidence counting system for 
the determination of absolute disintegration rates of short half-life 
radionuclides is described. With this system the dead time per pulse 
is minimized by not stretching any pulses beyond the width neces- 
sary to satisfy overlap coincidence requirements. The equations used 


INSTRUMENTATION 2103 


to correct for the 8, y, and coincidence channel dead times and for 
accidental coincidences are presented but not rigorously developed. 
Experimental results are presented for a decaying source of 
initially at 2 x 10°d/s and a set of Co sources of accurately known 
source strengths varying from 10* to 2 x 10° d/s. A check of the 
accidental coincidence equation for the case of two independent 
sources with varying source strengths is presented. 


20212 (GJBX—119(78)) Automated response functions. Reyn- 
olds, G.M.; Maung, T.; Shreve, D.C. (Science Applications, Inc., La 
Jolla, CA (USA)). 30 Jun 1978. Contract EX-76-C-13-1664. 55p. 
(SAI—78-741-LJ). Dep. NTIS, PC A04/MF AO1. 

The results of a program to develop a fast, dependable 
method of determining gamma-ray response functions of scintillation 
detectors are descri A specialized version (DELPHI) of the 
MAZE gamma-ray enhancement and unfolding code for processing 
gamma-ray data obtained from Nal scintillation detectors is being 
developed. MAZE has demonstrated significant promise as a means 
of improving the accuracy of the airborne radiometric measurement 
of uranium, thorium and potassium using large volume (11 '/2 in. dia. 
x 4 in.) Nal detectors. The application of the MAZE code to 
gamma-ray spectra obtained from other size Nal detectors requires 
the generation of a set of response functions (spectral response of 
detector to a series of monoenergetic gamma-rays spanning the 
energy range of interest) for each of the different size detectors. The 
main objective of the present program is to optimize and improve 
the efficiency of the response function generation process so that 
MAZE/DELPHI can be applied in a more cost-effective manner to 
a wide range of different size detectors used in a variety of applica- 
tions. 


20213 (HEDL-SA—1556) SSTR materials for use in light water 
reactor-pressure vessel surveillance exposures. Gold, R.; Roberts, 
J.H.; Ruddy, F.H. (Westinghouse Hanford Co., Richland, WA 
(USA)). 1978. Contract EY-76-C-14-2170. 33p. (CONF-780722—21). 
Dep. NTIS, PC A03/MF A0O1. 

From 9. symposium on effects of radiation in structural mate- 
rials; Richland, WA, USA (10 Jul 1978). 

Solid State Track Recorders (SSTR) have been extensively 
used in reactor neutron dosimetry. Further applications of SSTR in 
the U.S. Breeder Reactor, Light Water Reactor, and magnetic 
Fusion Energy Reactor programs have been planned. Extension of 
high accuracy SSTR techniques to high fluence irradiations requires 
careful attention to many experimental details. One very important 
aspect of this work is the selection of materials that comprise the 
SSTR. A variety of solid state track recorder materials have been 
examined for Light Water Reactor-Pressure Vessel Surveillance 
applications. Emphasis has been placed on SSTR characteristics 
which are most relevant to high fluence irradiations. The SSTR 
materials investigated include eleven different types of muscovite 
mica from worldwide geographical locations and different commer- 
cial suppliers, synthetic and natural quartz crystals, and quartz glass. 
Activatable impurities are appreciable only in the case of mica 
SSTR, and relative isotopic impurity concentrations are reported. 
Fissionable impurity concentrations in mica and quartz are also 
reported. The properties of mica and quartz SSTR subjected to a 
high fluence (3 x 10" n/cm?), high temperatures (800°F) irradiations 
have been investigated. Recommendations regarding suitable types 
of mica and quartz are made. 


20214 (LBL—7282) Semiconductor detectors: an introduction. 
Goulding, F.S. (California Univ., Berkeley (USA). Lawrence Berke- 
ley Lab.). Apr 1978. Contract W-7405-ENG-48. 7p. (CONF- 
771023—50). Dep. NTIS, PC A02/MF AO1. 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

An historical review of the development of semiconductor 
detectors is presented. Detector physics, material requirements, and 
signal processing are discussed. 


20215 (N—78-22000) Continued development of doped-germani- 
um photoconductors for astronomical observations at wavelengths from 
30 to 120 micrometers. Final technical report. Bratt, P.R.; Lewis, 
N.N.; Long, L.E. (Santa Barbara Research Center, Goleta, CA 
(USA)). 24 Apr 1978. Contract NAS2-9599. 6lp. (NASA-CR— 
152125). NTIS PC A04/MF AO1. 

The development of doped-germanium detectors which have 
optimized performance in the 30- to 120-um wavelength range and 
are capable of achieving the objectives of the infrared astronomical 
satellite (IRAS) space mission is discussed. Topics covered include 
the growth and evaluation of Ge:Ga and Ge:Be crystals, procedures 
for the fabrication and testing of detectors, irradiance calculations, 
detector responsivity, and resistance measurements through 
MOSFET. Test data are presented in graphs and charts. 


20216 (PB—280713) The ion-electron magnetic separation and 
solid state detector detection system flown on IMP 7 and 8: e/sub p/ 
greater than or equal to 50 keV. e/sub e/ greater than or equal to 30 
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keV. Technical report. Williams, D.J. (National Oceanic and Atmos- 

ic Administration, Boulder, CO (USA). S Environment 
Dab). Oct 1977. 21p. (NOAA-TR-ERL—393; SEL—40). NTIS PC 
A02/MF AOl1. 

The Energetic Particles Experiment (EPE) carried aboard the 
NASA IMP 7 and 8 satellites was one of the first low energy (tens of 
kilovolts) magnetic/solid state detector ion-electron separation and 
analysis systems flown in space. Although substantially more sophis- 
ticated systems for space flight are now being constructed, it remains 
of interest to describe this early instrument, its calibration, its in- 
flight operation, and its ground data handling and display system. 
Normal operation with no failures has gone on for a combined IMP 
7 and 8 total of 8.5 years in orbit. 


20217 (VTT-REA—37) Comparison of some gamma detectors 
and environmental measurement of small Ar*' releases from a Triga 
reactor. Baers, B.; Kautto, A.M.T. (Valtion Teknillinen Tutkimus- 
keskus, Otaniemi (Finland). Reaktorilaboratorio). Nov 1977. 28p. 
Dep. NTIS (US Sales Only), PC A03/MF AOl1. 

GM.-detectors, liquid- and Nal(T1)-scintillation detectors and 
semiconductor detectors were compared in order to measure small 
airborne Ar“ activity concentrations. A 12,5 cm x 12,5 cm Nal(TI)- 
scintillation detector was used to semiempirically estimate the radi- 
ation exposure arising from airborne Ar*! release passing 5 meters 
(estimated) above the detector at a distance of 130 meters from a 250 
kW Triga-reactor under downwind conditions. The height of the 
release point was 19 m. The exposure was found to be 0.45 uR/h at 
an Ar*® release rate of 18 mCi/h (670 MBg/h) under downwind 
conditions and at a wind speed of 3 m/s. The mean annual exposure 
from 1300 hours reactor operation is of the order of 40...100 uR/y 
(+ 100%,-50%) at this test point and at a release rate of 2.5...6uCi/s. 
The maximum exposure at the ground level is at a distance of about 
200 meters (approximately 10 x height of chimney) and it is of the 
order of 100 »R/y. At close distances from the point of release a line 
source model can be used for the approximate estimation of the 
exposure. 


20218 Silicon vidicon system for measuring laser intensity pro- 
files. Smith, W.L.; DeGroot, A.J.; Weber, M.J. (University of Cali- 
fornia, Lawrence Livermore Laboratory, P. O. Box 5508, Liver- 
more, California 94550). Appl. Opt.; 17: No. 24, 3938-3944(15 Dec 
1978). 

A silicon-target vidicon and minicomputer system providing 
rapid recording, readout, and processing of laser beam intensity 
profiles is described. Results are presented for 150-psec, 1064-nm 
neodymium laser pulses. Use of a thick, neutron-transmutation- 
d silicon target reduced spatial sensitivity nonuniformities and 
coherent interference modulation. Modifications of commercial cam- 
eras to provide linearized out put and and timing control are 
described. The vidicon signal is recorded in a video disk recorder, 
—- and stored on a magnetic disk. Selected 1-D profiles and 
color isointensity whole beam profiles are available on CRT dis- 
plays. Using a PDP-11 computer, the beam is analyzed to yield a 
peak energy flux within 100 sec after the laser pulse. The perform- 
ance of the vidicon system is compared with photographic film 
techniques. Results show a sensitivity uniformity of > or =93% 
peak to peak over a <= distance of 9.6 mm, linear dynamic range 
of > or =20, and absolute flux agreement within 10%. The system 
is useful for other laser wavelengths and pulse durations as well as 
for nonlaser applications. 


20219 Gamma flux responsive self-powered radiation detector. 
Goldstein, N.P.; Todt, W.H. (to Westinghouse Electric Corp.). US 
Patent 4,118,626. 3 Oct 1978. Filed date 23 Feb 1977. 4p. 

A self-powered gamma flux sensitive detector has improved 
gamma sensitivity as a result of provision of a low density insulating 
means between the emitter and collector of the detector. 


20220 Observation of ionization electrons drifting large distances 
in liquid argon. Chen, H.H.; Lathrop, J.F. (California Univ., Irvine 
(USA). Dept. of Physics). Nucl. Instrum. Methods; 150: No. 3, 585- 
588(15 Apr 1978). 

Measurements using a '°’Cs internal conversion source dem- 
onstrate that ionization electrons will drift at least 35 cm in liquid 
argon in electric fields of a few kV/cm. 


20221 High-speed scintillation camera using plastic phosphors. 
Pandey, S.; Kenney, E.S. (Pennsylvania State Univ., University 
Park). Trans. Am. Nucl. Soc.; 30: 145-146(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


20222 Directional detector of gamma rays. Cox, S.A.; Levert, 
F.E. (to Department of Energy). US Patent Application 855,647. 29 
Nov 1977. 9p. 

A directional detector of gamma rays consists of a strip of an 
electrical conductor of high atomic number backed with a strip of a 
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second electrical conductor of low atomic number. These elements 
are enclosed within an electrical conductor that establishes an elec- 
trical ground, maintains a vacuum enclosure and screens out low- 
energy ma rays. The detector exhibits a directional sensitivity 
marked by an increased output in the favored direction by a factor of 
ten over the output in the unfavored direction. 


20223 Alpha counting chamber for use with surface barrier detec- 
tors. Larsen, R.P.; Selman, R.F. (Argonne National Lab., IIl. 
(USA)). Radiochem. Radioanal. Lett.; 30: No. 4, 247-251(5 Sep 1977). 

An alpha-counting chamber has been designed, built and 
tested that incorporates such desirable features as a method for 
introducing and positioning the planchets at a high reproducible 
geometry, a system for both mounting the detector conveniently and 
protecting it against contamination and physical damage, and the use 
of completely dependable vacuum seals. For those who wish to 
fabricate this chamber in their laboratories, detailed machine draw- 
ings are available on request from the authors. 


RADIATION DOSEMETERS 


20224 (AD-A—053859) Tests of neutron dosimeter, advanced 
development model. Johnson, O.E. (Army Electronics Research and 
Development Command, Fort Monmouth, NJ (USA). Combat Sur- 
viellance/Target Acq. Lab.). Jan 1978. 26p. (DELCS-TR—78-1). 
NTIS PC A03/MF AOl1. 

The dosimeters were subjected to two types of tests to 
determine their accuracy and temperature response. They were 
exposed to 14 MeV neutrons from 31 rads to 781 rads with one 
exposure to 1880 rads to check the response to over exposure. The 
dosimeters passed all of these tests. In addition, the dosimeters were 
tested for temperature in the range from -40 C to +52 C. The 
dosimeters also passed all of these tests. Short term as well as long 
term annealing is observeable in the data. Fluctuations of up to 18 
rads in the readings of dosimeters containing unexposed diodes were 
observed. Tests showed these fluctuations to be caused by the diodes 
and not by the dosimeter electronics or other dosimeter components. 
The fluctuations of the unexposed diodes were noted for the first 
time because of the superior dosimeter readout system. 


20225 (AD-A—055187) Use of a metal-nitride-oxide-semicon- 
ductor as the detector for a radiation dosimeter. Fraass, R.G. (Air 
Force Inst. of Tech., Wright-Patterson AFB, OH (USA). School of 
Engineering). Mar 1978. 58p. (AFIT/GNE/PH—78M-3). NTIS PC 
A04/MF AO1. 

Thesis. 

A method of radiation dosimetry using a Metal-Nitride- 
Oxide-Semiconductor (MNOS) device as the detector was devel- 
oped and partially evaluated. The MNOS devices are capable of 
measuring doses from 10 k rads to 4 M rads. Repeatability of 
observations indicates a precision of + or - 1% of total dose from 
200 k rads to 4M rads (Si). Dosage in rads is obtained by reference to 
a calibrated source exposure rate and not to dose absorbed within 
the dosimeter. A Co60 source was used for all radiation testing. 
Schematics are given for some of the circuits tested. Determination 
of dosage from the system is indirect and requires the use of a 
calibration curve. Each dosimeter must be calibrated from a known 
source. Direct readout of dose is suggested by use of a microproces- 
sor. Exposure to 20,000,000 rads did not degrade performance. 
Devices eventually failed due to charge migration from the large 
integrated circuit chip on which they were fabricated. Discrete, non- 
stepped gate MNOS transistors are recommended. 


20226 (COO—3522-22) Biological and clinical dosimetry. Prog- 
ress report, October 1, 1977—September 30, 1978. Laughlin, J.S.; 
McDonald, J.C. (Sloan-Kettering Inst. for Cancer Research, New 
York (USA). Biological Dosimetry Lab.). 1978. Contract EY-76-S- 
02-3522. 19p. Dep. NTIS, PC A02/MF AO1. 

The portable tissue equivalent plastic calorimeter has been 
employed for a number of studies including: measurements of neu- 
tron dose in therapeutic beams and the measurement of dose in 
photon and electron beams. Measurements of the thermal defect for 
A-150 plastic have been carried out using 1.7 and 4.0 MeV protons 
produced by the Brookhaven National Laboratory, Van de Graaf 
accelerator. Initial results do not indicate significant energy depen- 
dence and the values obtained so far are within about 1% of the 
estimated value for the thermal defect. Microdosimetric studies were 
continued, and the distribution of dose in lineal energy was measured 
at the Texas A and M cyclotron for 50 MeV deuterons incident on a 
beryllium target. 


20227 Modified A-B remmeter with improved directional depen- 
dence and thermal neutron sensitivity. Hankins, D.E. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Health Phys.; 
34: No. 3, 249-254(Mar 1978). 

The Andersson-Braun remmeter has been modified to im- 
prove the directional dependence of the instrument to thermal and 
fast neutrons and increase its sensitivity to thermal neutrons. The 
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modifications consist of partially rounding the end of the instrument, 
moving the BF; tube forward by 1/2in., increasing the size of the 
holes in the boron-loaded polyethylene sleeve, replacing one of the 
boron-loaded end plugs with a polyethylene plug, changing the 
location of the other end plug, and adding a small disc of cadmium 
over the hole where the BF; tube enters the moderator. The cost of 
making these modifications to the Lawrence Livermore Laboratory 
Andersson-Braun remmeters is approximately 50.00 dollars each. 
These modifications to the instrument increase the thermal neutron 
sensitivity by a factor of approximately 3 when exposed at the side 
and a factor of approximately 9 at the end opposite the instrument 
packet. The high thermal sensitivity at the instrument packet end, a 
factor of approximately 17, is eliminated, and the directional depen- 
dence to both thermal and fast neutrons is reduced to +-10%, 
except at the instrument packet end. The sensitivity of the instru- 
ment to fast neutrons is increased by approximately 15%. The 
sensitivity of the modified remmeter to intermediate-neutron energy 
is increased and is similar to that of the 9-in sphere. The readings of 
the modified instrument, the Andersson-Braun remmeter, and the 9- 
in-sphere remmeter are compared with numerous spectra encoun- 
tered in field application. 


NUCLEAR SPECTROSCOPIC INSTRUMENTATION 


20228 (N—78-22016) Hard x-ray imaging facility for space shut- 
tle: A scientificq and conceptual engineering study. Peterson, L.E.; 
Hudson, H.S.; Hurford, G.; Schneible, D. (California Univ., San 
Diego, La Jolla (USA). Dept. of Physics). Nov 1976. Contract 
NAS5-22375. 157p. (NASA-CR—156736). NTIS PC A08/MF AOl1. 

A shuttle-accommodated instrument for imaging hard X-rays 
in the study of nonthermal particles and high temperature particles 
in various solar and cosmic phenomena was defined and its feasibility 
demonstrated. The imaging system configuration is described as well 
as the electronics, aspect systems, mechanical and thermal properties 
and the ground support equipment. 


RADIOMETRIC INSTRUMENTS 
REFER ALSO TO CITATION(S) 17664, 17819 


20229 (AD-A—055773) Atmospheric density measurement in the 
middle atmosphere. Annual report 1 May 1976—30 June 1977. Sellers, 
B.; Hunerwadel, J.L. (Panametrics, Inc., Waltham, MA (USA)). 
Aug 1977. Contract DAAG29-76-C-0041. 42p. (PANA-AIR—2). 
NTIS PC A03/MF AO1. 

A density gauge for use in the 20-90 km range of the atmos- 
phere was developed. It is based on beta-ray forward scattering and 
uses a Pm-147 beta source. Estimated accuracy is +- 6% or better 
for launch on an Arcas having apogee near 90 km. The flight model 
will be ready for integration into the Arcas by March, 1978. A flight 
program for the sonde is recommended, and techniques offering 
potential for application of the method up to 100 km are discussed. 


RADIATION EFFECTS ON INSTRUMENT 
COMPONENTS, INSTRUMENTS, OR 
ELECTRONIC SYSTEMS 


REFER ALSO TO CITATION(S) 19789 


20230 (AD-A—052609) Definition of the linear region of x-ray 
induced cable response. Topical report January—April 1977. Wuller, 
C.E.; Neilsen, L.C.; Clement, D.M. (TRW Defense and Space 
Systems Group, Redondo Beach, CA (USA)). 13 May 1977. Con- 
tract DNA001-77-C-0084. 24p. NTIS PC A02/MF AO1 

Cable response due to X-irradiation is linear with incident 
fluence provided the deposited charge in cable dielectrics is directly 
proportional to the X-ray flux. In order to estimate the level at 
which the linear region ends, three nonlinear processes are discussed 
which modify the deposited charge profile in a hypothetical cable 
model: field limiting in vacuum gaps, ionization effects in air gaps, 
and radiation-induced dielectric conductivity. The exact level, at 
which limiting of the Norton driver in an elemental length of cable 
begins, depends on the cable geometry and the X-ray source. Esti- 
mates of the onset of nonlinearities due to field limiting and to 
dielectric conductivity are found in terms of cable and source 
parameters. With air-filled gaps the Norton driver is always nonlin- 
ear. In addition to limiting of the Norton drivers, the load response 
of a long cable may be limited due to attenuation of propagating 
currents in the induced conductivity of the bulk of the dielectric. 


20231 (AD-A—052702) IEMP/SGEMP simulation program. 
Final report. Little, R.G.; Face, S.H.; Lowell, R.A.; Seidler, W.A. 
(Simulation Physics, Inc., Bedford, MA (USA)). Mar 1977. Contract 
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DNA001-76-C-0134. 89p. (SPI-FR—10041). NTIS PC A05/MF 
AOl. 

This report presents the status of IEMP and SGEMP simula- 
tions with pulsed, low-voltage electron beams and describes certain 
low-voltage bremsstrahlung X-ray environments. The techniques for 
producing electron beams of the appropriate characteristics and 
employing them in simulation geometries are described. The diag- 
nostic approaches to characterizing both electron and X-ray envi- 
ronments are discussed. Data are presented for specific IEMP and 
SGEMP simulation examples. Low-voltage bremsstrahlung environ- 
ments produced by use of these pulsed electron beams are described 


20232 (AD-A—054439) Extensions of models for transistor fail- 
ure probability due to neutron fluence. Technical report. Michalowicz, 
J.V.; Ausman, G.A. Jr. (Harry Diamond Labs., Washington, DC 
(USA)). Apr 1978. Contract MIPR-76550. 21p. (HDL-TR—1830). 
NTIS PC A02/MF AOl1. 

Models developed in the Hardening Options for Neutron 
Effects (HONE) program for predicting transistor failure probability 
are extended to include probability distributions for the initial cur- 
rent gains and to allow nonzero origins for all random variables 
concerned. Further, these models are generalized to consider two- 
transistor combinations. Test cases are calculated to compare the 
failure probability curves generated by these models with previous 
results. 


20233 (AD-A—054789) Feasibility study of GE-MOV (trade- 
mark) protection for hybrid circuits. Final technical report. 
O'Donnell, H.B.; Tasca, D.M. (General Electric Co., Philadelphia, 
PA (USA). Space Div.). Feb 1978. Contract DAAG39-76-C-0121. 
52p. NTIS PC A04/MF AOl1. 

Experimental work was performed to establish the feasibility 
of combining the thick film varistor technology with existing hybrid 
circuit technology such that useful hybrid circuit level transient 
protection techniques would result. In order to determine the com- 
patibility of the thick film varistor technology with the existing 
hybrid circuit technology, two different thick film varistor test 
patterns were designed and fabricated. The first test pattern was 
made utilizing a dedicated fabrication process at General Electric 
Corporate Research and Development Center. The results from this 
test pattern were used as a baseline with which to compare later 
results. A second test pattern was fabricated at General Electric, 
Space Division. This test pattern was fabricated using an existing 
thick film Birox resistor process. These two test patterns were then 
evaluated for their electrical characteristics at DC and at one micro- 
second pulse width. The characteristics that were measured included 
the I-V curve, DC and pulse damage threshold and the long term 
stability. Using these results a procedure was developed to design 
MOV to protect hybrid circuits. (Author) 


20234 (AD-A—055929) Radiation testing and hardening of the 
Close-In Recording System (CIRS). Final report, March—July 1977. 
Smith, R.V.; Kaiser, H.R. (Lockheed Missiles and Space Co., Palo 
Alto, CA (USA). Lockheed Palo Alto Research Lab.). Oct 1977. 
Contract DNA001-76-C-0132. 39p. (LMSC-D—564885). NTIS PC 
A03/MF AOl. 

The relative merits, including sensitivity to normal tunnel- 
alcove radiation environments, of two alternative Close-In Record- 
ing System (CIRS) concepts have been evaluated. Radiation har- 
dened versions of the 7912 and 519/SIT vidicon have been tested in 
the laboratory, at levels simulating environments encountered in the 
field. An optimized CIRS configuration, utilizing a hardened 7912, 
operates properly at the highest levels used, namely 2.5 - 3 rad 
absorbed dose. The 519 oscilloscope, by comparison, malfunctions at 
about 0.1 rad and the SIT vidicon at about 10 mrad, both due to 
direct target excitation. 


20235 (AD-A—056005) Radiation effects on MOS/SOS semi- 
conductor devices. Final technical report 1 February 1976—31 Janu- 
ary 1978. Royce, B.S.H. (Princeton Univ., NJ (USA). Dept. of 
Aerospace and Mechanical Sciences). 31 Jan 1978. Contracts 
DAAG39-76-C-0070; DAA G39-76-R-9118. 44p. NTIS PC A03/MF 
AOl. 

Measurements have been made on radiation induced leakage 
currents in MOS/SOS structures and the effects of optical bleaching 
and further irradiation under zero bias conditions have been studied. 
In order to understand the role played by bulk traps in Al2O3 in the 
radiation induced leakage currents and to identify the possible lattice 
defects associated with these traps, Thermally Stimulated Current 
Techniques have been employed. Optical bleaching and trap repopu- 
lation studies have been made in conjunction with the thermally 
stimulated current measurements. A review of data on trapping 
states in Al203 is presented and models for the trapping and charge 
compensation processes involved in the back channel leakage are 
discussed. 


20236 (AD-A—056379) Linear device applications analysis: 
delta sigma modulator study. Final report September 1976-October 
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1977. Welling, P.A. (Draper (Charles Stark) Lab., Inc., Cambridge, 
MA (USA)). Sep 1977. Contract F33615-75-C-1149. 52p. (R—1114). 
NTIS PC A04/MF AOl1. 

The report describes the operation of the delta sigma modula- 
tor A-D converter and addresses the issues of integrating and 
hardening the circuit. The input/output relationship of the converter 
is stated for both DC and AC signals. A survey of commercial 
converters which use delta sigma modulation or related techniques is 
summarized. Various current switch designs, amplifier technologies, 
and resistive materials are examined to develop a radiation hard, 
integrated circuit configuration. A design which automatically nulls 
offset in the converter is outlined. (Author) 


20237 (AD-A—056647) Electromagnetic radiation analysis. Test 
operations procedure. (Army Test and Evaluation Command, Aber- 
deen Proving Ground, MD (USA)). 10 Apr 1978. 18p. (TOP—6-2- 
559). 


A methodology is given for determining whether electromag- 
netic radiation of sufficient strength to cause performance degrada- 
tion to the test item exists at the test item location. The results of an 
electromagnetic radiation effects test are used to identify the radio 
frequencies and electromagnetic radiation levels to which the test 
item is susceptible. Further, using a test bed, comparisons are made 
with the representative signal levels to determine if the levels at 
which the test item suffers performance degradation would occur in 
the field. Signal transmission characteristics are developed for each 
radiation source to provide recommended minimum separation crite- 
ria. 


20238 (AD-A—056731) Prototype HEMP Design Practice 
Handbook. Extended outline April 25, 1977—May 31, 1978. Duncan, 
L. (IRT Corp., San Diego, CA (USA)). 31 May 1978. Contract 
DCA100-77-C-0040. 192p. (IRT—8165-012). NTIS PC A09/MF 
AOl. 

The Prototype HEMP Design Practice Handbook provides a 
systematic approach to protection of the DCS. The handbook is 

on a generalized protection procedure which parallels the 
programed development cycle of systems. This protection procedure 
employs the po: characterization of facilities and utilizes nested 
shields, regional grounding, penetration and aperture treatments in 
the form of design practices as the primary protection measure. The 
handbook is separated into two parts. Part 1 contains introductory 
material, the protection procedure and use of the protection ele- 
ments. Part 2 contains appendices of detailed resources. 


MISCELLANEOUS INSTRUMENTS 


REFER ALSO TO CITATION(S) 17683, 17706, 18704, 19056, 
19058, 19124, 19327, 19876, 19894, 20905 


20239 (CONF-771206—25) Digital signal processing at GEND’s 
data center. Jackson, J.E. (General Electric Co., St. Petersburg, FL 
(USA). Neutron Devices Dept.). 1977. Contract EY-76-C-04-0656. 
24p. Dep. NTIS, PC A02/MF AOl1. 

From Digital signal processing symposium; Albuquerque, 
NM, USA (6 Dec 1977). 

The conversion and recording of analog signals in digital 
form has been an active element in the manufacturing operations of 
the General Electric Neutron Devices Department (GEND) since 
1966. The first computerized data system for these digitized wave- 
forms was implemented at GEND's data center approximately two 
years later during 1968. The evolution and integration of these two 
activities at GEND are addressed in this paper. Beginning with the 
tester—data center interface, emphasis is placed on previous ap- 
proaches, current capabilities, near-term trends, and future require- 
ments. The digitizing process has developed into a firmly established 
set of hardware and associated software techniques which has 

roven itself as an accurate, reliable procedure for capturing wave- 
‘orm characteristics. The most important aspect of this process is the 
recent trend toward increased sampling rates and a greater number 
of digitized parameters per operation. The combined effect is a 
tremendous increase in output data volumes. Since digital signal 
rocessing carries the potential for significant contributions to manu- 
acturing quality and reliability, as well as engineering design and 
development, increased activity in this area appears extremely desir- 
able. 11 figures. (RWR) 


20240 (N—78-22012) Experimental solar radio spectrum analyz- 
er (50-100 MHz). Final report. Maxwell, A. (Harvard Radio Astron- 
omy Station, Fort Davis, TX (USA)). 15 Apr 1978. 6p. (NASA- 
CR—156079). NTIS PC A02/MF AO1. 

Summarized is the work carried out under a NASA Grant 
covering the period 15 October 1977 to 14 January 1978. The grant 
provided funds for the acquisition of an experimental radio spectrum 
analyzer covering the band 50-100 MHz, for use in a program of 
solar radio observations. Components for the experimental analyzer 
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were duly obtained, and the system was assembled, checked, and put 
into operation in early February 1978. The analyzer is working in an 
entirely satisfactory manner and, from the time that it has been put 
into operation, it has played an important part in the on-going 
research programs in solar radio astronomy being conducted. 


20241 (UCRL—13899) Tower extensometer. Findley, W.N.; 
Lepper, J.K. (Brown Univ., Providence, RI (USA). Div. of Engi- 
neering). Jun 1978. Contract W-7405-ENG-48. 16p. Dep. NTIS, PC 
A02/MF AOl1. 

A self-contained extensometer is described for rapid tension 
testing of multiple samples of rigid plastics with high accuracy over 
the entire range from zero load through fracture. The instrument has 
high sensitivity and linearity; negligible friction, backlash and dead 
zone; a construction which permits installation after the specimen is 
located in the machine and which permits leaving the instrument on 
during fracture; and a design which averages the strain of the 
specimen. 


20242 Nonlinear Fabry-Perot filled with CS, and nitrobenzene. 
Bischofberger, T.; Shen, Y.R. (Physics Department, University of 
California, Berkeley, California 94720). Opt. Lett.; 4: No. 1, 40-41(Jan 
1979). 

We have studied the characteristics of nonlinear Fabry-Perot 
filled with Kerr liquids CS; and nitorbenzene and found excellent 
agreement between theory and experiment. The transient behavior 
due to cavity-field buildup is discussed. 


20243 Simple nebulizer for an inductively coupled plasma system. 
Wolcott, J.F.; Sobel, C.B. (Sandia Laboratories, Albuquerque, New 
Mexico 87185). Appl. Spectrosc.; 32: No. 6, 591-593(Nov 1978). 

The design and performance of a glass nebulizer with a 
Teflon base is reported. (AIP) 


20244 Control system for gamma camera. Miller, D.W. (to Ohio 
State Univ.). US Patent 4,055,766. 25 Oct 1977. Filed date 27 Apr 
1976. 26p. 

An improved gamma camera arrangement is described which 
utilizing a solid state detector, formed of high purity germanium. the 
central arrangement of the camera operates to effect the carrying out 
of a trapezoidal filtering operation over antisymmetrically summed 
spatial signals through gated integration procedures utilizing ideal- 
ized integrating intervals. By simultaneously carrying out peak 
energy evaluation of the input signals, a desirable control over pulse 
pile-up phenomena is achieved. Additionally, through the use of the 
time derivative of incoming pulse or signal energy information to 
initially enable the control system, a low level information evalua- 
tion is provided serving to enhance the signal processing efficiency 
of the camera. 


20245 Ceramic end seal design for high temperature high voltage 
nuclear instrumentation cables. Meiss, J.D.; Cannon, C.P. US Patent 
Application 841,775. 13 Oct 1977. 7p. 

A coaxial, hermetically sealed end seal structure is described 
for electrical instrumentation cables. A generally tubular ceramic 
body is hermetically sealed within a tubular sheath which is in turn 
sealed to the cable sheath. One end of the elongated tubular ceramic 
insulator is sealed to a metal end cap. The other end of the elongated 
tubular insulator has an end surface which is shaped concave relative 
to a central conductor which extend out of this end surface. When 
the end seal is hermetically sealed to an instrumentation cable device 
and the central conductor is maintained at a high positive potential 
relative to the tubular metal sheath, the electric field between the 
central conductor and the outer sheath tends to collect electrons 
from the concave end surface of the insulator. This minimizes 
breakdown pulse noise generation when instrumentation potentials 
are applied to the central conductor. 


WELL LOGGING INSTRUMENTATION 
REFER ALSO TO CITATION(S) 17883, 17884, 17924, 18060 


20246 Well logging apparatus with pad-mounted vertical elec- 
trode array for measuring the resistivity of the flushed zone. Souhaite, 
P. (to Schlumberger Tech. Corp.). US Patent 4,117,394. 26 Sep 1978. 
Filed date 10 Jun 1977. 6p. 

A well logging apparatus uses a narrow wall-engaging pad 
equipped with an array of long vertical electrodes. The width of the 
pad is between 2 and 4 inches, and the length-to-width ratio of the 
array is between 3 and 5. Circuits are connected to the electrodes for 
propagating a focused current primarily through the zone of the 
adjacent formation likely to be flushed by the borehole fluid. This 
current and the associated potential difference are measured to 
produce a signal representative of the resistivity of the flushed zone. 
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20247 Substantiation of methods and the selection of probes for 
determining stratal electrical parameters and penetration zone. 
Plyunin, M.I.; Malyshev, D.A.; Zefirov, N.N. Prikl. Geofiz.; No. 86, 
126-136(1977). (In Russian). 

An examination is made of the problem of combining induc- 
tion and lateral-logging probes. Requirements are formulated for 
induction logging probes for large and medium research areas. An 
examination is made of the characteristics and graph materials for 
probes recommended for use. A complex of probes for determining 
the electrical parameters of a seam and its penetration zone is 
recommended on the basis of analyzing characteristics and graph 
materials. 3 references, 6 figures, 2 tables. 


20248 Effect of limiting the signal spectrum of acoustical logging 
on the accuracy of determining interval time and elastic wave attenu- 
ation. Gorbovitskii, G.B. Prikl. Geofiz.; No. 86, 143-148(1977). (In 
Russian). 

An examination is made of errors in determining interval time 
and elastic wave attenuation when the signal spectrum of acoustical 
logging is limited. Recommendations are given for determining the 
maximum spectral limit by the assigned error of measurement of the 
aforementioned acoustical wave parameters. 7 references, 5 figures. 


EXPLOSIONS AND EXPLOSIVES 


CHEMICAL 


REFER ALSO TO CITATION(S) 19964, 20602 


NUCLEAR 
REFER ALSO TO CITATION(S) 20238, 20349 


20249 (AD-A—054161) Geophysical model studies of the Tular- 
osa Basin, New Mexicoico. Final technical report. Reinke, R.E.; 
Herrin, E. (Southern Methodist Univ., Dallas, TX (USA). Dallas 
Geophysical Lab.). Dec 1977. 173p. NTIS PC A08/MF AO1. 

The Tularosa and Jornada del Muerto Basins are two promi- 
nent north-south valleys in southern New Mexico. In 1975 two one 
hundred ton TNT equivalent tests were conducted in the Tularosa 
Basin by the Defense Nuclear Agency as part of the Dice Throw 
high explosive test series. In 1976, 620 tons of explosive were 
detonated in the Jornada del Muerto. Seismic records of these events 
revealed apparent anomalous surface wave propagation within the 
basins. Results of a shear wave refraction profile as well as reflec- 
tion, gravity, and magnetic data have been used as input for theoreti- 
cal computation of Rayleigh wave characteristics within the basins. 
The theoretically predicted group and phase velocities, as well as 
ellipticities, correlate well with those measured from seismic records 
of the surface waves excited within the basin. In general, the slowest 
surface wave group corresponds to the fundamental mode of the 
Rayleigh wave, while the earlier surface wave arrival can be corre- 
lated with the higher modes of the Rayleigh wave. The observed 
surface wave behavior has placed additional constraints upon the 
interpretation of the geophysical surveys of the basins. (Author) 


20250 (AD-A—055141) Seismic ground motion from free-field 
and underburied explosive sources. Final report. Cherry, J.T.; Barker, 
T.G.; Day, S.M.; Coleman, P.L. (Systems, Science and Software, La 
Jolla, CA (USA)). Jul 1977. Contract F08606-75-C-0045. Sip. (SSS- 
R—77-3349). NTIS PC A04/MF AOI1. 

Small-scale laboratory experiments were conducted and ana- 
lyzed to study the effect of the yer of the free surface on the 
seismic ground motions. Two classes of experiments were done. In 
one the charges were far from the free-surface and the free-field 
displacement-time histories were measured. In the second class the 
charges were near the surface and were either fully contained or 
formed a crater. The charges were 0.25 g of PETN in concrete 
cylinders, 120 cm in diameter and 33 to 60 cm thick. In all experi- 
ments displacements were measured 30.5 cm directly below the 
charges. The experiments produced consistent and repeatable data. 
A striking feature of the ground motions for the near surface 
experiments is a large long-period negative pulse which is present 
whether or not cratering occured. The results were studied by 
comparing to numerical simulations of the experiments using a 
Lagrangian finite difference program and published properties of the 
concrete and PETN. The calculations are in good agreement with 
the laboratory data, providing verification of both the constitutive 
models and the methods. 


20251 (AD-A—056319) Summary of the Ming Blade tracer-gas 
chimney pressurization studies. Topical report September-December 
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1977. Peterson, E.; Lagus, P.; Lie, K. (Systems, Science and Soft- 
ware, La Jolla, CA (USA)). Dec 1977. Contract DNA001-77-C- 
0099. 43p. (SSS-R—78-3535). NTIS PC A03/MF AO1. 

Two tracer-gas pressurization studies were conducted in The 
Ming Blade chimney. The objectives of these tests were to evaluate 
gas flow within the chimney and to measure the flow from the 
chimney through the surrounding material to the mesa. The relative 
gas permeability and accessible gas-filled void volume of the chim- 
ney material was estimated from this data. This report describes the 
test procedures, test results, and chimney material properties as 
inferred from the test data. 


20252 (AD-A—056321) Tri-service thermal flash test A 
Interim summary report 6 August 1976—5 November 1977. Servais, 
R.A.; Olson, N.J.; Wilt, B.H. (Dayton Univ., OH (USA)). 29 Mar 
1978. Contract DNA001-76-C-0339. 48p. (UDR-TR—77-72). NTIS 
PC A03/MF AOIl. 

This report describes the status and capabilities of the Ther- 
mal Nuclear Flash Test Facility which is used for investigating the 
effects of thermal radiation on materials. The Facility consists of 
several quartz lamp banks for simulating thermal radiation, a wind 
tunnel for simulating aerodynamic loads, and a mechanical loading 
device for simulating tension and binding loads, and associated 
instrumentation. 


20253 (AD-A—056347) TRUCK - a digital computer program 
for calculating the response of ARMY vehicles to blast waves. Final 
report 19 July 1976—4 March 1977. Hobbs, N.P.; Walsh, J.P.; 
Zartarian, G.; Lee, W.N.; Wu, Y. (Kaman Avidyne, Burlington, MA 
(USA)). Apr 1978. Contracts DAADO0S5-74-C-0744;DAAG39-77-M- 
2557. 210p. (KA-TR—136). 

A computer program called TRUCK has been prepared for 
the purpose of analyzing the response of Army vehicles to blast 
waves. The program permits the inclusion of non-linear springs and 
dampers and allows large rotations, thus making it applicable to the 
overturning problem. The tire-ground interaction model permits the 
tire to leave the ground, to recontact the ground, to slide along the 
ground, and to stop sliding. Spring bottoming is handled as an elastic 
collision. A shelter mounted on the vehicle and equipment racks 
within the shelter are permitted to undergo motions relative to the 
vehicle body. 


20254 (AD-A—056384) Doubly asymptotic, boundary-element 
analysis of dynamic soil-structure interaction. Topical report 1 June 
1975—31 March 1978. Underwood, P.G.; Geers, T.L. (Lockheed 
Missiles and Space Co., Palo Alto, CA (USA). Lockheed Palo Alto 
Research Lab.). 31 Mar 1978. Contract DNA0O1-75-C-0294. 29p. 
(LMSC/D—624828). NTIS PC A03/MF AO1. 

This report describes a doubly asymptotic (DA), boundary- 
element (BE) treatment of a surrounding soil medium that offers 
considerable promise for dynamic soil-structure interaction analysis. 
The soil-structure interaction is reduced to a surface relationship that 
is asymptotically exact at both high and low frequencies. Governing 
equations for linear problems are developed in matrix form for 
application to complex structures. Numerical results are presented 
for a two-dimensional problem for which analytical solutions have 
appeared in the literature. Good agreement between the DA/BE 
and analytical results is observed. 


20255 (AD-A—056455) Response of shallow-buried structures to 
blast loads, Kiger, S.A.; Balsara, J.P. (Army Engineer Waterways 
Experiment Station, Vicksburg, MS (USA)). Jun 1978. 14p. NTIS 
PC A02/MF AO1. 

Hardness levels of shallow-buried structures for vulnerability 
studies are primarily obtained from calculations using an undamped 
single-degree-of-freedom (SDOF) elastic-plastic model. Recent and 
past tests on buried structures have shown that the response has, in 
general, been overpredicted by both the SDOF model and by more 
exact analyses. In fact, no fully buried concrete structure has col- 
lapsed when exposed to simulated or actual nuclear airblast loading, 
with a number of structures retaining their protective capability at 
overpressures higher than their predicted collapse load. 


20256 (AD-A—056490) The ESSEX Program: a study of the 
effects of underground low-yield nuclear weapons employed in a tacti- 
cal warfare scenario. Strange, J.N. (Army Engineer Waterways 
Experiment Station, Vicksburg, MS (USA)). Jun 1978. 15p. NTIS 
PC A02/MF AOl. 

Major objectives of the ESSEX Program were as follow: (a) 
develop a means of simulating, with high explosives, the mechanical 
effects of low-yield nuclear explosions that occur at various depts of 
burst (DOB), for various stemming conditions, and for various 
geologies; (b) develop a means of simulating radioactive fallout and 
of predicting such fallout using a nonradioactive source; (c) assess 
the barrier effectiveness of craters formed by low-yield nuclear 
weapons; (d) identify those test geometries that minimize collateral 
damage without degrading to an objectionable degree the primary 
effects; and (e) determine the vulnerability of generic classes of 
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targets to the free-field explosion effects (primarily cratering, ground 
shock/motion, and debris impact). The calculational and experimen- 
tal programs have provided a data/knowledge base sufficient to 
develop quantitative conclusions relative to some of the objectives, 
and definable trends relative to the others. 


20257 (AD-A—056698) Empirical m sub b:m sub s relations at 
the Nevada Test Site with applications to m sub b-yield relations. 
Technical report. Blandford, R.R.; Tillman, M.F.; Racine, D.P. (Te- 
ledyne Geotech, Alexandria, VA (USA). Seismic Data Lab.). 20 Apr 
1977. Contract F08606-76-C-0004. 67p. (SDAC-TR—76-14). S 
PC A04/MF AO. 

Measurements have been made of first-motion amplitude and 
of the period and amplitude of the second peak-to-trough excursion 
(termed the c phase) for short-period vertical P-wave signals from 
approximately 60 Nevada Test Site (NTS) explosions. They were 
recorded at the Long-Range Seismic Measurement (LSRM) and 
Seismic Data Collection System (SDCS) stations in Houlton, Maine 
(HNMEB), and Red Lake, Ontario (RKON). Almost all events select- 
ed were detonated in saturated tuff or rhyolite. Care was taken to 
avoid gross errors and to minimize effects of apparent minor pertur- 
bations of the waveforms, which cause zero-crossings, the so-called 
‘false cycles’. The c-phase data are plotted as a function of M sub s 
and are interpreted to show amplitude variations of several tenths in 
magnitude with respect to an M sub s:Yield curve with slope of 1.0. 
These amplitude variations are due independently to: (1) the influ- 
ence of yield on corner frequency; (2) interference with the pP 
phase; and (3) geographic location within NTS. Several tenths of a 
second variation in period can also be traced to the above 3 causes. 
The variation with geographic location may be due to variation of 
the upper 2 km of structure at NTS or to multipathing and ray 
divergency because of more deeply seated structures. 


20258 (AD-A—057247) Middle North series Pre-DICE 
THROW I, II and DICE THROW test execution report. Project 
officer's report January 1975—June 1977. Perry, G.L.E. (General 
Electric Co., Albuquerque, NM (USA). TEMPO). 1 Apr 1978. 
Contract DNA001-75-C-0023. 450p. NTIS PC A19/MF AOI. 

This Test Execution Report describes all the fielding activi- 
ties associated with Pre-DICE THROW I (Chapter I), Pre-DICE 
THROW II, Events 1 and 2 (Chapter II) and DICE THROW 
(Chapter III). Included in these descriptions are: test objectives, 
safety requirements, experimenters and support agencies, Test Group 
Staffs, test site locations and descriptions, charge configurations and 
stacking, schedules, instrumentation parks, cabling and power re- 
quirements, timing-and-firing and experiment or support descrip- 
tions. The Appendices include: countdown procedures, use of fre- 
quencies involved with experiments and fielding, drawing and docu- 
ment references and predictions of seismic, air-blast and cratering. 


20259 (AD-B—13138) Plane shock: thermal layer interactions. 

Final report. Gion, E.J. (Ballistic Research Labs., Aberdeen Proving 

es MD (USA)). Jul 1976. 34p. (BRL—1899). NTIS PC A03/ 
AO0l. 

A model of the precursor phenomena produced by interaction 
of a plane shock wave with a heated air layer has been studied in the 
laboratory. Mostly a single shock Mach number of 1.11 was used for 
thermal layer temperatures between approximately 500 to 1000°K. 
Interferometric observation provided temperatures in the thermal 
layer regions in front of and behind the shock. In the experiments, a 
new picture of the interaction process was obtained, resembling an 
‘inverse’ to the coalescence of Mach waves to a shock. With a few 
assumptions temperatures have been assigned to the ‘transition’ 
region. 


20260 (AD-B— 14240) On the free-electron density in a nuclear- 
blast environment. Final report. Fansler, K.S. (Ballistic Research 
Labs., Aberdeen Proving Ground, MD (USA)). Sep 1976. 7lp. 
(BRL-MR—2688). NTIS PC A04/MF AO1. 

A technique is presented for including transport effects in 
calculating the free electron densities in a nuclear blast with a 
modified WEPH-D code. Transport effects for different altitudes 
and times are shown and discussed. In addition, a method has been 
developed to estimate an upper-bound distance from equilibrium in a 
nuclear blast. By applying blast-wave scaling theory, the electron 
distribution found to be near equilibrium in a specific region of the 
blast wave may be approximated. 


CIVIL USES 
REFER ALSO TO CITATION(S) 20348 


WEAPONRY 
REFER ALSO TO CITATION(S) 19369 
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20261 (AD-A—053482) Statistical analysis of Japanese structur- 
al damage data. Final report. Daniels, R.D.; Johnson, G.R. (Lulejian 
and Associates, Inc., Falls Church, VA (USA)). Jan 1977. Contract 
DNA001-76-C-0245. 490p. NTIS PC A21/MF A0Ol. 

The report covers the data base compilation phase and statis- 
tical analysis phase of an effort to reexamine the structural damage 
to buildings at Hiroshima and Nagasaki and at the Nevada and 
Pacific Test Sites. The primary emphasis in the efforts was to 
establish whether collateral damage versus intended damage orient- 
ed considerations affected the estimation of the key parameters of 
the probability of damage versus distance to the ground zero rela- 
tionships. 


20262 (AD-A—054730) Measurements in airblast. Part A. Opti- 
cal temperature measurement. Part B. Novel measurement techniques. 
Final report, 28 February—1 October 1977. Doll, R.; Glatt, L.; 
Lieberman, P.; Molmud, P.; Pollack, S. (TRW Defense and Space 
Systems Group, Redondo Beach, CA (USA)). 1 Oct 1977. Contract 
DNAO001-77-C-0141. 175p. (TRW—29937-6001-RU-00). NTIS PC 
A08/MF AOl1. 

Part A: Measurement of temperatures generated in extreme 
explosive environments presents considerable experimental difficul- 
ties. Optical methods posses the unique advantage of permitting 
temperature measurements without disturbing the shock front or 
combustion process and exhibit the quick response time necessary to 
obtain temperature histories. The test results presented clearly indi- 
cate the feasibility of using one and two color pyrometers for 
effectively measuring the temperature-histories for an explosively 
developed airblast shock front. Part B: This study investigates the 
feasibility of two conceptual techniques to measure the density and 
temperature history of the shocked air along with a density history 
of any lofted debris entrained within the air shock in a nuclear 
driven shock tunnel. The first technique is a gas bag and pyrometer 
experiment which is actually a method for providing a clean 
‘window’ into the air shock so that passive optical pyrometer equip- 
ment can be used to measure temperatures within the shock wave. 
The second technique is a radioisotope source method which uses 
two or more different frequency radioactive X-ray sources to meas- 
ure areal density histories and tunnel wall translational displacement. 
Both techniques are clearly feasible from consideration of the basic 
physics concepts involved. 


20263 (AD-A—055931) Thermal layer development modeling. 
Final report 1 December 1975—20 June 1977. Knasel, T.M.; Verstee- 
en, P.L.; Powers, J.A. (Science Applications, Inc., McLean, VA 
SA)). Jun 1977. Contract DNA001-76-C-0176. 118p. (SAT—78- 
541-WA). NTIS PC A06/MF AO1. 
Thermal layers which may develop during the employment 
of nuclear weapons have been investigated theoretically. If such a 
layer forms, non-ideal shock wave propagation results. This in turn 
modifies the potential damage levels, adding risk and uncertainty to 
the sure-kill and sure-safe areas around the burst point. The study 
calculates the effective thermal layer temperature for a series of 
atmospheric nuclear explosions. By reinterpretation of previous evi- 
dence, good agreement between layer temperature and shock propa- 
gation behavior is evident. From additional data on soil response to 
strong thermal radiation, a semi-empirical model of thermal layer 
temperature distributions and dust generation was constructed based 
on first principles. This model agrees with the known values of 
thermal layer parameters including those of layer temperature. 


EXPLOSION DETECTION 
REFER ALSO TO CITATION(S) 20514 


20264 (AD—865673) A study of seismic-wave propagation and 
detection. Willis, D.E. (Michigan Univ., Ann Arbor (USA). Inst. of 
Science and Technology). Oct 1960. Contract NONR-1224(33). 13p. 
NTIS PC A02/MF AO1. 

An investigation of the seismic waves generated by high- 
explosive detonations disclosed that the ratios of the maximum 
vertical ground displacement were equal to the approximate first- 
power ratios of the respective charge sizes. With use of this relation- 
ship, a number of high-explosive and nuclear shots were normalized 
to a 1.7-kiloton nuclear shot. Empirical equations were found which 
describe the decrease in the maximum vertical component of ground 
motion between 1 and 1000 km. Empirical equations were also 
determined for compressional waves which allow the decrease in 
vertical ground-particle velocity to be computed as a function of 
distance and frequency. Such factors as method of firing depth of 
charge, and rock type were shown to have an effect on the spectra 
of seismic waves generated by explosive blasts. 


20265 (AD-A—052518) Improved procedures for determining 
seismic source depths from depth phase information. Final report 1 
October 1976—30 September 1977. Houck, R.; Page, E. (Ensco, Inc., 
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ag eld, VA (USA)). 31 Oct 1977. Contract F08606-77-C-0007. 
IS PC A04/MF AOl. 

The objective of this research has been to develop an im- 
proved technique for estimating the depths of seismic sources at 
teleseismic distances. Based on this depth estimate, deep events 
could immediately be classified as earthquakes and further discrimi- 
nant analysis could be concentrated on the remaining shallow events. 
Work during this contract has been directed towards further im- 
proving and evaluating the automated depth determination proce- 
dure developed during three previous contracts. This procedure uses 
computed travel times to combine depth phase information associat- 
ed with P, PP, PPP, and PcP arrivals recorded at a network of 
stations. The resulting depth estimate is better than those obtained by 
conventional methods, which do not make full use of all this depth 
phase information. 


20266 (AD-A—054631) Special Data Collection System (ADCS) 
NTS event ‘ASIAGO’, 21 December 1976. Technical report. Dawkins, 
M.S. (Teledyne Geotech, Alexandria, VA (USA)). 3 Apr 1978. 
Contract F08606-78-C-0007,. 7p. (SDCS-ER—76-126). NTIS PC 
A02/MF A0O1. 

This event report contains seismic data from the Special Data 
Collection System (SDCS), and other sources for the ‘ASIAGO’ 
event. Published epicenter information from seismic observations is 
given. 


20267 (AD-A—054632) Special Data Collection Systems (SDCS) 
NTS event ‘CHEVRE’, 23 November 1976. Technical report. Daw- 
kins, M.S. (Teledyne Geotech, Alexandria, VA (USA)). 3 Apr 1978. 
Contract F08606-78-C-0007,. 6p. (SDCS-ER—76-123). NTIS PC 
A02/MF AOl1. 

This event report contains seismic data from the Special Data 
Collection System (SDCS), and other sources for the ‘CHEVRE’ 
event. Published epicenter information from seismic observations is 
given. 


20268 (AD-A—054633) Special Data Collection System (ADCS) 
NTS event ‘RUDDER’, 28 December 1976. Technical report. Daw- 
kins, M.S. (Teledyne Geotech, Alexandria, VA (USA)). 3 Apr 1978. 
Contract F08606-78-C-0007,. 10p. (SDCS-ER—76-127). NTIS PC 
A02/MF AOl1. 

This event report contains seismic data from the Special Data 
Collection System (SDCS), and other sources for the ‘Rudder’ 
event. Published epicenter information from seismic observations is 
given. 


20269 (AD-A—054808) Summary of short-period explosion and 

uake coda shapes with implications for regional discrimination. 
Technical report. Blandford, R.; Tillman, M.F. (Teledyne Geotech, 
Alexandria, VA (USA). Seismic Data Lab.). 26 Sep 1977. Contract 
F08606-77-C-0014. 52p. (SDAC-TR—77-2). NTIS PC A04/MF 
AOl. 

This report presents a collection of small and large earth- 
quake short- f age coda shapes as a function of distance. It is 
summarized from previous studies by Cohen, Sweetser, and others. 
New results include coda shapes for delta < 20 deg. The report is 
intended to serve as a reference for workers who investigate prob- 
lems related to hiding an explosion in an earthquake. A detailed 
examination of earthquake and explosion coda also shows for delta 
< 20 deg that the amplitude ratio P(sub g)/L(sub g) serves as a 
discriminant in the Southwest United States. 


20270 (AD-A—055151) Special Data Collection systems (Proj- 
ect T/4703) January through June 1977. Semiannual report, 1 Janu- 
ary-30 June 1977. Sherwin, J.R.; Kraus, G.C. (Teledyne Geotech, 
Garland, TX (USA)). 31 Jul 1977. Contract F08606-74-C-0013. 20p. 
NTIS PC A02/MF AOl1. 

Two SDCS systems which were deployed in early 1975 
remained in operation at their original sites. These sites are at 
Houlton, Maine, and Red Lake, Ontario. The Houlton site uses a 
Model 36000 borehole seismometer system and the Red Lake Site 
uses standard SDCS (surface) instrumentation. Three SDCS systems 
remained in operation at the Nevada Test Site (NTS). These systems 
record short-period data only on both analog and digital recorders. 
The site at Oak Spring Butte was operational throughout the period. 
Two systems located in Pahute Mesa (NT-NV and NT2NV) were 
relocated to the Yucca Flat area of NTS in order to collect data in 
the immediate vicinity of known signal anomalies. Single short- 
period vertical component sites were also added as outriggers in 
order to complement data from each of the NTS systems. During 
May and June, three additional SDCS units were placed in operation 
at sites near the detonation points of events off the NTS. The sites 
are in remote areas and record short-period data on analog tape only. 
These units are to collect data to complement the NTS data being 
used in present magnitude anomaly studies. The sites are Faultless, 
Nevada (near the FAULTLESS event); Tatum Dome, Mississippi 
(near the SALMON event); and Gasbuggy, New Mexico (near the 
GASBUGGY event). 


ENVIRONMENTAL SCIENCES, ATMOSPHERIC 2109 


20271 (AD-A—055248) The deflection detector: its theory and 
evaluation on short-period seismic data. Technical report. Shensa, M.J. 
(Texas Instruments, Inc., Dallas (USA)). 2 Nov 1977. Contract 
F08606-77-C-0004. 55p. NTIS PC A04/MF AO1. 

This study investigates the application of a deflection detector 
to short-period seismic data. In general, for power detectors, no 
single filter will be optimal for a large variety of signals in a dynamic 
noise environment. The deflection detector represents an attempt to 
adapt to such a situation by utilizing individual FFT frequency cells 
as a bank of filters which can accommodate a broad variety of 
signals. The performance of the deflection detector is analyzed and 
compared to that of the power detector for several seismic signals. It 
is concluded that the deflection detector shows a distinct advantage 
when the variety of signal spectra to be detected is sufficiently large. 


ENVIRONMENTAL SCIENCES, 
ATMOSPHERIC 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 17692, 20312, 20572 


20272 (N—78-21215) Calculated rate constants for the reaction 
ClO + O yields Cl+ Oz between 220 and 1000°K. Jaffee, R.L. 
(National Aeronautics and Space Administration, Moffett Field, CA 
(USA). Ames Research Center). Apr 1978. 69p. (NASA- 
78483; A—6613). NTIS PC A04/MF AOI. 

Classical trajectory calculations are presented for the reaction 
ClO + O yields Cl + O2, a reaction which is an important step in 
the chlorine-catalyzed destruction of ozone which is thought to 
occur in the 220 and 1000 K. The calculated rate constant is 4.36 x 
10 to the minus 11th power exp (-191/T)cu cm molecule (-1)s(-1) and 
its value at 300 K is 2.3 plus or minus 10 to the 11th power cu cm 
molecule (-1)s(-1), about a hate of 2 lower than recent experimental 
data. The empirical potential energy surface used in the calculations 
was constructed to fit experimental data for ClO, O2 and ClOO 
molecules. Other important features of this potential surface, such as 
the barrier to reaction, were varied systematically and calculations 
were performed for a range of conditions to determine the best 
theoretical rate constants. Results demonstrate the utility of classical 
trajectory methods for determining activation energies and other 
kinetic data for important atmospheric reactions. 


20273 Identification of the optically absorbing component in 
urban aerosols. Rosen, H.; Hansen, A.D.A.; Gundel, L.; Novakov, T. 
(University of California, Lawrence Berkeley Laboratory, Berkeley, 
California 94720). Appl. Opt.; 17: No. 24, 3859-3861(15 Dec 1978). 

Raman spectroscopy is used to determine the absorptivity of 
urban particulates for combustion sources.(AIP) 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 17740, 17741, 17754, °17755, 
19820, 19897, 20313, 20323, 20324, 20357, 20480 


20274 (AD-A—054634) The 1977 NRL air quality data. Final 
report. Stamulis, A. (Naval Research Lab., Washington, DC (USA)). 
Apr 1978. 30p. (NRL-MR—3764). NTIS PC A03/MF AO1. 

The air quality data included in this report are for the 
calendar year 1977. The present report is the third annual summary 
of air quality data obtained by the NRL air myo eaey 3 program 
initiated in 1975. The variables reported include ozone (O°), sulfur 
dioxide (SO”), nitrogen dioxide (NO?), non-methane hydrocarbons 
(RHC), carbon monoxide (CO), wind speed, and wind direction. The 
data are obtained from monthly computer printouts of the air quality 
for different time-averages of interest. A yearly review of the main 
features of the air quality data is presented in this report. 


20275 (AD-A—055860) Radiation-induced particulate agglomer- 
ation feasibility study. Report for 31 March 1977—31 March 1978 on 
Phase 1. Sellers, B.; Hanser, F.A.; Parker, L.W. (Panametrics, Inc., 
Waltham, MA (USA)). Apr 1978. 59p. (PANA-RIPA—1). NTIS PC 
A04/MF AOl1. 

The removal of aerosol particles from a gas by standard for 
filtration techniques is more difficult for submicron particles than 
larger particles. Filtration methods presently in use can achieve 
efficiencies of submicron particle removal by use of high-efficiency 
HEPA filters. The system investigated is intended to agglomerate 
fine particles into larger sizes so that they are more easily captured 
by inexpensive low-efficiency prefilters used ahead of they more 
expensive HEPA filters. The basic concept involves use of a beta 
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radiation source to generate an intense volume of ionization. Appli- 
cation of an electric field to plates enclosing this volume then 
produces separate regions of positive and negative ions through 
which the particulate-containing air passes. After leaving this charg- 
ing stage the oppositely-charged particulate distributions enter an 
agglomeration stage in which the polarity on the enclosing plates is 
reversed, so that particles of opposite sign are brought into close 
proximity, hence producing agglomeration and shifting the particle 
distribution toward larger sizes. With 20 kV on the plates, the 
charging times can be on the order of one second or less. 


20276 (AD-A—057139) Annual report of Lawrence Livermore 
Laboratory to the High Altitude Pollution Program - 1977. Luther, 
F.M. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). May 1978. Contract DOT-FA76WA1-653. 92p. NTIS PC 
A05/MF AOI. 

The Lawrence Livermore Laboratory's one-dimensional 
chemical kinetics-transport model was extended to include full diur- 
nal averaging and used to re-examine the effects of NO sub x 
injections and other perturbations on ozone. The model was also 
used to test the sensitivity of species concentrations to atmospheric 
multiple scattering and to changes in stratospheric water vapor. 
Radiative transfer calculations were made to study the effect of 
receiver orientation on erythemal dose. A description of the process- 
ing, archiving, and analysis of the Block 5-D satellite multifilter 
radiometer sensor data on total ozone is given. 


20277 (BNL—25292) Formation and transport of ozone in the 
Northeast quadrant of the United States. Wight, G.D.; Wolff, G.T.; 
Lioy, P.J.; Meyers, R.E.; Cederwall, R.T. (Brookhaven National 
Lab., Upton, NY (USA)). 1977. Contract EY-76-C-02-0016. 19p. 
(CONF-7708112—1). Dep. NTIS, MF AO1. 

From ASTM symposium on air quality and atmospheric 
ozone; Boulder, CO, USA (1 Aug 1977). 

Portions of document are illegible. 

The very high concentrations of ozone measured in Connecti- 
cut and elsewhere along the Northeast and Mid Atlantic Coast were 
investigated through analysis of data from the entire 1976 ozone 
season from nineteen northeastern and midwestern states, National 
Weather Service meteorological data, and air parcel trajectories. For 
several high ozone episodes, the relationship between the movement 
of and circulation within a high pressure system across the northeast 
quadrant of the U.S. and the buildup of ozone concentrations was 
clearly demonstrated. Air parcel trajectory analysis coupled with 
source density information was utilized for several well defined 
episodes in 1976 to show ozone measured at various locations 
throughout the study area is partially locally generated and partially 
transported from substantial distances. 


20278 (CED—77-123) Environmental reviews done by communi- 
ties: are they needed. Are they adequate. (General Accounting Office, 
Washington, DC (USA)). 1 Sep 1977. 4lp. General Accounting 
Office, Washington, DC. 

Report to the Congress by the Comptroller General of the 
United States. Portions of document are illegible. 

Communities are doing environmental reviews for minor pro- 
jects which have few, if any, effects on the environment. This is a 
waste of time and money. The GAO examined 26 communities 
which spent about $214,000 on 450 environmental reviews during 
the first year of the community development block program. Re- 
views of about 54% of the projects may have been unnecessary. 
With 3,044 communities receiving grants during the first program 
year, environmental reviews nationwide could have cost $14 million. 
Based on a community's certification of compliance with Federal 
environmental requirements, the Department of Housing and Urban 
Development releases grant funds to the applicant. To meet environ- 
mental requirements, an applicant must go through a prescribed 
review process to determine how each project will affect the envi- 
ronment and must advise the public of its findings. (A limited 
number of activities, such as planning and administration, are specifi- 
cally exempt from environmental reviews). If a project will greatly 
affect the environment, an Environmental Impact Statement must be 
prepared. Environmental reviews are not required certain communi- 
ty development activities. 


20279 (K/GD—1917) Cooling tower drift study at Oak Ridge 
Gaseous Diffusion Plant, Park, S.H.; Vance, J.M. (Oak Ridge Gas- 
eous Diffusion Plant, TN (USA)). May 1978. Contract W-7405- 
ENG-26. 27p. (CONF-780533—2). Dep. NTIS, PC A03/MF AOl1. 

From Symposium on cooling tower environment; College 
Park, MD, USA (2 May 1978). 

New drift studies on the mechanical draft cooling towers at 
the Oak Ridge Gaseous Diffusion Plant are being planned to provide 
data necessary for the building and evaluation of a practical analyt- 
ical model that will describe drift transport and deposition for 
existing and new towers. A previous study in 1973 provided the 
groundwork, but needs to be extended to characterize the effect on 
drift mechanisms of variations in meteorological and operating con- 
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ditions, as well as the influence imposed by tower condition, tower 
type, and terrain. Some inconsistencies in source measurements in 
the 1973 study also need to be resolved, since errors in this input 
measurement to existing models are magnified by a factor of seven in 
the deposition results. It is contended that large droplets (>900 ym) 
constitute a significant fraction of the total drift and must be ac- 
counted for in future measurements. Based on the results of the 
previous study, a new test plan and measuring method have been 
formulated and are outlined. It is believed that the extensive mea- 
surements of the new study will provide reliable data in quantity for 
a better statistical analysis that will enhance the formulation of a 
credible drift model. 


20280 (NTIS/PS—78/0640) Light detection and ranging 
(LIDAR). Volume 2. 1975-June, 1978 (a bibliography with abstracts). 
Report for 1975-June 78. Smith, M.F. (National Technical Informa- 
tion Service, Springfield, VA (USA)). Jun 1978. 3p. NTIS PC NO1/ 
MF NOI. 


The majority of studies are concerned with LIDAR applica- 
tions, such as atmospheric sounding, atmospheric visibility, atmos- 
pheric transmissivity, air and water pollution detection, personnel 
and vehicle detection, and tracking. Research on components, such 
as lenses, lasers, and adaptive optics are also included. 


20281 (NTIS/PS—78/0655) Sulfur dioxide control (citations 
from the American Petroleum Institute data base). Report for 1976- 
April 1978, Cavagnaro, D.M. (National Technical Information Serv- 
ice, Springfield, VA (USA)). Jul 1978. 141p. NTIS PC NO1/MF 
NO1. 


This bibliography contains citations on different aspects of air 
pollution control of sulfur dioxide by industry. Covered are control 
processes, techniques, equipment, design, and performance 


20282 (NTIS/PS—78/0756) Chemical analysis of aerosols and 
airborne particulates. Volume 2. 1977-July, 1978 (a bibliography with 
abstracts). Report for 1977-July 1978. Cavagnaro, D.M. (National 
Technical Information Service, Springfield, VA (USA)). Aug 1978. 
108p. NTIS PC NO1/MF NOI. 

This bibliography presents the chemical analysis and compo- 
sition of aerosols and airborne particulate matter, but excludes parti- 
cle sampling techniques and size analysis. Some of the techniques 
that are covered include chromatography, activation analysis, and 
spectroscopic analysis. (This bibliography contains 101 abstracts, 54 
of which are new entries to the previous edition.) 


20283 (NTIS/PS—78/0789) Remote sensing applied to environ- 
mental pollution detection and management (a bibliography with ab- 
stracts). Report for 1964-July 1978. Hundemann, A.S. (National 
Technical Information Service, Springfield, VA (USA)). Aug 1978. 
163p. NTIS PC NO1/MF NO1. 

Application of remote sensing methods to air, water, and 
noise pollution problems is discussed. Topic areas cover characteris- 
tics of dispersion and diffusion by which pollutants are transported, 
eutrophication of lakes, thermal discharges from electric power 
plants, outfalls from industrial plants, atmospheric aerosols under 
various meteorological conditions, monitoring of oil spills, and appli- 
cation of remote sensing to estuarian problems. (This updated bib- 
liography contains 156 abstracts, 23 of which are new entries to the 
previous edition.) 


20284 (PB—277887) A national environmental/energy workforce 
assessment. Virgin Islands. Final report on phase 1. (National Field 
Research Center, Inc., lowa City, IA (USA)). Dec 1977. 90p. NTIS 
PC A0S5/MF AOl1. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement for the five- 
year period of 1976 through 1981. Seven fields for pollution control 
-- air, noise, pesticides, potable water, radiation, solid waste, and 
wastewater -- are analyzed. The report identifies existing workforce 
levels, training programs, career opportunities, and future staffing 
level projections (1976 to 1982) based on the information available 
for the Virgin Islands. 


20285 (PB—277903) National environmental/energy workforce 
assessment. national summary. Volume Four: South Dakota-Virgin 
Islands. Final report on phase 1, (National Field Research Center, 
Inc., Iowa City, IA (USA)). Dec 1977. 167p. NTIS PC A08/MF 
AOl. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
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available for the states of South Dakota through Wyoming and also 
the District of Columbia, Puerto Rico, and the Virgin Islands. 


20286 (PB—278801) Industrial hygiene survey. CF Chemicals, 
Inc., Bartow, Florida. Stephenson, F.; Cassady, M. (National Inst. for 
Occupational Safety and Health, Cincinnati, OH (USA). Div. of 
Surveillance, Hazard Evaluation and Field Studies). Oct 1977. 14p. 
NTIS PC A02/MF AOI. 

An industrial hygiene survey was conducted by NIOSH at 
CF Chemicals, Bartow, Florida on August 9-12, 1976 as part of a 
study of the phosphate industry. A description is given of the plant, 
and the medical, safety, and industrial hygiene programs. During the 
study, 8-hour time weighted averages were determined for exposure 
to arsenic, cadmium, chromium, vanadium, phosphoric acid, and 
sulfuric acid for workers involved in cleaning out phosphoric acid 
reactor vessels. General area samples were collected for fluorides, 
radon, and uranium. The results came within the OSHA standards 
except for two fluoride samples. 


20287 (PB—279076) Airborne monitoring of cooling tower ef- 
fluents. Volume I. Technical summary. Final report. Woffinden, G.J.; 
Harrison, P.R.; Anderson, J.A. (Meteorology Research, Inc., Alta- 
dena, CA (USA)). Apr 1978. 122p. NTIS PC A06/MF AO1. 

Meteorology Research, Inc. conducted an airborne plume 
monitoring program as part of the Chalk Point Cooling Tower 
Project. Plume measurements included: temperature, dew point, 
visibility, turbulence, droplet size distribution and concentration, 
liquid water content, sodium chloride concentration (NaCl), sulfuric 
acid concentration (H2SO,), and sulfur dioxide concentration (SO2). 
Vertical cross sections of the plume were mapped at several down- 
wind distances. Data were recorded every half second to provide 
the short response times required for accurate plume profile mea- 
surements. The presence of stable visible plumes was observed 
during cold high humidity conditions. Even under these conditions, 
the decrease in visibility is not considered to be a hazard to aircraft 
because of the limited distance over which it extends. Interactions 
between the cooling tower plume and the boiler plume are limited. 
The boiler plume is saturated with water from combustion products 
and from a venturi wet scrubber. Therefore, chemical reactions that 
require moisture have occurred prior to mixing with the cooling 
tower plume, and the additional water supplied by the cooling tower 
plume has little effect. 


20288 (PB—279873) Improved temperature stability of sulfur 
dioxide samples collected by the federal reference method. Fuerst, 
R.G. (Environmental Protection Agency, Research Triangle Park, 
NC (USA). Environmental Monitoring and Support Lab.). Apr 
1978. 42p. (EPA—600/4-78/018). NTIS PC A03/MF AOI1. 

This report describes an examination of the reagents present 
in the SO. Federal Reference Method (FRM) to determine if any 
change in reagent concentration or condition could bring about 
substantial, if not complete, retardation of the effect of temperature 
on the stability of collected SO2 samples. The parameters initially 
evaluated were pH, tetrachloromercurate (TCM), and chloride ion 
concentration. With the development of a modified collecting solu- 
tion based on these studies (0.04M TCM with a Hg(+2) to Cl(-) of 
1/16), collection efficiency and order of reaction of the modified 
collecting reagent were determined. Using an Arrhenius plot of the 
experimental data, an equation was derived which describes the 
relationship between rate of decay of collected SO. samples and 
temperature. The modified collecting reagent was found to increase 
the stability of the collected SO2 samples over a wider temperature 
range. Thus the effect of temperature was reduced by about 10C 
when compared against previous SO. FRM data. The improvements 
developed here could be used to liberalize the present temperature 
specification required to insure the stability of collected SO2 sam- 
ples. 


20289 (PB—279974) Aerosol characterization at Colstrip, Mon- 
tana spring and fall, 1975. Technical memo. Abshire, N.L.; Derr, 
V.E.; Lerfald, G.M.; McNice, G.T.; Pueschel, R.F. (National Ocean- 
ic and Atmospheric Administration, Boulder, CO (USA). Wave 
Propagation Lab.). Jan 1978. 194p. (NOAA-TM-ERL-WPL—33). 
NTIS PC A09/MF AOl1. 

Aerosols in the Colstrip, Montana, atmosphere were moni- 
tored prior to operation of a large coal-fired power plant to establish 
a baseline for future studies. Observations showed total particle 
counts corresponding to a clean rural atmosphere, with typical 
Aitken nuclei counts of 1500/cc near the surface and decreasing to 
less than 500/cc a few hundred meters above the surface, but 
occasionally rising to more than 5000/cc. The ice nuclei count was 
twice as high as expected for this type of environment, and was 
apparently correlated with the rather high incidence of heavy metals 
found in aerosols collected on membrane filters. Calculations of the 
optical properties from these samples predict a slight cooling effect 
at the surface except when the ground is snow covered, when a 
slight warming can be expected. Airborne measurements of black- 
body temperature under stable nightime conditions showed no vari- 
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ation with altitude, indicating the aerosols are presently generating 
little if any effect on surface temperatures. Preliminary results from 
the dual polarization lidar indicates that this will be a useful method 
for discriminating between dust and power plant effluent. 


20290 (PB—280034) Control techniques for nitrogen oxides emis- 
sions from stationary sources - Second edition. Final report. Evans, 
R.M.; Schreiber, R.J.; Mason, H.B.; Toy, W.M.; Waterland, L.R. 
(Acurex Corp., Mountain View, CA (USA). Energy and Environ- 
mental Div.). Jan 1978. Contract EPA-68-02-2611. 387p. 
(ACUREX/TR—77/87). NTIS PC A17/MF AOl1. 

This second edition of Control Techniques for Nitrogen 
Oxides Emissions from Stationary Sources (AP-67) presents recent 
developments of nitrogen oxides (NOx) control techniques which 
have become available since preparation of the first edition (pub- 
lished, March 1970). As required by Section 108 of the Clean Air 
Act, this second edition compiles the best available information on 
NOx emissions; achievable control levels and alternative methods of 
prevention and control of NOx emissions; alternative fuels, process- 
es, and operating methods which reduce NOx emissions; cost of 
NOx control methods, installation, and operation; and the energy 
requirements and environmental impacts of the NOx emission con- 
trol technology. Each stationary source of NOx emissions is dis- 
cussed along with the various control techniques and process modifi- 
cations available to reduce NOx emissions. Various combinations of 
equipment process conditions and fuel types are identified and evalu- 
ated for NOx emission control. 


20291 (PB—280058) Procedures for quantifying relationships be- 
tween photochemical oxidants and precursors: supporting documenta- 
tion. Freas, W.P.; Martinez, E.L.; Meyer, E.L.; Possiel, N.C.; Sen- 
nett, D.H. (Environmental Protection Agency, Research Triangle 
Park, NC (USA). Office of Air Quality Planning and Standards). 
Feb 1978. 109p. (EPA—450-2-77/021b). NTIS PC A06/MF AOl. 

This report is a companion document to PB-278 142, Uses, 
Limitations and Technical Basis of Procedures for Quantifying Rela- 
tionships Between Photochemical Oxidants and Precursors. Particu- 
lar emphasis is placed on providing additional background documen- 
tation on the development of the Empirical Kinetic Modeling Ap- 
proach (EKMA). Specifically, the report describes: (1) procedures 
for estimating the prevailing 6-9 am. NMHC/NOx ratio for a city, 
(2) the use of default NMHC/NOx ratios, (3) procedures for estimat- 
ing transported ozone concentrations and (4) the results of kinetic 
model simulations for a range of meteorological conditions and 
precursor levels. Topics which have — significance in a 
number of different procedures for quantifying ozone-precursor rela- 
tionships include the prevailing background concentration of ozone 
and the greater importance of transported ozone as opposed to 
transported precursors. 


20292 (PB—280184) Air quality data - 1977 first quarter statis- 
tics. Quarterly report January—March 1977. (Environmental Protec- 
tion Agency, Research Triangle Park, NC (USA). Monitoring and 
Data Analysis Div.). Feb 1978. 149p. (EPA—450/2-78/010). NTIS 
PC A07/MF AOl1. 

This report is a statistical summary report on ambient air 
quality submitted to EPA from air monitoring operations of state, 
local and Federal networks in accordance with requirements of the 
Clean Air Act and EPA Regulations for State Implementation Plans 
(SIPs). These data represent all ambient air quality data sampled for 
pollutants that currently have National Ambient Air Quality Stand- 
ards. 


20293 (PB—280186) Air quality data - 1976 fourth quarter statis- 
tics. Quarterly report October—December 1976. (Environmental Pro- 
tection Agency, Research Triangle Park, NC (USA). Monitoring 
and Data Analysis Div.). Feb 1978. 167p. (EPA—450/2-78/008). 
NTIS PC A08/MF AO1. 

This report is a statistical summary report on ambient air 
quality submitted to EPA from air monitoring operations of state, 
local and Federal networks in accordance with requirements of the 
Clean Air Act and EPA Regulations for State Implementation Plans 
(SIPs). These data represent all ambient air quality data sampled for 
pollutants that currently have National Ambient Air Quality Stand- 
ards. 


20294 (PB—280756) Source assessment: major barium chemicals. 
Final report. Rezink, R.B.; Troy, H.D. Jr. (Monsanto Research 
Corp., Dayton, OH (USA)). Mar 1978. Contract EPA-68-02-1874. 
154p. NTIS PC A08/MF AO1. 

This report summarizes data on air emissions from the pro- 
duction of major barium chemicals. Compounds studied include 
barium sulfide, barium carbonate, barium chloride, barium hydrox- 
ide, and barium sulfate. In order to evaluate potential environmental 
effects the source severity, S, was calculated for each emission 
species from each emission point. Severity is defined as the ratio of 
the average maximum ground level concentration, Xmax to the 
ambient air quality standard (for criteria pollutants) or to a reduced 
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TLV (for noncriteria pollutants). The highest values of S occurred 
for sulfur oxide emissions from the H?S incinerator (1.89), the black 
ash rotary kiln (1.51), and the barium hydroxide process exhaust 
(1.6), and for emissions of soluble barium compounds from product 
dryers and calciners (0.79 to 200). Various control devices are used 
to reduce emissions. Scrubbers and baghouses are used on the black 
ash rotary kiln and on product dryers and calciners. A scrubber and 
an electrostatic precipitator are employed to control the exhaust 
from the barium hydroxide process. Byproduct H?S may be ab- 
sorbed in caustic instead of being incinerated. 


20295 (PB—281014) Oxygen isotopes in atmospheric sulfate, 
sulfur dioxide, and water vapor field measurements, July 1975. Final 
report, May 1976—May 1977. Holt, B.; Bouchard, M.; Cunningham, 
P.; Engelkemeir, A.; Nielsen, E. (Argonne National Lab., IL 
(USA)). Apr 1978. 34p. NTIS PC A03/MF AO1. 

pe oe isotope ratios were determined for atmospheric sam- 
ples of sulfate aerosols, sulfur dioxide, and water vapor collected 
simultaneously during a six-day period in July, 1975, at St. Louis, 
MO; Auburn, IL; and Glasgow, IL. The collection sites were 
located about 100 km apart. Concerted variations in isotopic and 
concentration results were found for the three sites, demonstrating 
an apparent regional impact on the quality and quantity of particu- 
late sulfate in the atmosphere. At all three sites, the oxygen-18 
enrichments in suspended sulfates clearly varied inversely with sul- 
fate concentration. This variation suggests that sulfates in cleaner air 
may have a different origin than sulfates in more polluted air masses. 
Samples collected during a period of local thunderstorm activity 
showed an abrupt increase in the oxygen-18 composition of particu- 
late sulfate, but little effect on the isotopic composition of ambient 
water vapor. The lack of positive correlation between oxygen-18 
variations in aerosol sulfate and oxygen-18 variations in water vapor 
suggests that the aerosol sulfate was not formed predominantly from 
the ambient water in the air masses from which it was sampled. 


20296 (PB—281490) Industrial Process Profiles for Environmen- 
tal Use: Chapter 23. Sulfur, sulfur oxides, and sulfuric acid. Report for 
August 1975—November 1976. Gerstle, R.W.; Katari, V.S.; Parsons, 
T.; Hudak, C. (Radian Corp., Austin, TX (USA)). Feb 1977. Con- 
tract EPA-68-02-1319. 75p. NTIS PC A04/MF AO1. 

The catalog of Industrial Process Profiles for Environmental 
Use was developed as an aid in defining the environmental impacts 


of industrial activity in the United States. Entries for each industry 


are in consistent format and form separate chapters of the study. The 
sulfur industry is divided into two basic parts, according to the types 
of a. The first part involves those chemical processes which 
yield elemental sulfur either from naturally occurring deposits or 
from hydrogen sulfide containing gas streams. The elemental sulfur 
serves as one of the main raw materials for the sulfur oxides and 
sulfuric acid production plants which comprise the second part of 
the industry. Three industrial process flow diagrams and twelve 
ae descriptions have been prepared to characterize the industry. 

ithin each process description available data have been presented 
on input materials, operating parameters, utility requirements, and 
waste streams. Data related to the subject matter, including company 
and product data, are included as appendices. 


20297 (PB—283165) Impact of industrialization of the California 
Delta Area. Final report. Smith, T.B.; Giroux, H.D.; Knuth, W.A. 
(Meteorology Research, Inc., Altadena, CA (USA)). 15 Dec 1977. 
Contract ARB-A5-064-87. 192p. NTIS PC A09/MF AOI. 

A field study to investigate the potential effects of industrial- 
ization of the California Delta (Montezuma Hills) was conducted 
during August and September of 1976. The study consisted of 
meteorological and air quality observations and tracer studies. 
Tracer releases were made at Pinole, Matinez, and Montezuma Hills, 
and samples were taken within a radius of 50 to 70 km downwind. 
Estimates of the impact of potential emissions on downwind receptor 
areas were made including estimates of ozone generation resulting 
from potential emissions of non-methane hydrocarbons from the 
Montezuma Hills site. 


20298 (PB—283448) Use of meteorological data in air quality 
trend analysis. Zeldin, M.D.; Meisel, W.S. (Technology Service 
Corp., Santa Monica, CA (USA)). May 1978. Contract EPA-68-02- 
2318. 101p. NTIS PC A06/MF AOI. 

Meteorological influences upon air quality trend analyses can 
complicate the evaluation of air pollution control efforts. It is 
important to isolate the meteorological effects in order to determine 
air quality trends as a function of emissions. This report surveys 
existing methods for meteorologically adjusting air quality trends, 
including a review of known relationships between specific air 
pollutants and various meteorological parameters, and presents a 
recommended methodology to normalize air quality trends with 
respect to ‘typical’ year meteorology. Procedures involve the deter- 
mination of mutually exclusive meteorological classes and the treat- 
ment of air quality variables stratified according to the established 
meteorological classes. A hypothetical example is included to illus- 
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trate both the mathematical processes and the interpretation of the 
methodological results. 


20299 (PB—283470) Jet engine test cells - emissions and control 
measures: phase 1. Final report August 13, 1976—September 30, 1976. 
Blake, D.E. (Acurex Corp., Mountain View, CA (USA). Aerotherm 
Div.). Apr 1978. Contract EPA-68-01-3158. 139p. NTIS PC A07/ 
MF AOl. 

This report discusses the current state of the art of pollutant 
emission measurement and cleanup technology related to military jet 
engine test cells. Considerable emissions data from jet engines is 
available, but data from test cell stacks is sparse. Gaseous emission 
data for the major pollutant species (CO, NO, NO2, SO2, SO3) are 
reliable; particulate, opacity, and unburned hydrocarbon data are 
less so. The five types of test cell cleanup methods that have been 
experimentally evaluated--electrostatic precipitator, nucleation 
scrubber, fuel additives, thermal converter, and fuel atomization 
improvement--are described in detail. Other, less promising methods 
are briefly discussed. Several methods are quite effective in reducing 
test cell emissions. Fuel additives are effective in reducing test cell 
plume opacity. Capital and operating cost data on these methods are 
presented. For the nucleation scrubber, the best-developed cleanup 
technology, three cost estimates from different sources are given. 


20300 (PB—283575) Geophysical monitoring for climatic change 
No. 5. Summary report 1976. Hanson, K.J. (National Oceanic and 
Atmospheric Administration, Boulder, CO (USA). Environmental 
Research Labs.). Nov 1977. 119p. NTIS PC A06/MF AO1. 

A sampling program for carbon dioxide (CO2) and Freon-11 
was initiated at Niwot Ridge, Colorado, at an altitude of 3.6 km. 
This is regarded as representative of midcontinent, midlatitude clean 
air. The CO2 sampling resumes at this location after a 23-month 
break. A CO2 sampling program was reinitiated at Key Biscayne, 
Florida, after a break of 20 months. Increased control of parameters 
in chromatographic analysis has greatly reduced the scatter in the 
Freon-11 measurement at the baseline stations, beginning in May 
1976. An ion chromatograph was added to the Geophysical Moni- 
toring Climatic Change program on the island of Hawaii for analysis 
of all major ions in precipitation chemistry samples. There was some 
evidence during 1976 that activities on Alaska’s north slope have 
decreased the sector from which clean air measurements can be 
obtained at the Barrow Observatory. 


20301 (PB—283658) Impacts of coal-fired power plants on fish, 
wildlife, and their habitats. Dvorak, A.J.; Lewis, B.G.; Chee, P.C.; 
Dettmann, E.H.; Freeman, R.F. III. (Argonne National Lab., IL 
(USA)). Mar 1978. 265p. NTIS PC Al2/MF AOl1. 

This report contains an assessment of the expected impacts on 
terrestrial and aquatic biota and their habitats which are associated 
with the operation of coal-fired power stations, from the point at 
which coal is delivered to the site through the disposal of process 
wastes. Emphasis is placed on discussion of impacts unique to coal 
combustion, although some features of gas- and oil-fired stations are 
also addressed. Impacts arising from thermal effluents, condenser 
cooling facilities, and power transmission are not discussed. Mitiga- 
tive measures to reduce the magnitude of adverse environmental 
impacts are described, including pollution abatement devices, ero- 
sion control, proper siting and lining of ash and sludge disposal 
ponds, and reclamation of inactive waste disposal sites. 


20302 Statistical correlation between ambient sulfate concentra- 
tion and sulfur dioxide concentration, total suspended particulates, and 
relative humidity for 13 eastern states. Meyers, R.E.; Ziegler, E.N. 
(Brookhaven National Lab., Upton, NY). Environ. Sci. Technol.; 12: 
No. 3, 302-308(Mar 1978). 

Daily ambient sulfate concentration, C2, data monitored for 
13 eastern states (USA) were related to sulfur dioxide concentration, 
Ci; particulate concentration, C/sub p/; % relative humidity, H; 
temperature, T; and solar radiation, S. The range of basic variables 
studied was 3.8 < C, < 44.1 ug/m, 0.0 < C, < 167.0 pg/m%, 22.0 
< C/sub p/ < 377.0 pg/m%, 35.4 < H < 100%, 13 < T < 96°F, 
and 0 < S < 12 h. A semiempirical Lagrangian box model and 
nonlinear generation kinetics were used to develop simple relation- 
ships for sulfate with meteorological and chemical quantities. Labo- 
ratory results concerning the mechanism of sulfate information were 
reviewed and discussed in relation to atmospheric variables. At low 
temperature, T < 50°F, C2 was correlated with C:, C/sub p/, and 
H. At higher temperatures, T > 50°F, higher correlation coeffi- 
cients resulted when C2 was related to C/sub p/ alone than when 
related to any other combination of variables tested. 


20303 Comparison of trace element analysis of heavy-metal aero- 
sols by atomic absorption spectroscopy and proton induced X-ray 
emission. Nottrodt, K.H.; Georgii, H.W.; Groeneveld, K.O. (Frank- 
furt Univ. (Germany, F.R.). Inst. fuer Kernphysik). Staub-Reinhalt. 
Luft; 38: No. 2, 46-47(Feb 1978). (In German). 
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20304 H* -ion concentration in atmospheric aerosols. Winkler, P. 
(Deutscher Wetterdienst, Hamburg (Germany, F.R.). Meteorolo- 
gisches Observatorium). Staub-Reinhalt. Luft; 38: No. 2, 54-55(Feb 
1978). (In German). 

TL 


20305 Investigating the structure of power plant plumes. Paf- 
frath, D. Staub-Reinhalt. Luft; 38: No. 3, 105-110(1978). (In 
German). 

In the down-wind area of the RWE power plant Neurath 
near Grevenbroich the particle number and SO2-concentration distri- 
bution were measured from an airplane. The results of the distribu- 
tions are discussed and they are used to estimate dispersion param- 
eters. Furthermore emission rates are evaluated, and the results are 
in rather good agreement with the data which have been made 
avialable by the power plant administration. 


20306 Measurement of the spread of SO. emissions by correla- 
tion spectrometer and flame photometer. Struwe, W. (Oesterrei- 
chisches Bundesinstitut fuer Gesundheitswesen, Vienna). VGB 
Kraftwerkstech.; 57: No. 11, 756-759(Nov 1977). (In German). 

Since 1973, the Austrian Federal Health Institute has been 
using a measurement system with which the spread of SO2 produced 
by large installations and the resulting emissions can be directly 
determined at a low cost. Using a correlation spectrometer, the 
natural light falling directly on to the ground is anlysed in the 
spectral range of 310 nm (i.e. in the UV range) for SOs changes. 
From the recorded weakening of light, the total quantity of SO2 may 
be calculated in mg/m Since emissions close to the ground are of 
special interest, a flame photometer is also used with which the SO2 
concentration can be measured in the air being continuously sucked 
through the pipe. In some areas of Austria, the use of transmission 
measurements has already led to a significantly improved under- 
standing of the causes of SO2 pollution. 


20307 (PB—280779-T/SL) Air conservation. Volume XI, 
Number 3(59), 1977. Translated from Ochr. Powietrza; 11: No. 3, 
vp(1977). 7Sp. (TT—77-54005/3). NTIS PC A04/MF AOl. 

The following topics are included in this issue of the journal: 
abatement of the dust and exhaust gas emissions from the nonferrous 
metal ore concentrate dryers; the aerosol concentration in the air of 
the areas of various traffic intensity in the city of Lodz; a compara- 
tive study on the gas burners for waste gas thermal afterburning; 
metals in the dust of urban atmospheres using as an example the city 
of Warsaw; and toxicological estimations of the atmospheric air 
quality. 


20308 Transport of oxidant and oxidant precursors. Blumenthal, 
D.L.; White, W.H. (Meteorology Research, Inc., Altadena, CA). pp 
75-95 of Preventing significant deterioration: what does it mean. 
What are its impacts. Rubin, E.S. (ed.). New York, NY; American 
Society of Mechanical Engineers (1977). 

From 5. ASME air pollution control symposium; Pittsburgh, 
PA, USA (11 May 1977). 

Examples of the long range transport (100 to 200 km) of 
ozone and ozone precursors from point and urban sources and of 
pollutant transport on a synoptic scale are presented. 


20309 Flue gas desulfurization. Hollinden, G.A.; Crowe, J.L.; 
Robards, R.F.; Wells, W.L. (Tennessee Valley Authority, Chatta- 
nooga). pp 97-136 of Preventing significant deterioration: what does 


it mean. What are its impacts. Rubin, E.S. (ed.). New York, NY; 
American Society of Mechanical Engineers (1977). 

From 5. ASME air pollution control symposium; Pittsburgh, 
PA, USA (11 May 1977). 

An overview on the subject is given. The status of the five 
large-scale commercially available processes, limestone, lime, soluble 
sodium, magnesia, and cat-ox, is presented, along with a brief sum- 
mary of operational problems for each known scrubber installation 
in the United States. Comparative capital and operating costs are 
reviewed for the five processes, and modifications of relative order- 
ings are made with sludge stabilization and pond liners considered. A 
brief summary of other major projects in the FGD field is given. 
Both double alkali and advanced recovery processes are discussed, 
and recent developments relating to both EPA and EPRI demon- 
stration of these presented. Current practice for sludge disposal at 
full-scale installations in the U.S. is presented. This includes simple 
ponding and more advanced techniques requiring pond liners and 
sludge stabilization. Finally, some general conclusions regarding the 
state of development of FGD technique are given. 


20310 Particulate control for industrial and utility boilers. Gal- 
laer, C.A.; Hamilton, W.R. (Wheelabrator-Frye Inc., Pittsburgh, 
PA). pp 155-174 of Preventing significant deterioration: what does it 
mean. What are its impacts. Rubin, E.S. (ed.). New York, NY; 
American Society of Mechanical Engineers (1977). 

From 5. ASME air pollution control symposium; Pittsburgh, 
PA, USA (11 May 1977). 
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Electrostatic precipitators or baghouses can be used to con- 
trol the particulate discharge from boilers, whether used in utility or 
industrial plants. The economic choice between these two control 
devices depends upon the type of fuel, the type of boiler and the 
characteristics of the load. This paper discusses some of the factors 
influencing this choice. 


20311 Developments in air pollution control technology for the 
iron and steel industry. McCrillis, R.C. (U.S. Environmental Protec- 
tion Agency, Research Triangle Park, NC). pp 175-188 of Prevent- 
ing significant deterioration: what does it mean. What are its = 
pacts. Rubin, E.S. (ed.). New York, NY; American Society of 
Mechanical Engineers (1977). 

From 5. ASME air pollution control symposium; Pittsburgh, 
PA, USA (11 May 1977). 

The Metallurgical Processes Branch is EPA’s focal point for 
research and development for control of air and water pollution 
from the ferrous metallurgical industries. This paper discusses the 
overall objectives of this effort as it relates specifically to the control 
of air pollution from the iron and steel segment and briefly describes 
a number of specific projects. It also addresses the projected future 
direction of this program. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 18065, 20286, 20345, 20346, 
20462, 20463 


20312 (COO—3425-16) Measurement of airborne radioactivity 
and its meteorological application. Part VII. Annual report, August 1, 
1975—July 31, 1976. Reiter, R.; Kanter, H.J.; Sladkovic, R.; Car- 
nuth, W.; Poetzl, K. (Fraunhofer-Gesellschaft zur Foerderung der 
Angewandten Forschung e.V., Garmisch-Partenkirchen (Germany, 
F.R.). Inst. fuer Atmosphaerische Umweltforschung). Jun 1978. 
Contract EY-76-C-02-3425. 106p. Dep. NTIS, PC A06/MF AOI. 

The studies of the stratospheric-tropospheric exchange were 
continued. The methods described in previous reports were retained. 
Continuous data of the cosmogenic nuclides 7Be, **P, *P and *S 
and of fallout are given for the reporting period. A lidar system 
permitting remote sensing of stratospheric aerosol layers is de- 
scribed. Some examples of application demonstrate the effectiveness 
of an earlier described method for the forecasting of stratospheric 
intrusions. Fresh fallout from a Chinese nuclear weapon test could 
be identified by means of a GeLi-Gamma-Spectrometer. A harmonic 
analysis of the *Be data resulted in frequencies which suggest a 
direct influence of solar rotation on the influx of 7Be and thus on the 
stratospheric-tropospheric exchange. 


20313 (NTIS/PS—78/0657) Precipitation washout (a bibliogra- 
phy with abstracts), Report for 1964-July 1978. Brown, R.J. (National 
Technical Information Service, Springfield, VA (USA)). Jul 1978. 
131p. NTIS PC NO1/MF NO1. 

The reports cited in the bibliography cover the removal of 
pollutants, radioactive isotopes, and dust by rain and snow. The 
theory, modelling, sampling, and effects of precipitation washout are 
presented. 


20314 (SR—0980-2) Wet and dry deposition and resuspension of 
AFCT/TFCT fuel process radionuclides. Technical progress report, 1 
April 1978—30 June 1978, Slinn, W.G.N. (Oregon State Univ., 
Corvallis (USA)). Jul 1978. Contract EY-77-S-09-0980. 16p. Dep. 
NTIS, PC A02/MF AO1. 

Size distribution of aerosol particles generated by acetone 
burners and pyrotechnic flares onboard Oregon State University's 
research aircraft were measured. These particles will be used as 
tracers in precipitation scavenging experiments. An outline is pre- 
sented of the method proposed for measurement of precipitation 
efficiency; the method does not require measurements of the actual 
precipitation that has fallen on inaccessible, mountainous terrain. Sea 
salt particle size distributions were measured in the atmosphere’s 
mixed layer, as a function of distance inland from the Pacific coast. 
These data are being analyzed in an attempt to deduce the dry 
deposition of submicron particles to forests. Flux and profile studies 
of dry deposition are progressing well. Data for resuspension from 
grass and from barren soil as functions of friction velocity, time since 
deposition, and weathering” events are presented. 


20315 Modeling transuranic transport from environment to man, 
Martin, W.E.; Bloom, S.G. (Battelle Columbus Labs., Columbus, 
OH). Trans. Am. Nucl. Soc.; 30: 129-130(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 
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THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 20279 


SITE RESOURCE AND USE STUDIES 
REFER ALSO TO CITATION(S) 20289 


20316 (PB—278736) ND-REAP air quality network. Final 
report, May 1976—July 1977. Schock, M.R.; Crawford, J. (North 
Dakota State Dept. of Health, Bismarck (USA). Div. of Environ- 
mental Engineering). Sep 1977. 72p. NTIS PC A04/MF AO1. 

The purpose of this project was to expand the ambient air 
quality baseline/monitoring capabilities in southwestern North 
Dakota for protection of air quality in this area. Seven network sites 
were selected and equipped with air quality monitoring equipment 
and meteorological equipment. The data collected was analyzed in 
accordance with Environmental Protection Agency reference meth- 
ods and entered in the Department's data management system. Data 
collected from these sites has increased the resolution of air disper- 
sion qualities and provided necessary background information on air 
quality in an area where future energy development facilities are 

roposed. The additional data from the seven new sites, when used 
in conjunction with data from older sites, allows mapping of area- 
wide air quality for total suspended particulates in southwestern 
North Dakota. The seven additional ambient air monitoring sites 
provided by this project have significantly increased the 
Department's capability to assess the impact of future energy con- 
version facilities on the ambient air quality. This project has shown 
that site selection for ambient air monitoring is crucial in the inter- 
pretation of area-wide air quality from patterns. 


REGULATIONS 
REFER ALSO TO CITATION(S) 20292, 20293, 20368, 20370 


20317 (AD-A—055565) Pollution abatement management 

mcept definition. Final report. Webster, R.D.; Smith, E.D.; 
Kothandaraman, V. (Army Construction Engineering Research 
Lab., Champaign, IL (USA)). May 1978. 69p. (CERL-TR-N—42). 
NTIS PC A04/MF AOl1. 

Regulatory and legislative requirements of Federal and state 
pollution control acts such as Public Law 92-500, the Clean Air Act, 
and the Solid Waste Management Act require Army installations to 
constrain the effluents of their operations within prescribed limits of 
quality. The Pollution Abatement Management System (PAMS) will 
help the facility engineer, Army Major Commands (MACOMs), and 
headquarters environmental offices implement these requirements by 
providing manual and computer-assisted procedures to (1) determine 
the most cost-effective, site applicable, energy-conservative solutions 
for bringing air, water, and solid waste emissions from Army oper- 
ations into compliance with Federal, state, and Army standards 
using existing technology and commercial developments wherever 
possible; (2) monitor the scheduled progress in meeting those pre- 
scribed Federal, state, and Army standards; and (3) identify priority 
ranking of environmental pollution problems within the Department 
of the Army. This report formalizes the overall concept develop- 
ment of PAMS and the system's developmental strategy. 


20318 Erster Immissi hutzbericht der Bundesregierung. 
(First Federal government report on the protection against nuisances). 
Bonn, Germany, F.R.; Heger (Jul 1978). 62p. (In German). 

The Federal government reports to the Bundestag (Federal 
Lower House) on 1. the state and development of harmful effects to 
the environment —— air pollution and noise in the federal area 
during the period of the report, as well as the foreseeable further 
development, 2. the measures taken and intended ones in carrying 
out this law, 3. the current and future research projects on the effect 
of air pollution and noise, 4. the development of technical methods 
and equipment to reduce harmful effects on the environment due to 
air pollution and noise, 5. the means for research and development 
according to numbers 3 and 4, in particular the means made available 
by the Federation and counties for this purpose. The above is treated 
in chapters 2 to 6. The Federal Government also find it significant to 
present the Bundestag 6) the basic outlines of its (long-term) protec- 
tion against nuisances, 7) the measures and intentions of the Common 
Market on protection against nuisances and the cooperation of the 
Federal Government on this communal policy and 8) the hitherto 
experience with the federal law on protection against nuisances and 
the necessity of adapting the latter to changed economic and eco- 
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logical conditions as well as in new scientific discoveries and techno- 
logical developments. 


20319 Konsequenzen der Immissi hutzgesetzgebung der Bun- 
desrepublik Deutschland auf dem Energiesektor. (Consequences of the 
Act on the Protection against Nuisances of the Federal Republic of 
Germany in the energy field). van Heyden, L. (Ruhrgas A.G., Dor- 
sten (Germany, F.R.)). Essen, Germany, F.R.; Vulkan-Verl. (1977). 
6p. (In German). 

The author compares the actual state of the concentration of 
pollutants in the FRG with the present and future state as required 
by law. A survey is given of the most important emitters of poilut- 
ants: Households including minor power consumers, power plants, 
industry, and traffic according to their importance for environmental 
protection in the FRG. The emissions of these emitters are itemized 
numerically with respect to CO, total dust, SO2, NOsub(x), and 
hydrocarbons. The individual pollution components and their pro- 
ducers are rated according to the height above ground of the source 
of emission and the resulting pollutant concentration at ground level. 
By means of the values cited it is concluded that especially SO2 and 
dust will also be well to the fore in the future as far as environmental 
protection is concerned. As most important contributions to the 
reduction of both pollutants the more intense desulfurization of light 
fuel oil, to start at the beginning of 1979, and the annual inspection of 
all fire equipment below 4 GJ/h, necessary since 1974, are cited. 
According to the new Technical Guide for Keeping the Air Clean 
the now lower immission values to be observed at ground level 
could lead to higher stacks in the author's opinion. Nevertheless 
further coal power stations could be built, e.g. also in the Ruhr 
region if their sites are chosen correspondingly. 


20320 Preventing significant deterioration: what does it mean. 
What are its impacts. Rubin, E.S. (ed.). New York, NY; American 
Society of Mechanical Engineers (1977). 251p. (CONF-7705133—). 

From 5. ASME air pollution control symposium; Pittsburgh, 
PA, USA (11 May 1977). 

Regulatory developments and outlook for implementation of 
the 1970 Clean Air Act; air pollution measurement and transport; 
control technology developments; and secondary impacts resulting 
from these regulations are discussed. Separate abstracts are provided 
for the 14 papers. (PCS) 


20321 Status of regulations and standards to prevent significant 
deterioration. Frangiadakis, M. (American Society of Mechanical 
Engineers, Washington, DC); Kaylor, F.B. pp 1-5 of Preventing 
significant deterioration: what does it mean. What are its impacts. 
Rubin, E.S. (ed.). New York, NY; American Society of Mechanical 
Engineers (1977). 

From 5. ASME air pollution control symposium; Pittsburgh, 
PA, USA (11 May 1977). 

A summary of Congressional action on Clean Air Act revi- 
sions is given with details of the proposed impacts on federal, state, 
and local government enforcement responsibilities. (PCS) 


20322 Basis for national air quality standards and significant 
deterioration increments. Berry, D.K. (U.S. Environmental Protec- 
tion Agency, Research Triangle Park, NC). pp 19-27 of Preventing 
significant deterioration: what does it mean. What are its impacts. 
Rubin, E.S. (ed.). New York, NY; American Society of Mechanical 
Engineers (1977). 

From 5. ASME air pollution control symposium; Pittsburgh, 
PA, USA (11 May 1977). 

This paper briefly discusses recent data and independent 
reviews supporting the national ambient air quality standards and 
EPA's plans for revising the air quality criteria documents. It also 
discusses the basis for the air quality increments contained in EPA's 
regulations for preventing the significant deterioration of air quality. 





20323 How well can we measure significant deterioration of air 
quality. Hodgeson, J.A. (National Bureau of Standards, Washington, 
DC). a of Preventing — deterioration: what does it 
mean. What are its impacts. Rubin, E.S. (ed.). New York, NY; 
American Society of Mechanical Engineers (1977). 

From 5. ASME air pollution control symposium; Pittsburgh, 
PA, USA (11 May 1977). 

Current reference methods for ambient sulfur dioxide (SO2) 
and particulates are limited in their ability to measure the small 
incremental increases in these pollutants allowed by Significant 
Deterioration regulations. The Pararosaniline Method for SO2 has 
inadequate sensitivity and the High-Volume Particulate Method 
gives misleading results in remote areas where wind-blown dusts are 
prevalent. Advanced methods which overcome these limitations are 
discussed. 


20324 Precision of source emission measurement methods. 
Licata, A.; Egdall, R.S. (York Research Corp., Stamford, CT). pp 
47-63 of Preventing significant deterioration: what does it mean. 
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What are its impacts. Rubin, E.S. (ed.). New York, NY; American 
Society of Mechanical Engineers (1977). 

From 5. ASME air pollution control symposium; Pittsburgh, 
PA, USA (11 May 1977). 

e precision with which we can measure the source emis- 
sion parameters that can contribute to the significant deterioration of 
air quality is examined. The presentation attempts to use existing 
data and present it in an engineering format which can be applied 
both by plant owners and equipment designers. The complex statisti- 
cal approach normally used in presentations of this type has been 
avoided. The emission parameters examined in this presentation are; 
particulate emissions as measured by either EPA Method 5 or 
ASTM Method “Sampling Stack for Particulates and Collected 
Residue,” NO/sub x/ as measured by EPA Method 7 or ASTM 
Method D 1607-69, SO. as measured by EPA Method 6, and the 
CO, or excess air correction factors which are used in calculating 
emissions and which are measured by an Orsat apparatus. The 
coefficient of variation is used to estimate the precision of each of 
the emission parameters. 


20325 Atmospheric transport of pollutants and the significant 
deterioration regulations. Egan, B.A. (Evironmenal Research and 
Technology, Inc., Concord, MA). pp 65-73 of Preventing significant 
deterioration: what does it mean. What are its impacts. Rubin, E.S. 
(ed.). New York, NY; American Society of Mechanical Engineers 
(1977). 

From 5. ASME air pollution control symposium; Pittsburgh, 
PA, USA (11 May 1977). 

This paper discusses some of the meteorological phenomena 
of most importance to concerns over meeting the various prevention 
of significant deterioration increments. A number of issues relating 
to our ability to simulate mathematically the effects of these phenom- 
ena on air quality levels are discussed. Needs for further improve- 
ment and current trends in dispersion modeling techniques are 
identified. 


20326 Cross-media effects of environmental regulation: technol- 
ogy selection for optimal control. Dunlap, R.W.; McMichael, F.C. 
(Carnegie-Mellon Univ., Pittsburgh, PA). pp 189-203 of Preventing 
significant deterioration: what does it mean. What are its impacts. 
Rubin, E.S. (ed.). New York, NY; American Society of Mechanical 
Engineers (1977). 

From 5. ASME air pollution control symposium; Pittsburgh, 
PA, USA (11 May 1977). 

This paper investigates the links between energy use and 
environmental control is examined using problems created by the 
manufacture of coke. The analysis specifically examines the environ- 
mental impact of three alternate strategies for controlling the release 
of atmospheric emissions of coke plant particulate matter, emissions 
which result from the pushing of hot coke from vertical slot-type 
ovens. Cross-media analysis, a new methodology for assessing net 
environmental impact to air, water, and land collectively, is used to 
evaluate the effects of the control strategies relative to each other as 
well as to a base case condition of no emission control. The analysis, 
purposed to does not provide absolute answers, but offers logical 
and consistent framework for comparing environmental alternatives. 


20327 Impacts of new source performance standards. Goodwin, 
D.R. (U.S. Environmental Protection Agency, Research Triangle 
Park, NC). pp 205-216 of Preventing significant deterioration: what 
does it mean. What are its impacts. Rubin, E.S. (ed.). New York, 
NY; American Society of Mechanical Engineers (1977). 

From 5. ASME air pollution control symposium; Pittsburgh, 
PA, USA (11 May 1977). 

For pollutants governed by present Prevention of Significant 
Deterioration (PSD) legislation, deterioration of air quality nation- 
wide can be prevented or reversed via New Source Performance 
Standards promulgation. This would delay or avoid the revision of 
State Implementation Plans and the retrofitting of existing sources in 
order to accommodate growth. In time this would also ease emission 
offset and PSD limitations on new growth. Pollutants not yet 
included in PSD requirements, particularly oxides of nitrogen, must 
receive increased attention in light of projected increases in nation- 
wide emissions over the next decade. 


20328 Impact on electric utility planning. Young, H.J. (Edison 
Electric Inst., New York, NY). pp 237-244 of Preventing significant 
deterioration: what does it mean. What are its impacts. Rubin, E.S. 
rs nae York, NY; American Society of Mechanical Engineers 
1 4 

From 5. ASME air pollution control symposium; Pittsburgh, 
PA, USA (11 May 1977). 

Over recent years it has become increasingly apparent that 
regulation and preservation of air quality requires areawide and 
regional participation. It is essential that electric utilities participate 
in state and Federal program development to help bring about 
cooperation and coordination of resources. The impact of the poli- 
cies having to do with significant deterioration non-attainment and 
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control technology alternatives including best available control tech- 
nology (BACT) will place severe new constraints on the electric 
power industry in its need to site new power plants to meet society's 
growing demand for energy. At the same time, they impose costs on 
consumers which may add to the burdens being placed on energy 
users in significant ways. It is the belief of our industry that the 
nation should be cautious about moving further into this complex 
area until better tools for analysis are at hand. 


ENVIRONMENTAL SCIENCES, 
TERRESTRIAL 


BASIC STUDIES 


20329 (BNWL-SA—6078) Biogeochemical distribution of rare 
earths and other trace elements in plants and soils. Laul, J.C.; 
Weimer, W.C.; Rancitelli, L.A. (Battelle Pacific Northwest Labs., 
Richland, WA (USA)). 1977. Contract EY-76-C-06-1830. 14p. 
(CONF-7705161—1). Dep. NTIS, PC A02/MF AO1. 

From 2. symposium on the origin and distribution of the 
elements; Paris, France (10 May 1977). 

The rare earth concentrations in vegetables (corn, potatoes, 
peas, and butternut squash) were found to be extremely low: 107° g/ 
g to 10°'° g/g. The chondritic normalized vegetable REE patterns 
are fractionated, including a negative Eu anomaly, and behave as a 
smooth function of the REE ionic radii. These patterns may be 
governed by the geochemistry of accessory minerals in the host 
soils. The depletion factors for various elements by vegetables rela- 
tive to bulk soils are ~ 10°‘ for REE, Hf, Ta, Th, and U; ~ 10-* for 
Al, As, Ba, Cr, Fe, Mn, Sc, Se, And Sr; ~ 10~? for Co, Cs, Na, Ni, 
and Sb; ~ 10~' for Rb; and ~ 1 for K, Zn, and Br. 


20330 (LA—6779-MS) Soil survey of Los Alamos County, New 
Mexico. Nyhan, J.W.; Hacker, L.W.; Calhoun, T.E.; Young, D.L. 
(Los Alamos Scientific Lab., NM (USA)). Jun 1978. Contract W- 
7405-ENG-36. 154p. Dep. NTIS, PC A08/MF AO1. 

An intensive soil survey of about 79% of the 280,000 m? of 
Los Alamos County was made to identify the kinds of soils in the 
area, where they are located, and how they can best be used. A soil 
survey map is included, with detailed soils information presented in 
the report. Past and present land use in the Los Alamos area is 
discussed and general information about soils and their formation is 
evaluated, including the regional soil formation factors of geologic 
parent materials, climate, living organisms, topography, and time. 
The soils of the area are classified according to the current system of 
soil classification and described in detail. The relationship of soil 
formation to classification is discussed and the current soil classifica- 
tion system is explained. General and detailed descriptions are given 
for each of the 61 soil mapping units, and include information on soil 
color, texture, structure, consistence, clay films, coarse and fine 
fragment distributions, permeability, depth, hydrologic properties, 
pores, pH, and soil horizon boundaries. Soil mapping units are also 
described relative to their specific soil formation factors. The use 
and management of these soils for engineering and recreational 
purposes are also considered. 


20331 (PB—281108) LASS-II, computer program for analysis of 
seismic response and liquefaction of horizontally layered saturated 
sands. Technical report. Ghaboussi, J.; Dikmen, S.U. (Illinois Univ., 
Urbana (USA)). Jun 1977. 111p. (UILU-ENG—77-2010). NTIS PC 
A06/MF AOl. 

A new approach to analysis of seismic response and evalua- 
tion of the liquefaction potential of saturated sands is presented. 
Work on the development of a two-phase fluid solid model for quasi- 
static and dynamic analysis of saturated soils was extended here by 
using a nonlinear material model to represent the behavior of a solid 
granular medium. The separate phases of the solid granular skeleton 
and the pore water are modeled individually, and the coupling 
between these two phases is taken into account. The pore water is 
allowed to flow with respect to the granular solid. This process is 
assumed to be governed by the Darcy flow law with the coefficient 
of permeability as the material constant. Dynamic analysis of this 
model allows for the direct determination of the time histories of 
pore water pressures and effective stresses. The seismic response of 
the system to earthquake base acceleration is also determined in the 
process of dynamic analysis. The material model used is defined in 
terms of effective stresses. Criteria for the occurrence of initial 
liquefaction and onset of liquefaction are defined in terms of effec- 
tive stresses and are included in the material model. 
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RADIOMETRIC TECHNIQUES 


20332 (AD-A—054734) Development of a procedure for the 
evaluation of soil subsampling routine i (feasibility of a weak beta 
emitter as a radioactive tracer). Technical report, June—August 1977. 
Maurits, W.J.; Dixon, P.D.; Earnhardt, K.W. (Army Armament 
Research and Development Command, Aberdeen Proving Ground, 
MD (USA). Chemical Systems Lab.). Apr 1978. 20p. (ARCSL- 
TR—78018). NTIS PC A02/MF AOl1. 

This report describes a study conducted to determine the 
feasibility of using a soluble uranium salt as a tracer for evaluation of 
soil subsampling routines. Beta activities of soils spiked with zinc 
uranyl acetate reflected significant differences resulting from con- 
trasting subsampling routines. (Author) 


CHEMICALS MONITORING AND TRANSPORT 
REFER ALSO TO CITATION(S) 19820, 20283, 20296 


20333 (PB—280237) Least-squares resolution of gamma-ray 
spectra in environmental samples. Kanipe, L.G.; Seale, S.K.; Liggett, 
W.S. (Tennessee Valley Authority, Chattanooga (USA). Div. of 
Environmental Planning). Aug 1977. 184p. (TVA-EP—78-02). NTIS 
PC A09/MF AO1. 

The use of ALPHA-M, a least squares computer program for 
analyzing Nal (Tl) gamma spectra of environmental samples, is 
evaluated. Included is a comprehensive set of program instructions, 
listings, and flowcharts. Two other programs, GEN4 and SIM- 
SPEC, are also described. GEN4 is used to create standard libraries 
for ALPHA-M, and SIMSPEC is used to simulate spectra for 
ALPHA-M analysis. Tests to evaluate the standard libraries selected 
for use in analyzing environmental samples are provided. An evalua- 
tion of the results of sample analyses is discussed. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 18164, 18180, 18181, 18224 


20334 (NTIS/PS—78/0760) Fertilizers: applications, economics, 
and production (a bibliography with abstracts). Report for 1964-July 
1978. Brown, R.J. (National Technical Information Service, Spring- 
field, VA (USA)). Aug 1978. 283p. NTIS PC NO1/MF NO1. 

The bibliography is divided into three parts Part 1, General 
Studies, includes application rates, yield, production, irrigation prob- 
lems, synthesis, utilization in aquaculture, and trace element studies. 
Part 2, Tree Fertilization, covers fertilizer effects and application. 
Part 3, Economics, includes impact of use, shortages, effects, and 
production management. (This updated bibliography contains 272 
abstracts, 27 of which are new entries to the previous edition.) 


20335 (PNL-SA—6957, pp 91-105) Adsorption of Pu(IV) and 
Pu(VI) under controlled pH and Eh by soil minerals. Rai, D.; Serne, 
R.J.; Moore, D.A. 1977. 

From Contractor information meeting; Seattle, WA, USA (20 
Sep 1977). 


Preliminary experiments indicated that a potentiostat could be 
used to control the Eh of soil slurries (kaolinite). Results so far 
indicate that the major amount of adsorption occurs in the first 15 
minutes, that Pu(VI) adsorbs less than Pu(IV), that an increase in pH 
increases the adsorption, and that an increase in surface area and/or 
cation exchange capacity also increases the adsorption. 4 figs. (DLC) 


20336 (PNL-SA—6957, pp 125-150) Batch K/sub d/ experi- 
ments with common minerals and representative groundwaters. 
Relyea, J.F.; Serne, R.J.; Rai, D.; Mason, M.J. 1977. 

From Contractor information meeting; Seattle, WA, USA (20 
Sep 1977). 


Twelve minerals were used: illite, kaolinite, montmorillonite, 
vermiculite, quartz, albite, anorthite, microcline, biotite, hornblende, 
enstatite, and augite. Four synthetic solutions were used to represent 
a salt brine, a Ca-dominated groundwater, a diluted brine or Na- 
dominated groundwater, and a bicarbonate—carbonate dominated 
groundwater. The cation-exchange capacity and surface area show a 
direct correlation, with montmorillonite, vermiculite and illite show- 
ing the highest capacity and quartz and common feldspars the 
lowest. Average Kd values are tabulated for Tc, Sr, Cs, and Np for 
o~ equilibration times. Final pH and Eh values are also given. 18 
tables. 
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20337 (PNL-SA—6957, pp 151-188) Statistical investigation of 
the mechanics controlling i Boron sorption. Mucciardi, A.N.; 
Orr, E.C. (Adaptronics, Inc., McLean, VA). 1977. 

From Contractor information meeting; Seattle, WA, USA (20 
Sep 1977). 


This report presents the results of the development and 
comparison of empirical models describing the transport of radionu- 
clides in several geological environments. Experiments were per- 
formed to provide a data base for the purpose of modeling the 
distribution coefficient, K/sub d/, of several radionuclides. This data 
base was employed to synthesize a model using the nonlinear Adap- 
tive Learning Network (ALN) techniques and to synthesize a model 
using linear regression techniques. The two models have been sub- 
jected to statistical analysis to evaluate their success in modeling K/ 
sub d/. The ALN modeling techniques were demonstrated to be 
superior to regression techniques. 


20338 (PNL-SA—6957, pp 343-369) Systematic study of nuclide 
sorption on select geologic media. Meyer, R.E.; Shiao, S.Y.; Rafferty, 
P.; Johnson, J.S. Jr.; Thomas, I.L.; Kraus, K.A. (Oak Ridge National 
Lab., TN). 1977. 

From Contractor information meeting; Seattle, WA, USA (20 
Sep 1977). 


Values of the distribution coefficient were determined for 
Cs*, Sr?*, and K* in exchange with Na*. The adsorption functions 
for Cs*/Na* exchange with a number of samples of montmorillonite 
were surprisingly ideal. Ideality of exchange with Sr* and K* has 
not been observed so far, but large decreases of the distribution 
coefficient with increasing ionic strength have been observed. 7 figs., 
4 tables. 


20339 (PNL-SA—6957, pp 371-402) Studies of radionuclide 
availability and migration at the Nevada Test Site relevant to radioac- 
tive waste disposal. Ramspott, L.; Coles, D.; Weed, H.; Stone, R.; 
Schwartz, L.; Skrove, J. (Univ. of California, Livermore). 1977. 

From Contractor information meeting; Seattle, WA, USA (20 
Sep 1977). 


The LLL project in the WISAP Program has four areas of 
investigation: A field measurement program; sorption studies, with 
emphasis on development of techniques that more realistically repre- 
sent field migration than standard static K/sub d/ measurements; 
experiments in leaching of radioactive material, with emphasis on 
kinetic data; and analysis of the problems arising from the differences 
between intergranular and fracture flow, with particular attention to 
the relevance of laboratory measurements to field migration models. 
During FY 1977 we worked in the first three areas, with leaching 
funded by another program. In the first two areas, the principal 
technical results of the LLL effort were: Recommendations regard- 
ing the feasibility of field studies at nuclear explosion sites in granite, 
basalt, and salt; evaluation and planning for field tracer studies at the 
Nevada test site; design and partial fabrication of a system for 
sorption study in rock cores at elevated pressure; design and testing 
of a laboratory system for collection and analysis of water samples 
from the rock sorption and leaching systems; and design of a field 
concentration apparatus for collecting large-volume samples for low 
level counting. 7 figs., 2 tables. 


20340 (PNL-SA—6957, pp 403-431) Soil chromatograph K/sub 
d/ values. Francis, C.W.; Reeves, M. III; Fisher, R.S.; Smith, B.A. 
(Oak Ridge National Lab., TN). 1977. 

From Contractor information meeting; Seattle, WA, USA (20 
Sep 1977). 


Objective is to calculate distribution coefficients (K/sub d/'s) 
of radionuclides in chromatographic columns filled with soil or 
other porous geological media. Values calculated will then be com- 
pared to K/sub d/’s determined in the conventional batch method. 
Last year, a water transport and a mass-transport equation were 
optimized to fit the experimental data. This year, initial efforts were 
directed at assessing the theoretical sensitivity of these models. 
Because no significant differences could be detected in the move- 
ment of the radionuclides between wettings using distilled water as 
an eluting solution, it became apparent that the models were of little 
use unless they were coupled to a competing-ion mass transport 
equation. This equation coupled with the water and mass transport 
equations describe radionuclide movement using eluting solutions of 
various ionic strengths. The model has been developed and is being 
used to determine K/sub d/‘s and selectivity coefficients from ex- 
perimental data. Once the uniqueness of the model has been verified, 
these coefficients in turn will be compared to those that have already 
been determined in conventional batch procedures over ranges of 
calcium concentration (1 to 10~* meq/ml). 4 tables, 8 figs. 
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20341 (PNL-SA—6957, pp 433-476) Kinetics and reversibility of 
radionuclide sorption reactions with rocks. Barney, G.S.; Grutzeck, 
M.W. (Atomics International Div., Richland, WA). 1977. 

From Contractor information meeting; Seattle, WA, USA (20 
Sep 1977). 


The work completed emphasized a thorough characterization 
of the rocks chosen for study, determination of the precision of K/ 
sub d/ measurements using the batch equilibration method, and 
accelerated “weathering” experiments by leaching the rocks. Four 
rock types were selected: basalt, quartz monzonite porphyry (” sr 
ite’), argillite, and rocksalt. The radionuclides used were **"Cs, 
106Ru, Pu, and **!Am. Chemical composition, minerals, and Do 
areas of the rocks were determined. Equilibrium K/sub d/’s for the 
five nuclides were measured under conditions simulating natural 
groundwater in contact with the rocks. 20 figs., 10 tables. (DLC) 


20342 (PNL-SA—6957, pp 477-502) Microstructural interac- 
tions of geologic media with waste radionuclides. Hinkebein, T-.E.; 
Hlava, P.F. (Sandia Labs., Albuquerque, NM). 1977. 

From Contractor information meeting; Seattle, WA, USA (20 
Sep 1977). 


A preliminary investigation of the microstructure of four 
geologic media was undertaken to examine the interaction of Cs, Sr, 
Gd and U with those media. Since K/sub D/ measurements often 
vary by more than an order of magnitude on rocks of the same strata 
separated by several feet, it was probable that minor rock compo- 
nents play an important role in radionuclide sorption. A qualitative 
analysis of the rock surfaces after equilibration with solutions of Cs*, 
Sr**, Gd*** and UO.2** revealed that clay minerals are responsible 
for all important sorption that takes place on the rocks studied 
(Magenta dolomite, Bell Canyon silt stone, Eleana shale and clay 
bearing halite). Thus it is concluded that a relatively small portion of 
these rocks is actively responsible for sorption characteristics. Gd 
was bound on all samples, probably as Fe bearing chlorites. Cs was 
strongly held on the Eleana shale, probably by an illite. Although 
uranium was associated with an unidentified clay in the halite 
sample, uranium sorption probably occurred as UQ2COs, which 
would not significantly retard uranium movement at trace concen- 
trations. Similarly Sr was retained only as SrSOQ, on Magenta and 
this mechanism is not significant at trace levels. These analyses were 
performed by correlating electron microprobe elemental distribution 
photomicrographs with x-ray analyses of the four rocks. 13 figs., 2 
tables. 


20343 (PNL-SA—6957, pp 503-516) Laboratory measurements 
of radionuclide distribution between selected ground water and geolog- 
ic media. Erdal, B.R.; Wolfsberg, K.; Vidale, R.; Duffy, C.; Hoff- 
man, D.C. (Los Alamos Scientific Labs., NM). 1977. 

From Contractor information meeting; Seattle, WA, USA (20 
Sep 1977). 


Distribution ratios for a number of nuclides (Sr, Ba, Cs, Co, 
Y, Eud(iID, Ce(IID, Sb, U(VI), I, Mo, Nb, Ru) were measured 
between ground water and bentonite and Nevada alluvium. Results 
are tabulated and discussed for each individual nuclide. 5 tables. 
DLC) 


20344 (UCID—17928) Measurement of sorption ratios for se- 
lected radionuclides on various geologic media. MacLean, S.C.; Coles, 
D.G.; Weed, H.C. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). Sep 1978. Contract W-7405-ENG-48. 26p. Dep. 
NTIS, PC A03/MF AOl1. 

Experiments have been conducted to determine the sorptive 
characteristics of a variety of rocks and minerals with respect to 
several radionuclides of interest. This information will be used in the 
determination of the rates of radionuclide migration from nuclear 
waste repositories. The R/sub d/ values can be arranged according 
to the following inequalities: Pu greater than Cs, except for biotite; 
Cs greater than Sr, except for limestone; Sr greater than Tc. The 
exceptions are considered significant for Pu vs Cs on biotite, but not 
for Cs vs Sr on limestone. The low R/sub d/ values for Tc indicate 
that within the limits of measurement it is not sorbed under the 
experimental conditions studied. 


20345 Transuranium and other long-lived radionuclides in the 
environs of nuclear power plants. Robertson, D.E.; Thomas, C.W.; 
Thomas, V.W.; Perkins, R.W. (Battelle Northwest Labs., Richland, 
WA). Trans. Am. Nucl. Soc.; 30: 127-128(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


20346 Suitability of current analytical methods to meet transur- 
anic analysis requirements. Wessman, R.A.; Leventhal, L.; Melgard, 
R. (LFE Environmental Analytical Labs., Richmond, CA). Trans. 
Am. Nucl. Soc.; 30: 128-129(1978). (CONF-7811109—). 
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From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


20347 Chemical ig he environmental 


approaches to understanding 
behavior of Pu, Np, and Tc. Bondietti, E.A. (Oak 3 Bey National 
Lab., TN). Trans. Am. Nucl. Soc.; 30: 134(1978). (CONF-7811109—). 
From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


SOIL 
REFER ALSO TO CITATION(S) 18153, 20329, 20349 


20348 (NVO—0410-48) Gnone site oer and decom- 
missioning. Phase I. Radiological survey and 
bad, New Mexico. Lantz, M.W.; eee, H.A. (com 
Electrical and Engineering Co., "Inc., Las Ve 
and G, Inc., Las Vegas, NV (USA)). "Dec 1978. Contract EYE. 
08-0410. 115p. Dep. NTIS, PC E04/MF E04 

This report describes the radiological survey conducted 
during Phase I of the Gnome site decontamination and decommis- 
sioning project in Carlsbad, New Mexico, by Reynolds Electrical 
and Engineering Co., Inc. (REECo) and EG and G, Inc., durin; C 
periods August 1 through September 30, 1977 and March I. 1 
the end of FY 1978. An aerial radiological wig Fa + game 
spectrometric ground survey were performed by 
and an intensive radiological ground survey was connie by 
REECo. The monitoring program included soil sampling and aul 
ses, downhole gamma probe measurements, portable instrument sur- 
veys, and thermoluminescent dosimeter D) gamma 
Analyses of the data gathered in Phase I have provided the informa 
tion necessary to plan operations for the decontamination and de- 
commissioning of the Gnome site in Phase II and III. The principal 
objectives accomplished were an intensive radiological survey and 
an evaluation of the proposed cleanup guidelines by pathway analy- 
sis. 


TERRESTRIAL ECOSYSTEMS AND FOOD CHAINS 
REFER ALSO TO CITATION(S) 20315, 20329 


20349 (EMSL-LV—0539-19) Fruit and radioactivity 
survey follow-on, Nevada Test Site environs. (Environmental Protec- 
tion Agency, Las Vegas, NV (USA). Environmental Monitoring and 
Support Lab.). Sep 1978. Contract EY-76-A-08-0539. 25p. Dep 
NTIS, PC A02/MF AOI. 

During the 1974 growing season, the Environmental Monitor- 
ing and Support Laboratory-Las Vegas, of the U.S. Environmental 
Protection Agency, collected samples of fruits and vegetables grown 
in the area surrounding the Nevada Test Site. The objective was to 
estimate the potential radiological dose to off-site residents from 
consumption of locally grown foodstuffs. It became necessary to 
collect additional samples for analysis of iron-55 and plutonium-238 
and -239. This report compiles the results of the earlier study with 
these new results. No evidence was found of contamination of foods 
by these radioisotopes resulting from close-in fallout of radioactivity 
from nuclear testing at the Nevada Test Site. 


20350 (EMSL-LV—0539-20) Animal Investigation Program 
1976 annual report: Nevada test site and vicinity. Smith, D.D.; Giles, 
K.R.; Bernhardt, D.E.; Brown, K.W. (Environmental Protection 
Agency, Las Vegas, NV (USA). Environmental Monitoring and 
Support Lab.). Nov 1978. Contract EY-76-A-08-0539. 119p. Dep. 
NTIS, PC A06/MF AO0O1. 

Data are presented from the radioanalysis of tissues collected 
from cattle and mule deer, desert bighorn sheep, feral horses, and 
other wildlife that resided on or near the Nevada Test Site during 
1976. Other than the naturally occurring potassium-40, gamma- 
emitting radionuclides were detected infrequently with the exception 
of '*'I in animal thyroid samples collected after September 25 (the 
date of a Chinese nuclear test). Strontium-90 concentrations in bones 
from deer, cattle, and desert bighorn sheep continued the downward 
trend of recent years. Tritium concentrations were generally within 
ambient limits with the exception of animals exposed to sources of 
contamination; e.g., Sedan Crater, drainage ponds from Area 12 
tunnels, etc. Analysis of actinide in tissues was emphasized during 

1976. Graphs illustrate the *°°P levels in lungs, livers, and femurs 
from Nevada Test Site beef cattle for the years 1971 through 1976. 
Femur and lung residue data are nearly identical for each year with 
liver concentrations being a factor of 2 or 3 lower. — 
dose estimates to man were calculated on the basis of the daily 
consumption of 0.5 kilogram of liver or muscle from animals that 
contained peak actinide levels. The highest postulated dose was 11 
millirem from tritium from tissues for a mule deer. This dose is about 
2% of the 500 millirems/year guide for radiation doses to an 
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individual in the general public. All other postulated doses for 
consumption of the tissue containing other radionuclides are less 
than 0. 1% of this guide. The food habits of desert bighorn sh 
were discussed according to the geographic locations of the ani: 

at time of collection. Grasses made up approximately 60% of the diet 
at all locations, with shrubs content approaching 30%, and the 
remainder consisting of various forbs. The movement of 13 mule 
deer fitted with collars containing a radiotransmitter unit was moni- 
tored on a weekly basis. 


20351 Transuranic mobility in agricultural ecosystems. Pinder, 
J.E. Ill ;Savannah River Ecology Lab., Aiken, SC); Adriano, D.C.; 
Boni, A.L.; Corey, J.C.; McLeod, K.W. Trans. Am. Nucl. Soc.; W: 
126(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


20352 Interactions of transuranic wastes with soils. Fowler, 
E.B.; Polzer, W.L.; Essington, E.H. (Los Alamos Scientific Lab., 
NM). Trans. Am. Nucl. Soc.; 30: 127(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 17753, 19356, 19412, 20278, 
20330, 20358 


20353 (PB—280279) Results of benthic studies at Calvert Cliffs. 
Interim report August 1976—March 1977. Holland, A.F.; Kaumeyer, 


K.; Mountford, N.K.; Hiegel, M.; Mihursky, J.A. (Maryland Univ., 
Solomons (USA). Chesapeake Biological Lab.; Martin Marietta 
Corp., Baltimore, MD (USA). Environmental Technology Center). 
Jul 1977. 384p. (UMCEES-REF—77-91-CBL). NTIS PC A17/MF 
AOl. 


Three macrofaunal communities (i.e., 10-ft sand community, 
30-ft mud community, and 20-ft shell community) with statistically 
different structural characteristics were identified from the Calvert 
Cliffs region of the Chesapeake Bay. Each community was restricted 
to a specific substrate type and their structure varied seasonally in a 
predictable manner with natural changes in temperature and dis- 
solved oxygen regime. Because of these characteristics the structure 
of macrofaunal communities at Calvert Cliffs is well-suited to be 
used as an indicator of gradual environmental perturbations such as 
would result during power plant operations. However, before a 
macrofaunal community study will be useful to a vigorous assess- 
ment scheme at Calvert Cliffs, natural variation in community struc- 
ture will have to be separated from power plant induced changes. 


REGULATIONS 


REFER ALSO TO CITATION(S) 19355, 20317, 20368 


ENVIRONMENTAL SCIENCES, 
AQUATIC 


BASIC STUDIES 


20354 (PNL—2698) Waste Isolation Safety Assessment Pro- 
gram: a comparison of evapotranspiration estimates using DOE Han- 
ford climatological data. Wallace, R.W. (Battelle Pacific Northwest 
Labs., Richland, WA (USA)). Oct 1978. Contract EY-76-C-06-1830. 
32p. om NTIS, PC A03/MF AO1. 

ree methods of estimating monthly values of evapotran- 
spiration on a year-round basis were compared by using the same set 
of long-term Hanford climatological data as input. Potential evapo- 
transpiration calculated by all three methods yielded an annual value 
5 to 9 times the mean annual precipitation. One method yields a 
value for actual evapotranspiration and one yields a value for areal 
evapotranspiration. These are compared on a monthly basis and 
show quite different distributions over the year. The third method 
examined is relatively new, was calibrated using data from arid 
stations, and yields results that may be more truly representative of 
arid areas like Hanford. 


20355 Effect of growth curve and sampling regime on instanta- 
removal jon, and Hynes/Hamilton estimates of 
aquatic insect production: a computerr simulation. Cushman, R.M.; 
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Shugart, H.H. Jr.; Hildebrand, S.G.; Elwood, J.W. (Oak —_ 
National Lab., TN). Limnol. Oceanogr.; 23: No. 1, 184-189(Jan 1978). 

Hypothetical populations of aquatic insects were periodically 
sampled, using a computer model, to estimate production by the 
instantaneous-growth, removal-summation, and Hynes/Hamilton 
methods. These estimates were compared with the production values 
calculated from the daily growth of all individuals in the popula- 
tions. The removal-summation method yielded the most accurate 
estimates for a variety of growth curves and sampling regimes and 
appeared to be the least sensitive to violations of the growth assump- 
tions of the method. 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 17756, 17949, 17953, 17955, 
18674, 19650, 19820, 19857, 19933, 20278, 20280, 20283, 20284, 
20285, 20296, 20301, 20481 


20356 (AD-A—052478) Chesapeake Bay future conditions 
report. Volume 8. Navigation, flood control, shoreline erosion. Interim 
report. (Corps of Engineers, Baltimore, MD (USA). Baltimore Dis- 
trict). Dec 1977. 399p. (FCR—77-008). NTIS PC A17/MF AOI. 

Volume 9 consists of 3 appendices. Appendix 9, Navigation, 
focuses on the importance of waterborne commerce to the Chesa- 
peake Bay. The historical significance of waterborne commerce to 
the development of the Bay Region, the present levels of use of the 
Bay's waterways, and some of the navigation-related problems and 
conflicts are identified and discussed. The appendix further presents 
the results of projections of waterborne commerce in the Region and 
identifies possible future problem areas. Appendix 10 focuses on the 
conflict between man’s use and development of the shoreline and the 
natural process of flooding. This appendix identifies both existing 
and projected future flood prone areas and the various measures that 
can be used to prevent or reduce flood damages. Appendix 11 
focuses on shoreline erosion. An assessment of areas presently affect- 
ed by erosion as well as areas where projected development may be 
threatened by erosion is addressed. Recommendations are made for 
preventing and/or reducing shoreline erosion. 


20357 (AD-A—052480) Chesapeake Bay future conditions 
report. Volume 10. Power, noxious weeds. Interim report. (Corps of 
Engineers, Baltimore, MD (USA). Baltimore District). Dec 1977. 
165p. (FCR—77-010). NTIS PC A08/MF AO1. 

This volume contains ape 13 and 14. Appendix 13 
attempts to develop a picture of past and future power development 
in the study area and to identify the impact of electric power. 
Historical progress, present developments, and future needs and 
potentials are presented. Appendix 14, Noxious Weeds, focuses on 
problems related to aquatic plants. A discussion of the types of 
problems and the factors affecting the growth of the troublesome 
species within the region is provided in this appendix. Various means 
of controlling infestations of undesirable aquatic plants are discussed 
and the future studies that are required to develop an aquatic plant 
control program for Chesapeake Bay are identified. 


20358 (AD-A—052531) North Branch Potomac River Basin 
mine drainage study. Phase I. Baseline survey. Final report. (Corps of 
Engineers, Baltimore, MD (USA). Baltimore District). 6 May 1977. 
284p. NTIS PC A13/MF AOI. 

This baseline survey of the mine drainage and related water 
resources of the North Branch Potomac River Basin established the 
extent, magnitude, and effects of coal mine drainage pollution. 
Alternative abatement and reclamation solutions were considered. 
The study included an analysis of socioeconomic and environmental 
conditions as related to the mine drainage problem. 


20359 (AD-A—055217) Aquatic disposal field investigations at 
Eatons Neck Disposal Site, Long Island Sound. An environmental 
inventory. Final report. Cobb, S.P.; Reese, J.R.; Granat, M.A.; Holli- 
day, B.W.; Klehr, E.H. (Army Engineer Waterways Experiment 
Station, Vicksburg, MS (USA)). May 1978. 125p. (WES-TR-D—77- 
6). NTIS PC A06/MF AO1. 

An investigation was conducted on the environmental effects 
of open water dredged material disposal at the Eatons Neck Disposal 
Site in central Long Island Sound, New York. However, because of 
local political and public opposition to the dredging project, the field 
investigation was terminated after Phase I, a 12-month baseline 
survey of the disposal site and surrounding area. Phase I data, 
therefore, were used to describe environmental conditions at the 
Eatons Neck Disposal Site as they were four years after cessation of 
disposal operations. Dredged material, building rubble, and other 
materials were dumped at the site for about 70 years (1900 to 1971); 
9,841,000 cu m of dredged sediments were placed at the site from 
1954 to 1971. Results of hydrodynamic, bathymetry, and sediment 
studies showed no evidence of dispersion of dredged material from 
the site. Thus it appears that the Eatons Neck site is suitable, from a 
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confinement standpoint, for the disposal of dredged sediments. Meas- 
ured current velocities were typically <30 cm/sec 2 m above the 
bottom; net tidal displacement of water was to the west or southwest 
at speeds <6 cm/sec. Bathymetric shielding by Cable and Anchor 
Reef contributed to the reduced flow at the site. Water chemistry 
data indicated that there were various types of spatial gradients in 
the central sound. It appears, in summary, that any effects of the 
presence of dredged material at the site on nutrients, metals, and 
other chemical variables in the central sound are minimal and are 
probably overshadowed by effects of sewage effluents and other 
river inputs. 


20360 (AD-A—056371) Characterization of confined disposal 
area influent and effluent particulate and petroleum fractions. Final 
report October 1976-September 1977. Lu, J.C.S.; Eichenberger, B.; 
Knezevic, M.; Chen, K.Y. (University of Southern California, Los 
Angeles (USA)). May 1978. Contract DACW39-76-C-0038. 187p. 

A detailed analysis of contaminants in influents and effluents 
from two confined dredged material disposal areas is presented. The 
sites are located at Pinto Island, Mobile Bay, Alabama, and Grassy 
Island, Detroit, Michigan. The samples were separated into 0.05- 
Mm, 0.45-Mm, and 8.0-Mm, fractions. The total sample and filtrate 
were analyzed for metals, nutrients, total carbon, organic carbon, 
chlorinated hydrocarbons, oil and grease, sulfide, and solids content. 
The total solids were subjected to a geochemical partitioning scheme 
to determine changes of metal solid phases during confined area 
disposal. The oil and grease fractions in the samples were analyzed 
for trace metals. A 48-hr settling test was performed to quantify the 
migration of soil and grease and chlorinated hydrocarbons during 
resedimentation of dredged material within a confined area. A 
Statistical analysis of the data was performed to determine the 
significance of variance in terms of pollutant loading between in- 
fluent and background water; influent and effluent in terms of 
removal efficiency; and effluent and background water in terms of 
potential water quality impact. Tests for significance at the 95 and 99 
% confidence levels are presented. The results show that, in general, 
the removal efficiency of total trace metals was very similar to the 
total solids removal. These results are in agreement with the analyt- 
ical data which show that approximately 99% of the total trace 
metals was associated with the solid settleable phase (> 8-Mm). 


20361 (ANL/WR—738-1) Water Resources Research Program. 
Transport of oily pollutants in the coastal waters of Lake Michigan. 
An application of rare earth tracers. McCown, D.L.; Saunders, K.D.; 
Allender, J.H.; Ditmars, J.D.; Harrison, W. (Argonne National Lab., 
IL (USA)). Nov 1978. Contract W-31-109-ENG-38. 113p. (EPA— 
600/7-78-230). Dep. NTIS, PC A06/MF AOl1. 

An experimental method was developed to tag and to trace 
oily pollutants in fresh water environments. The use of two rare 
earth element tags (Dy and Sm) permitted simultaneous tracing of 
small oil spills at the water surface and of the underlying water. 
Neutron activation analysis was used to determine the tracer concen- 
trations in numerous, small water samples collected from a moving 
boat. The method was applied in two field experiments with simulat- 
ed oily pollutants in the Indiana Harbor Canal (IHC). Tagged oily 
pollutants and IHC waters were traced under both floating- and 
sinking-plume conditions. Floating-plume results indicated that oily 
waste artificially mixed downward by a ship did not resurface, no 
differences were seen in the movement of the oily waste and the 
underlying water, and mixing coefficients for tagged oil and water 
were similar to those measured by others on the Great Lakes. 
Sinking-plume results gave unequivocal evidence of the intake of 
IHC effluent at Chicago's South Water Filtration Plant and indicat- 
ed partitioning of the oily wastes and water. Simple dilution esti- 
mates for the sinking plume were supported by the tracer data and 
similar estimates indicated plume center-line dilution ratios for the 
entire IHC effluent at the water intakes could be as low as 2.8. 


20362 (NTIS/PS—78/0649) Water quality modeling--hydrologi- 
cal and limnological systems. Volume 2. 1975-June, 1977 (a bibliogra- 
phy with abstracts). Report for 1975-June 1977. Lehmann, E.J. (Na- 
tional Technical Information Service, Springfield, VA (USA)). Jun 
1978. 191p. NTIS PC NO1/MF NO1. 

The abstracts contain information on models used to describe 
water quality, including models of the chemical, physical, biological, 
and hydrological processes important to water quality. Studies are 
included on the modeling of eutrophication, nutrient removal, pol- 
lutant dispersion, stream flow, heat dissipation, limnological factors, 
aquifer water quality, and water runoff quality. 


20363 (NTIS/PS—78/0650) Water quality modeling--hydrologi- 
cal and limnological systems. Volume 3. July, 1977—June,1978 (a 
bibliography with abstracts). Report for July 1977—June 1978, Leh- 
mann, E.J. (National Technical Information Service, Springfield, 
VA (USA)). Jun 1978. 92p. NTIS PC NO1/MF NO1. 

The abstracts contain information on models used to describe 
water quality, including models of the chemical, physical, biological, 
and hydrological processes important to water quality. Studies are 
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included on the modeling of eutrophication, nutrient removal, pol- 
lutant dispersion, stream flow, heat dissipation, limnological factors, 
aquifer water quality, and water runoff quality. 


20364 Laboratory measurements of groundwater leaching and 
transport of pollutants produced during underground coal gasification. 
Dalton, V.A.; Campbell, J.H. (Lawrence Livermore Lab., CA). In 
Situ; 2: No. 4, 295-328(1978). 

Two series of laboratory experiments dealing with release and 
migration of pollutants produced during underground coal gasifica- 
tion are discussed. In the first series of experiments coal ash samples 
prepared by heat treatment to 1000, 1100, and 1200°C have been 
subjected to water leaching at 23°C. The leachate, was analyzed for 
concentrations of Ca, K, Al, Ba, Fe, SO,, OH, Mg, and Na ions 
likely to be present. The data provide a quantitative picture of the 
amount and rate of release of these various elements from coal ash 
left underground. Furthermore, the measured concentrations of the 
various elements studied in the laboratory experiments are generally 
in good agreement with results from ground water measurements 
conducted at the LLL Hoe Creek 1 coal gasification site. A second 
set of experiments deals with transport of pollutants away from a 
gasification site by the natural ground water flow through the coal 
seam. Two idealized cases have been studied: transport of NaBr and 
transport of phenol. The experiments were carried out by flowing 
solutions of these materials through a 1.5 m packed column of coal 
and measuring the breakthrough curves at various points along the 
column. The results are analyzed using a simple one-dimensional 
transport model. The results show the strong adsorption of phenol 
by the coal (K/sub d/ = 40). These results are compared with 
recent measurements of the cocentration of phenolic material left 
near an underground gasifier. 


20365 Toxicity of coal-conversion gasifier condensate to the fath- 
ead minnow. Schultz, T.W.; Davis, S.; Dumont, J.N. (Oak 
National Lab., TN). Bull. Environ. Contam. Toxicol.; 237- nash 

The increasing need to supplement our dwindling supply of 
natural gas and yet maintain environmental quality has generated a 
need for bioassay of aquatic effluents from coal-conversion systems. 
One of the more promising coal-to-gas schemes is the Synthane 
process currently under study at the Bruceton Laboratories of the 
Pittsburgh Energy Research Center (Pittsburgh, Pennsylvania). This 
laboratory-scale Synthane operation provides product streams con- 
sidered to be representative of those which will eventually be 
produced by commercial procedures (FORNEY et al. 1974). The 
major effluent and potential source of environmental pollutants is the 
contaminated condensate from the 40-atm fluid-bed gasifier 
(FORNEY et al. 1974). Chemical analyses of this aqueous effluent 
show that its composition varies with the type of coal used, but its 
major organic components are phenolic compounds and ammonia 
(FORNEY et al. 1974; HO et al. 1977). The purpose of the present 
paper is to examine the toxicity to the fathead minnow of the 
condensate water from the gasifier. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 19943 


WATER 
REFER ALSO TO CITATION(S) 18150, 18154, 18158, 19880, 20348 


20366 21°Pb balance in Long Island Sound. Benninger, L.K. 
(Yale Univ., New Haven, CT). Geochim. Cosmochim. Acta; 42: No. 8, 
1165-1174(Aug 1978). 

A material balance is constructed for excess ?!°Pb (relative to 
226 Ra) as a test of the retentivity of Long Island Sound for a reactive 
heavy metal. Excess ?!°Pb is wel. to Long Island Sound 4 


by direct atmospheric deposition [1 +- 0.2 (dis . min~') cm~?. yr~"]. 
Rivers supply less than 20% of the atmospheric flux, and other 
inputs, from open ocean waters, 7**Ra decay, groundwater seepage, 
and sewage discharge, appear to be negligible. The total input of 
excess 7!°Pb represents approximately the flux required to maintain 
the inventory of excess *!°Pb measured in sediment cores from 
central Long Island Sound; that is, excess *'°Pb is lost from Long 
Island Sound chiefly by radioactive decay. The retention of excess 
7°Pb within Long Island Sound is achieved in two steps: a rapid 
removal of soluble *!°Pb onto suspended particles and the ongoing 
entrapment of particles in the basin by the residual bottom-water 
influx from the east. 


AQUATIC ECOSYSTEMS AND FOOD CHAINS 
REFER ALSO TO CITATION(S) 20462 
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THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 20362, 20363 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 20479 


REGULATIONS 
REFER ALSO TO CITATION(S) 18042, 19355, 20317, 20370 


20367 (PB—280757) Alternative policies for controlling nonpoint 
agricultural sources of water pollution. Final report for 26 January 
1976—25 April 1977. Seitz, W.D.; Gardner, D.M.; Gove, S.K.; 
Guntermann, K.L.; Karr, J.R. (Illinois Univ., Urbana (USA)). Apr 
1978. Contract EPA-68-01-3584. 33lp. NTIS PC A15/MF AOl. 

This study of policies for controlling water pollution from 
nonpoint agricultural sources includes a survey of existing state and 
Federal programs, agencies, and laws directed to the control of soil 
erosion. Six policies representing a variety of approaches to this 
pollution problem are analyzed. The aggregate economic impact of 
such policies is investigated using a state-of-the-art, market-equilibri- 
um, linear-programming model of crop production in the corn belt. 
The economic effects of the policies at the level of individual forms 
and their impacts on long-term soil productivity are analyzed 
through the use of a watershed model. The institutional arrange- 
ments needed to implement the policies are examined, as are the 
associated costs for a typical county. Literature on the social aspects 
of policy acceptance is reviewed, and the results of a survey of the 
reaction of farmers and ASCS directors in Illinois to different 
policies are presented. 


20368 (PB—281881) Microeconomic impacts of the proposed 
‘peb ban regulations’. Final task report. Westin, R.; Fourt, L.; Berkey, 
D.; Woodcock, B. (Versar, Inc., Springfield, VA (USA)). 16 May 
1978. Contract EPA-68-01-4771. 147p. NTIS PC A07/MF AOI. 

This report summarizes the estimated economic impacts of 
the PCB Ban Regulations which are being proposed to implement 
Section 6(e) of the Toxic Substances Control Act. 


ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


20369 Health and disease in unacculturated Amerindian popula- 
tions. Neel, J.V. (Univ. of Michigan, Ann Arbor). Ciba Found. 
Symp.; 155-177(Aug 1977). 

The stereotype of uncontacted tribal populations is that they 
must reproduce at near capacity to maintain or slightly increase their 
numbers. This paper argues that the health of minimally contacted 
Amerindians, as judged by the results of physical examinations and 
life tables for the Yanomama of Southern Venezuela and Northern 
Brazil, is relatively good, with population control a feature of the 
Indian culture. It is further argued that the usual deterioration in 
health with contacts with western culture probably does not result 
so much from special innate susceptibilities to certain epidemic 
diseases and to the diets and “stresses” of civilization as from the 
epidemiological characteristics of newly contacted peoples. 


SOCIAL AND ECONOMIC STUDIES 


REFER ALSO TO CITATION(S) 17845, 17996, 19336, 19337, 
19339, 19340, 19341, 19342, 20328, 20367, 20368 


ASSESSMENT OF ENERGY TECHNOLOGIES 


REFER ALSO TO CITATION(S) 18573, 20284, 20285, 20297, 
20357, 20413 


20370 (PB—280369) Proposed issuance of a new source national 
pollutant discharge elimination system Permit Number 1A-0060909 to 
Iowa Southern Utilities Company, Ottumwa Generating Station for 
discharge of wastewaters to the Des Moines River near Ottumwa, 
Iowa. Draft environmental impact statement No. 4. (Army Engineer 
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District, Rock Island, IL (USA); Black and Veatch Consulting 
Engineers, Kansas City, MO (USA); Environmental Protection 
Agency, Kansas City, MO (USA). Region VII). Jul 1977. 507p. 
(EPA—907/9-77/004). NTIS PC A22/MF AOl. 

The U.S. Environmental Protection Agency (EPA) is consid- 
ering the issuance of a new source National Pollutant Discharge 
Elimination System (NPDES) permit (P.L. 92-500, Section 402) for 
discharge of wastewaters from Iowa Southern Utilities’ proposed 
Ottumwa Generating Station (OGS). Pursuant to the National Envi- 
ronmental Policy Act of 1969 (P.L. 91-190), EPA has prepared this 
environmental impact statement (EIS) to evaluate the potential 
impacts of this action on the Des Moines River, the cities of 
Chillicothe and Ottumwa, and the surrounding areas. This EIS is a 
multiagency document prepared in conjunction with the U.S. Army 
Corps of Engineers. It will serve as the Corps of Engineers’ EIS in 
the issuance of a Section 404, Federal Water Pollution Control Act 
Amendments permit and a Section 10, River and Harbors Act 
permit. The proposed site for the 727 megawatt coal-fired steam- 
electric generating station is located adjacent to the Des Moines 
River approximately 8 miles northwest of Ottumwa, Iowa. Its esti- 
mated cost is $300 million. OGS will utilize a closed-cycle cooling 
system and will require make-up water at a rate of 17 cfs at 
maximum load conditions. Total discharge to the Des Moines River 
is estimated to be 1.4 cfs at maximum load conditions. Low sulfur 
western coal will fuel the plant at a rate of 2,200,000 tons per year. 
Principal constituents of the plant stack emissions are particulate 
matter, sulfur oxides, nitrogen oxides and various trace elements. An 
electrostatic precipator will be used to control particulate matter. 
Selection of low sulfur coal will minimize SO. emissions, and fur- 
nace design will control NO2. (Color illustrations reproduced in 
black and white) 


20371 Synthetic fuels in the future of energy. Oxley, J.H. (Bat- 
telle Memorial Inst., Columbus, OH). pp 137-153 of Preventing 
significant deterioration: what does it mean. What are its impacts. 
Rubin, E.S. (ed.). New York, NY; American Society of Mechanical 
Engineers (1977). 

From 5. ASME air pollution control symposium; Pittsburgh, 
PA, USA (11 May 1977). 

Existing and developing technology for production of syn- 
thetic fuels is reviewed with warnings to consider all the environ- 
mental and social costs before embarking on all-out efforts lest 
— of current energy needs create worse pollution problems. 
(PCS) 


20372 Integrated impact/policy studies. Kash, D.E. (Univ., of 
Oklahoma, Norman). pp 217-235 of Preventing significant deteriora- 
tion: what does it mean. What are its impacts. Rubin, E.S. (ed.). New 
York, NY; American Society of Mechanical Engineers (1977). 

From 5. ASME air pollution control symposium; Pittsburgh, 
PA, USA (11 May 1977). 

A conceptual framework for approaching the task of forecast- 
ing social impacts from development of new technology is present- 
ed. Methodology for arriving at public policy options is compared 
and contrasted with the better known Environmental Impact Analy- 
sis. (PCS) 


ENVIRONMENTAL IMPACT STATEMENTS 


REFER ALSO TO CITATION(S) 20278 


BIOMEDICAL SCIENCES, BASIC 
STUDIES 


BEHAVIORAL BIOLOGY 


REFER ALSO TO CITATION(S) 18670, 20488, 20496 


BIOCHEMISTRY 


REFER ALSO TO CITATION(S) 20405, 20407, 20408, 20432, 
20433, 20434, 20435 


20373 (AD-A—056906) Energy development from elemental 
transmutations in biological systems. Final report December 1977— 
April 1978. Goldfein, S. (Army Mobility Equipment Research and 
Development Center, Fort Belvoir, VA (USA)). May 1978. 24p. 
(MERADCOM—2247). NTIS PC A02/MF AOI. 
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The purpose of the study was to determine whether recent 
disclosures of elemental transmutations occurring in biological enti- 
ties have revealed new possible sources of energy. The works of 
Kervran, Komaki, and others were surveyed; and it was concluded 
that, granted the existence of such transmutations (Na to Mg, K to 
Ca, and Mn to Fe), then a net surplus of energy was also produced. 
A proposed mechanism was described in which Mg adenosine 
triphosphate, located in the mitochondrion of the cell, played a 
double role as an energy producer. In addition to the widely 
accepted biochemical role of MgATP in which it produces energy 
as it disintegrates part by part, MgATP can also be considered to be 
a cyclotron on a molecular scale. The MgATP when placed in 
layers one atop the other has all the attributes of a cyclotron in 
accordance with the requirements set forth by E. O. Lawrence, 
inventor of the cyclotron. It was concluded that elemental transmu- 
tations were indeed occurring in life organisms and were probably 
accompanied by a net energy gain. (Author) 


20374 (BNL—24811) Synchrotron radiation: a new tool for bio- 
physical spectroscopy in the visible and ultraviolet. Sutherland, J.C. 
(Brookhaven National Lab., Upton, NY (USA)). 1978. Contract EY- 
76-C-02-0016. 42p. (CONF-780856—4). Dep. NTIS, PC A03/MF 
AOl. 

From Synchrotron radiation applied to biophysical, biochemi- 
cal and biomedical research; Frascati, Italy (20 Aug 1978). 

Spectroscopy in the ultraviolet, visible and near infrared 
regions of the electromagnetic spectrum is extremely important in 
the study of biological materials. These lectures consider the applica- 
tions of synchrotron radiation (SR) to this region. They are limited 
to measurements which do not make use of the time structure 
inherent in SR. Comparisons of SR with conventional sources sug- 
gests that the greatest improvements will be realized in the far and 
vacuum ultraviolet regions—wavelengths less than about 300 nm. 
Consideration of the transitions of the valence electrons of most 
organic and biologically important materials indicate that wave- 
lengths less than about 120 nm will not be especially informative. In 
addition, spectroscopic experiments at wavelengths less than 105 nm 
become more difficult because of the loss of window materials and 
surfaces with high normal incidence reflectance. The characteristic 
visible and ultraviolet absorption bands of proteins, nucleic acids and 
sugars are reviewed. Important spectroscopic techniques such as 
absorption, natural and magnetic circular dichroism, fluorescence 
and various fluorescence polarization spectroscopies are described 
and their potential use in the far and vacuum ultraviolet (120 to 300 
nm) using synchrotron sources is discussed. 


20375 (CONF-780501—6) Stereoselective disposition of R-(-)- 
and S-(+)-methadone in man. Hachey, D.L.; Kreek, M.J.; Klein, 
P.D. (Argonne National Lab., IL (USA)). 1978. Contract W-31-109- 
ENG-38. 8p. Dep. NTIS, PC A02/MF AO1. 

From 3. international conference on stable isotopes; Oak 
Brook, IL, USA (23 May 1978). 

Deuterium-labeled methadone has been used to study the 
urinary excretion of racemic methadone, R-(-)- and S-(+)-metha- 
done in adult maintenance patients. In three cases studied, the 
pharmacologically active enantiomer, R-(-)-methadone, had a signifi- 
cantly longer elimination half-life (51.7 to 61.8 hours) than did the 
inactive S-(+)-methadone (31.8 to 37.0 hours). The ratio of drug 
elimination half-lives, R-(-)-/S-(+)-, ranged between 1.39 and 1.94. 


20376 Increased ouabain-sensitive glycolysis of lymphocytes 
treated with phytohemagglutinin: relationship to potassium transport. 
Segel, G.B.; Androphy, E.J.; Lichtman, M.A. (Univ. of Rochester, 
NY). J. Cell. Physiol.; 97: No. 3, 407-412(Dec 1978). 

An early increase in lymphocyte plasma membrane K* trans- 
port is essential for PHA stimulated lymphocytes to divide. Little is 
known about the specific source and amount of energy required to 
support the increased transport by activated lymphocytes. Since 
ouabain, a cardiac glycoside, specifically inhibits the transport 
ATPase, we have measured the decrement in glycolysis and tricar- 
boxylic acid cycle activity when untreated and PHA treated lym- 
phocytes were exposed to ouabain. This metabolic decrement repre- 
sents the portion of metabolism associated with monovalent cation 
transport and closely related processes. Since TCA cycle activity 
accounted for only 0.2 percent of glucose consumption, aerobic 
glycolysis was the major source of energy, i.e., ATP, for increased 
transport. Approximately one-third of the total lactate production in 
both control and PHA stimulated lymphocytes was ouabain-sensi- 
tive. Ouabain sensitive lactate production in control, 105 u~mol/10'° 
cells/hour, increased 1.8-fold to 193 wmol/10'° cells/hour after PHA 
treatment. Active K* influx in similar cell populations increased 
from 40 ymol/10"° cells/hour to 74 wmol/10"° cells/hour (1.9-fold) 
after PHA treatment. The increment in ouabain-sensitive energy 
production and K* transport were closely correlated and, therefore, 
0.38 moles of K* are transported for each mole of ATP generated in 
both control and PHA treated cells. The increased requirement for 
transport related energy is provided by increasing the ouabain- 
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sensitive ATP production rather than altering the efficiency of ATP 
transduction. 


20377 Nature of the polypeptide encoded by each of the 10 
double-stranded RNA segments of reovirus type 3. McCrae, M.A.; 
Joklik, W.K. (Duke Univ., Durham, NC). Virology; 89: No. 2, 578- 
593(Sep 1978). 

Under suitable conditions of denaturation, the double-strand- 
ed (ds) RNA segments of reovirus can be translated in cell-free 
protein synthesizing systems. Since all 10 segments of reovirus ds 
RNA can be isolated in virtually pure form, this provides a means 
for determining the nature of the polypeptide encoded by each 
individual segment. The complete coding assignment set was deter- 
mined for the Dearing strain of reovirus serotype 3. Polypeptide 
identification was made not only on the basis of electrophoretic 
migration rates in both the phosphate- and Tri-glycine (Laemmli)- 
based polyacrylamide gel systems, but also on the basis of comparing 
peptide profiles of in vitro translation products and authentic reo- 
virus polypeptides after digestion with staphylococcal V8 protease. 
The latter method provides absolute identification. The assignment 
set is (using the commonly accepted designation for the ds RNA 
segments, but a newly proposed nomenclature for the polypeptides); 
segment L1 codes for the minor virion components lambda 3, and 
segments L2 and L3 code for the two major virion core components 
lambda 2 and lambda 1, respectively; segment M1 codes for a minor 
virion component 2, segment M2 codes for the polypeptide that is 
present in virions both in the form of the minor component p11 and as 
the major component y.1C which is derived from it by cleavage, and 
segment M3 codes for the nonstructural polypeptide wNS; and 
segment S1 codes for the minor outer capsid shell component sigma 
1, segment S2 codes for the core component sigma 2, segment S3 
codes for the nonstructural polypeptide sigma NS, and segment S4 
codes for the major outer capsid shell component sigma 3. 


20378 Burro aortic collagen: platelet aggregating activity and 
ultrastructural changes induced by plasma. Schneider, M.D. (Com- 
parative Animal Research Lab., Oak Ridge, TN); Cross, F.H.; 
Dumont, J.N. Am. J. Vet. Res; 39: No. 3, 399-405(Mar 1978). 

A fibrillar collagen molecule was extracted from the upper 
thoracic aorta of an old burro (Equus asinus). Presence of the 
collagen in the extract was determined by amino acid analysis, 
scanning and transmission electron microscopy, incubation with 
collagenase, and assays of its platelet-aggregating capacity by “ag- 
gregometry.” Based on the amino acid ratios of proline/hydroxypro- 
line and lysine/hydroxylysine, the collagenous protein most nearly 
resembles type I of 4 main published types of collagen. Quantitative 
assays of the collagen as a mediator of platelet aggregation showed 
human platelets more sensitive and sheep platelets slightly less 
sensitive than burro platelets. Incubation with collagenase abolished 
platelet aggregation capacity and converted the fibrillar collagen to 
a gel-like mass. Incubation with galactose oxidase neither lessened 
nor intensified the collagen-mediated platelet aggregation. Incuba- 
tion with burro plasma decreased platelet aggregating activity and 
changed the collagen ultrastructure (demonstrated with scanning 
electron microscopic imaging). The significance of a naturally occur- 
ring plasma (protein) factor(s) which may have a regulatory role in 
reducing the chemical activity of the fibrillar collagen molecule with 
platelets is also discussed. 


20379 Covalent structural analysis of yeast inorganic pyrophos- 
phatase. Cohen, S.A.; Sterner, R.; Keim, P.S.; Heinrikson, R.L. 
(Univ. of Chicago, IL). J. Biol. Chem.; 253: No. 3, 889-897(10 Feb 
1978). 


The present = describes the amino acid sequence analysis 


of the internal and COOH-terminal cyanogen bromide fragments of 
yeast inorganic pyrophosphatase. This information coupled with that 
derived from earlier structural studies of the enzyme provides the 
complete covalent structure of the pyrophosphatase subunit. The 
majority of the sequence data was derived from automated Edman 
degradation of the intact cyanogen bromide fragments and the large 
tryptic peptides obtained from citraconylated derivatives in which 
cleavages were restricted to arginyl residues. The structural determi- 
nation was completed by analysis of tryptic and chymotryptic pep- 
tides from the decitraconylated fragments. The monomer peptide 
chain contains 285 amino acid residues and the molecular weight 
calculated from the sequence analysis is 32,042. 


20380 Clinical significance of human alpha-fetoprotein. Yachnin, 
S. (Univ. of Chicago, IL). Ann. Clin. Lab. Sci.; 8: No. 2, 84-90(1978). 

Deviations from the normal of alpha-fetoprotein (AFP) con- 
centrations in fetal serum, amniotic fluid, maternal serum and adult 
human serum can be explained by understanding the normal physiol- 
ogy and the pathophysiology of AFP synthesis and metabolism. 
AFP is the prototype of oncofetal markers. Emphasis is given to the 
usefulness of elevated serum AFP levels in the diagnosis and man- 
agement of primary hepatomas and tumors of germ cell origin. The 
ability to detect neural tube defects early in gestation by monitoring 
maternal serum and amniotic fluid AFP concentrations is discussed. 
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Novel application of s“:gar-borate complexation for separa- 
tion of ribo-2'-deoxyribo-, and arabinonucleosides on cation-exchange 
resin. Pal, B.C. (Oak Ridge National Lab., TN). J. Chromatogr.; 148: 
545-548(1978). 

Separation of the three groups of nucleosides: (1) Urd, ara- 
Urd, and dUrd; (2) Cyd, ana-Cyd, and dCyd; (3) Ado, ara-Ado, and 
dAdo are shown in graphs. There is a slight overlap between the 
ara-Urd and dUrd peaks. Separation of the group of nucleosides, 
Guo, ara-Guo, and dGuo was not studied because ara-Guo was not 
available. In all three cases, ribonucleosides were eluted first, fol- 
lowed by arabinonucleosides and deoxyribonucleosides. This is in 
accord with our concept of stability and formation of borate com- 
plexes. In ribonucleosides (I) the 2’- and 3’-hydroxyl groups are in 
the cis position, which facilitates the formation of a borate complex, 
whereas in arabinonucleosides (II) the 2'- and 3’-hydroxyl groups are 
in the trans ition and complex less well with borate. The 2’- 
Guenpbeandlactiins (IIT) lack vicinal hydroxyl groups and hence 
do not form borate complexes at all. The anions are excluded 
according to the amount of negative charge carried by them as a 
result of borate complexation. The order of elution is ribonucleo- 
sides, arabinonucleosides, and deoxyribonucleosides. 


20382 9-desoxo-9,10-dehydrochlorophyll a: a new chlorophyll 
with an effective 20-7 electron macrocycle. Wasielewski, M.R.; 
Thompson, J.F. (Argonne National Lab., IL). Tetrahedron Lett.; No. 
12, 1043-1046(1978). 

The enolic tautomer of the 8-keto ester in ring V of chloro- 
phyll a, Chi a, has been suggested as a possible intermediate in the 
photochemistry of P700 Chl a special pairs in green plant photoreac- 
tion centers. Moreover, this tautomer may be involved in the photo- 
oxidation of Chl a by molecular oxygen. Attempts to trap the Chl a 
enol as an enol ester or a silyl enol ether lead to very unstable 
products. In order to investigate these phenomena we have prepared 
a new stable Chl a derivative, 4 in which ring V is fully unsaturated. 
The resulting macrocycle possesses a m electronic system very 
similar to that of the enol and thus serves as a useful model for 
photochemical studies. 


20383 Quantitative analysis of methadone in biological fluids 
using deuterium-labeled methadone and GLC-chemical-ionization mass 
spectrometry. Hackey, D.L. (Argonne National Lab., IL); Kreek, 
M.J.; Mattson, D.H. J. Pharm. Sci.; 66: No. 11, 1579-1582(Nov 1977). 

The (+)-, (-)-, and (+-)-?Hs-methadones, which contained 
five deuterium atoms in one aromatic ring, were synthesized for use 
in clinical pharmacological studies and as internal standards. GLC— 
chemical-ionization mass spectrometry was used to determine plasma 
and urinary methadone levels by an inverse isotope dilution assay. 
Plasma drug levels could be determined to 10 pmoles/ml, and urine 
levels could be measured to 5 pmoles/ml. Plasma methadone levels 
were examined in several patients undergoing methadone mainte- 
nance therapy. These levels generally ranged between 100 and 400 
ng/ml (320 to 1300 pmoles/ml) after an average oral dose of 1 mg/ 
kg/day. The methadone half-life was 28.8 +- 4.8 hr. 


20384 Dependence of the differentiated state on the cellular 
environment: modulation of collagen synthesis in tendon cells. 
Schwarz, R.I.; Bissell, M.J. (Univ. of California, Berkeley). Proc. 
Natl. Acad. Sci. U.S.A.; 74: No. 10, 4453-4457(Oct 1977). 

In an adequate environment, primary avian tendon cells are 
capable of retaining both the full expression of differentiated func- 
tion and a corrent morphological orientation for 1 week in culture. 
At high density and in the presence of ascorbate, they are fully 
stabilized in that they devote 25 to 30% of their total protein 
synthesis to collagen, a level comparable to that in tendon cells in 
ovo. However, either at low density or in medium without ascor- 
bate, they synthesize collagen at only a third of this level. If plated 
on a collagen matrix, these cells will orient themselves in a manner 
similar to that of tendon cells in vivo. Furthermore, they are capable 
of fully modulating the percentage of collagen synthesis upon addi- 
tion or removal of ascorbate and serum. The variation in the 
percentage of collagen produced is a result of alterations in collagen 
synthesis rather than of changes in total protein synthesis or hydrox- 
ylation of proline in collagen. Primary avian tendon cells, therefore, 
provide a suitable model for understanding the stability of the 
differentiated state, the mechanism of action of ascorbate, and the 
regulation of collagen biosynthesis. 


20385 Amino acid sequence of phospholipase Ao-a from the 
venom of Crotalus adamanteus. Heinrikson, R.L.; Krueger, E.T.; 
Keim, P.S. (Univ. of Chicago, IL). J. Biol. Chem.; 252: No. 14, 4913- 
4921(25 Jul 1977). 

The complete amino acid sequence of Crotalus adamanteus 
venom phospholipase A2-a has been determined by analysis of the 
five tryptic peptides from the citraconylated, reduced, and S- 
[*C]carboxamidomethylated enzyme. Earlier studies provided the 
information necessary to align the tryptic fragments so that second- 
ary cleavage procedures to establish overlaps were unnecessary. The 
subunit in the phospholipase As-a dimer is a single polypeptide chain 
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containing 122 amino acids and seven disulfide bonds. The histidine 
residue implicated in the active site of mammalian phospholipases is 
at position 47 in the C. adamanteus enzyme and is located in a 
domain of the molecule which is highly homologous in sequence 
with corresponding regions of phospholipases from a variety of 
venom and pancreatic sources. Comparative sequence analysis has 
revealed insights with regard to the function and evolution of 
phospholipases Ao. Primary structural relationships observed among 
the snake venom enzymes parallel the phylogenetic classification of 
the venomous reptiles from which they were derived. It is proposed 
that phospholipases Az of this general type be divided into two 
groups depending upon the presence or absence of distinctive struc- 
tural features elucidated in this study. 


20386 Body elemental composition: comparison between black 
and white adults. Cohn, S.H.; Abesamis, C.; Zanzi, I.; Aloia, J.F.; 
Yasumura, S.; Ellis, K.J. (Brookhaven National Lab., Upton, NY). 
Am. J. Physiol.; 1: No. 4, E419-E422(Apr 1977). 

The age-related changes in body chemical composition were 
measured in a normal black population ranging in age from 30 to 80 
yr. The levels of total-body calcium, phosphorus, sodium, and chlo- 
rine were measured by in vivo neutron activation. In addition, the 
lean body mass (total-body potassium) was measured by whole-body 
counting of ““K. These data were compared with the same data 
obtained on a normal white population in a previous study. Al- 
though there were no significant differences in the height of the two 
groups, black men and women had significantly higher total-body 
calcium, phosphorus, sodium, chlorine, and potassium than the sex- 
and age-matched white population. The increased levels of total- 
body calcium and potassium when normalized for the weight and 
height of the subjects were reduced but still remained significantly 
higher than those of the white population. Clearly specific reference 
standards for skeletal and muscle mass as well as for sodium and 
chlorine need to be established for black populations. 


20387 High-pressure studies of protein conformation in solution. 
Drickamer, H.G. (Univ. of Illinois, Urbana). High Temp. - High 
Pressures; 9: 505-506(1977). 

From 15. annual meeting of the European High Pressure 
Research Group; Darmstadt, Germany (28 Mar 1977). 

Fluorescent probes show that pressure denaturation of chy- 
motrypsinogen and of lysozyme is a two- and three-step process, 
respectively. The complexing of lysozme with sugars is disc 
briefly. (DLC) 


20388 Synthesis and body distribution of several iodine-313 la- 
beled centrally acting drugs. Braun, U.; Shulgin, A.T.; Braun, G.; 
Sargent, T. III. (Univ. of California, Berkeley). J. Med. Chem.; 20: 
No. 12, 1543-1546(1977). 
1-(4-Iodo-2,5-dimethoxypheny])-2-aminopropane (3b), 4-iodo- 
2,5-dimethoxyphenylethylamine (3a), and 1-(4-iodo-2,5-dimethoxy- 
phenyl)-2-aminobutane (3c) have been synthesized with '"I. La- 
beled iodine monochloride reacts with the appropriately substituted 
phthalimide at the aromatic 4 position, and the phthalic acid group is 
removed with hydrazine. Body distribution was measured in rats; the 
most prominent different between the three compounds was a much 
greater concentration in the lung with 3b than with 3a or 3c. y-Ray 
scintigraphs of 3a-c in rats and of 3b in a dog indicate an uptake by 
the brain similar to that of the bromine analogue of 3b (DOB) in 
humans. [**Br]-DOB has been suggested as a potential brain scan- 
ning agent for nuclear medicine; 3b would have the advantage over 
a of providing the superior y-ray imaging properties of ‘I or 


20389 Secondary electron transfer in reaction centers of Rhodop- 
seudomonas sphaeroides. Out-of-phase periodicity of two for the for- 
mation of ubisemiquinone and fully reduced ubiquinone. Vermeglio, 
A. (Cornell Univ., Ithaca, NY). Biochim. Biophys. Acta; 459: 516- 
524(1977). 

Electron transfer between purified reaction centers from Rho- 
dopseudomonas sphaeroides and exogenous ubiquinone has been 
studied in the presence of electron donors by measurements of light- 
induced absorbance changes following a sequence of short actinic 
light flashes. Each odd flash promotes the formation of a molecule of 
ubisemiquinone; after each even flash the semiquinone disappears 
and a molecule of the fully reduced quinone appears. We interpret 
these results by means of a model where a specialized molecule of 
ubiquinone is reduced by the primary electron acceptor in a one- 
electron transfer reaction after each flash, and is reoxidized by a 
molecule of the ubiquinone pool in a two-electron transfer reaction 
every two flashes. 


20390 Reconstituted energy transfer from antenna pigment-pro- 
tein to reaction centers isolated from Rhodopseud sphaeroides. 
Heathcote, P.; Clayton, R.K. (Cornell Univ., Ithaca, NY). Biochim. 
Biophys. Acta; 459: 506-515(1977). 

Efficient energy transfer has been reconstituted between an 
antenna pigment-protein and reaction centres isolated from the pho- 
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tosynthetic membrane of Rhodopseudomonas sphaeroides. The re- 
constituted system has fluorescence induction kinetics and fluores- 
cence yields similar to those obtained from antenna bacteriochloro- 
phyll in chromatophores. The results indicated that closed reaction 
centres quench fluorescence from the antenna pigment-protein, al- 
though not as strongly as photochemically active reaction centres. 
The measurement of fluorescence yields from chromatophores of the 
reaction centreless mutant PM-8 and of the parent strain Ga con- 
firmed these observations. The fluorescence yield from the reconsti- 
tuted system was approximately the same whether the reaction 
centres had been closed by photo-oxidation of the bacteriochloro- 

hyll electron donor or chemical reduction of the primary acceptor, 
indicating a similar lifetime for the excited singlet state in both states 
of the reaction centres. 


20391 Structural studies of Bacillus subtilis glutamine synthetase. 
Further purification, sulfhydryl groups, and the NH2-terminal amino 
acid sequence. Hsu, R.; Singer, S.J.; Keim, P.; Deuel, T.F.; Heinrik- 
son, R.L. (Univ. of Chicago). Arch. Biochem. Biophys.; 178: 644- 
651(1977). 

A new procedure for the isolation of Bacillus subtilis gluta- 
mine synthetase in a high state of purity is described. Automated 
Edman degradation of the reduced and carboxymethylated protein 
revealed a single NH2-terminal amino acid sequence: H2N-Ala-Lys- 
Tyr-Thr-Arg®-Glu-Asp-Ile-Gln-Lys !°-Leu-Val-Ser-Glu-Ser **-CM- 
Cys-Val-Thr-Tyr-Ile”-Ser-Leu-Gly-Phe-Ser”-Asn-Ser-Leu-Gly--. 
The recovery of phenylthiohydantoin(PTH)-amino acids and the 
single sequence obtained are consistent with the view that the 
dodecameric enzyme of molecular weight 600,000 is composed of 
identical subunits. Earlier observations of multiple sequences (80% 
PTH-Ala and 20% PTH-Gly as NHz terminal residues) appear to 
have been due to impurities removed by the final purification step 
described herein, which involves column chromatography on hy- 
droxyapatite. Evidence for the existence of one disulfide bond and 
two free cysteine residues per subunit of dodecameric glutamine 
synthetase was obtained by alkylation of the denatured enzyme in 
the presence and absence of reducing agents. This distribution of the 
four cysteine residues in the enzyme monomer was confirmed by 
titration of the enzyme denatured in sodium dodecyl sulfate with 
5,5’-dithiobis(2-nitrobenzoic acid). 


20392 Kinetics of electron transfer between the primary and the 
secondary electron acceptor in reaction centers from Rhodopseudo- 
monas sphaeroides. Vermeglio, A.; Clayton, R.K. (Cornell Univ., 
Ithaca, NY). Biochim. Biophys. Acta; 461: 159-165(1977). 

Photoreduction of the two ubiquinone molecules, UQ; and 
UQ,, bound to purified reaction center from Rhodopseudomonas 
sphaeroides induces different absorption band shifts of bacteriochlor- 
ophyll and bacteriopheophytin molecules depending on which ubi- 
quinone is photoreduced. This allows us to study electron transfer 
between UQ: and UQ: directly by absorption spectrometry. The 
results support a model in which electrons are transferred one by 
one from UQ, to UQ: with a half-time of 200 ys, and two by two 
from fully reduced UQ: to the secondary acceptor pool. 


20393 Functional analysis of the interactions between reovirus 
particles and various proteases in vitro. Sargent, M.D.; Long, D.G.; 
Borsa, J. (Atomic Energy of Canada, Ltd., Pinawa, Manitoba). 
Virology; 78: 354-358(1977). 

The digestion of purified reovirus particles by various pro- 
teases including chymotrypsin, trypsin, pronase, papain, bromelain, 
proteinase K, and fibrinolysin has been examined as it relates to 
virion transcriptase activation and alteration of infectivity. In every 
case uncoating to the level of active transcriptase proceeds via two 
mechanistically distinct steps. All the proteases tested serve to 
mediate only the first of the two steps, converting intact virions to 
intermediate subviral particles (ISVP) in which the transcriptase is 
retained in a latent state. The second step of the uncoating process is 
mediated by a K* ion-triggered, endogenous mechanism and results 
in conversion of ISVP to cores, concomitant with transcriptase 
activation and loss of infectivity. All of the tested enzymes, except 
trypsin, reversibly block the second step of uncoating. These results 
indicate the generality, with respect to protease employed, of the 
two-step process for reovirus uncoating and transcriptase activation 
demonstrated previously with chymotrypsin. 


20394 Triangulation of proteins in the 30 S ribosomal subunit of 
Escherchia coli. Moore, P.B. (Yale Univ., New Haven, CT); Langer, 
J.A.; Schoenborn, B.P.; Engelman, D.M. J. Mol. Biol.; 112: 199- 
234(1977). 

Thermal neutron radiation has been used for solution scatter- 
ing experiments on 30 S ribosomal subunits in which specific pro- 
teins have been inserted in deuterated form by reconstitution. The 
data enable us to estimate the distances separating the centers of 
mass of six protein pairs S3—S4 (61 A), S3—S5 (55 A), S3—S8 (77 
A), S4—S7 (86 A), S4—S8 (62 A) and S5—S6 (96 A). Three 
triangular relationships involving S3, S4, S5, S7 and S8 have been 
established. Transformation of the data by Patterson inversion gives, 
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for each protein pair, the distribution of lengths of all possible 
vectors between the two proteins. Model calculations show that the 
form of the distribution is a function of the shape and orientation of 
the proteins. The data support the view that many of these proteins 
are elongated. 


20395 Orientation of chromophores in reaction centers of Rho- 
dopseudomonas sphaeroides. Evidence for two absorption bands of the 
dimeric primary electron donor. Vermeglio, A.; Clayton, R.K. (Cor- 
nell Univ., Ithaca, NY). Biochim. Biophys. Acta; 449: 500-515(1976). 
Chromatophores from Rhodopseudomonas sphaeroides were 
oriented by allowing aqueous suspensions to dry on glass plates. 
Orientation of reaction center pigments was investigated by studying 
the linear dichroism of chromatophores in which the absorption by 
antenna bacteriochlorophyll had been attenuated through selective 
oxidation. Alternatively the light-induced absorbance changes, in the 
ranges 550 to 650 and 700 to 950 nm, were studied in untreated 
chromatophores. The long wave transition moment of reaction 
center bacteriochlorophyll (P-870) was found to be nearly parallel to 
the plane of the membrane, whereas the long wave transition mo- 
ments of bacteriopheophytin are polarized out of this plane. For 
light-induced changes the linear dichroic ratios, defined as Aa/sub 
v//Aa/sub h/, are nearly the same for untreated and for oxidized 
chromatophores. Typical values are 1.60 at 870 nm, 0.80 at 810 nm, 
1.20 at 790 nm, 0.70 at 765 nm, 0.30 at 745 nm, and 0.50 at 600 nm. 
The different values for the absorbance decrease at 810 nm (0.80) 
and the increase at 790 nm (1.20) are incompatible with the hypoth- 
esis that these changes are due to the blue-shift of a single band. We 
propose that the decreases at 870 and 810 nm reflect bleaching of the 
two components of a bacteriochlorophyll dimer, the “special pair 
that shares in the photochemical donation of a single electron. PThe 
increase at 790 nm then represents the appearance of a monomer 
band in place of the dimer spectrum, as a result of electron donation. 
This hypothesis is consistent with available data on circular dich- 
roism. It is confirmed by the presence of a shoulder at 810 nm in the 
absorption spectrum of reaction centers at low temperature. For the 
changes near 760 nm, associated with bacteriopheophytin, the polar- 
ization and the shape of the “light-dark” difference spectrum show 
that the 760 nm band undergoes a light-induced shift to greater 
wavelengths. 


TRACER TECHNIQUES 


20396 Potassium fluxes in long-distance runners. Baekey, P. 
(Univ. of Florida, Gainesville). Trans. Am. Nucl. Soc.; 30: 140(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 
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20397 Erythrocyte membrane elasticity, fragmentation and Lysis. 
Lacelle, P.L. (Univ. of Rochester, NY); Evans, E.A.; Hochmuth, 
R.M. Blood Cells; 3: 335-350(1977). 

The intrinsic material behavior of the normal human erythro- 
cyte membrane may be characterized in terms of its deformation and 
rate of deformation response as results of forces applied to the 
membrane. The intrinsic properties are defined by p, the elastic 
shear modulus reflecting recoverable hyperelastic response; eta, 
shear viscosity defining viscoelastic behavior with internal viscosity 
energy dissipation; To, a yield shear indicating the elastic limit of the 
membrane material; and eta/sub p/, shear viscosity in the plastic 
domain, i.e., irrecoverable extension after the elastic limit of the 
membrane has been exceeded. Experimental values for these con- 
stants for normal membranes are: » = 107? dyn/cm; eta = 107 
dyn.s/em; To = 2 x 10°? dyn/cm; and eta/sub p/ = 10~* dyn s/cm. 
The area compressibility modulus, the constant reflecting resistance 
to compression or dilation of this two-dimensional membrane is high, 
300 dyn/cm, and the maximum fractional area expansion which 
produced lysis is 2 to 4%. Removal of spectrin from the membrane 
decreases the elastic constant and tension for lysis, whereas modifi- 
cation of glycophorin and other intrinsic membrane proteins does 
not affect the solid material behavior. Cross-linking agents such as 
glutaraldehyde (0.008%) increases the elastic constant; this parallels 
relative inelasticity of the senescent human erythrocyte membrane 
and suggests a model for membrane senescence. Minimum tension 
for membrane fragmentation is equal to the yield shear—0.02 dyn/ 
cm. ‘Rapid’ fragmentation in a micropipette occurs at 0.4 dyn/cm 
which is still three orders of magnitude less than that for lysis. Also, 
the calculated change in membrane free energy for micropipette 
fragmentation is three orders of magnitude less than that for lysis. 
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20398 High efficiency flow cytometer. Skogen-Hagenson, M.J. 
(Los Alamos Scientific Lab., NM); Salzman, G.C.; Mullaney, P.F.; 
Brockman, W.H. J. Histochem. Cytochem.; 25: No. 7, 784-789(1977). 

A flow chamber has been developed which collects about 
60% of the total cell fluorescence for analysis compared to about 
2.5% for conventional flow systems. The chamber, an ellipsoid of 
revolution, is gold-plated for increased reflectivity. Fluorochrome- 
stained cells enter the flow cell directly above the primary focus of 
the ellipsoid at the rate of 1000 cell/sec. A focused argon-ion laser 
beam enters the flow cell parallel to the semiminor axis and inter- 
sects the cell stream at the primary focus. Fluorescent light emanat- 
ing from this point is reflected toward the secondary focus, where it 
exits the chamber for analysis. The high efficiency flow cytometer 
has been used to obtain nucleotide fluorescence distributions from 
samples of Micrococcus glutamicus bacteria stained with propidium 
iodide and of spermatozoa stained by the acriflavine-Feulgen proce- 
dure. 


20399 Automated analysis and separation of cells from the respi- 
ratory tract: preliminary characterization studies in hamsters. Stein- 
kamp, J.A.; Hansen, K.M.; Wilson, J.S.; Salzman, G.C. (Los Alamos 
Scientific Lab., NM). J. Histochem. Cytochem.; 25: No. 7, 892- 
898(1977). 

This paper summarizes results of preliminary experiments 
designed to develop automated flow-analysis methods for discerning 
damage to respiratory tract cells in humans exposed by inhalation of 
physical and chemical toxic agents, the specific goal being the 
determination of early atypical changes in exposed lung epithelium 
using the Syrian hamster as a model. Hamster respiratory cell 
samples obtained by lavaging the lungs with normal saline were 
composed of macrophages, leukocytes, ciliated columnar and basal 
undifferentiated cells. Samples were stained with fluorescent dyes 
specific for different biochemical parameters and analyzed in liquid 
suspension as they flowed through a chamber intersecting a laser 
beam of exciting light. Multiple sensors measured the fluorescence 
and light-scatter optical signals on a cell-by-cell basis. Cellular 
parameters proportional to optical measurements (e.g., cell size, 
deoxyribonucleic acid content, protein, esterase activity, nuclear and 
cytoplasmic diameter) were displayed as frequency distribution 
histograms. Cells were also separated according to various cytologic 
parameters and identified microscopically. The basis operating fea- 
tures of the methodology are presented, along with representative 
examples of results which illustrate the initial characterization of 


normal exfoliated respiratory tract cells. As the technology is adapt- 
ed further to the analysis of these cell types, measurement of changes 
in cellular properties as a function of toxic exposure will be per- 
formed. 


20400 Hemolytic plaque assay: theory for finite layers. Gold- 
stein, B.; Perelson, A.S. (Los Alamos Scientific Lab., NM). Biophys. 
Chem.; 7: 15-32(1977). 

We extend the mathematical theory of hemolytic plaque 
en to include plaques produced by cells secreting antibodies in 
ayers of finite thickness. Previous theories have assumed that the 
layer was either two-dimensional or of infinite thickness. By using 
the method of images we derive an equation for the plaque radius as 
a function of time for layers of any thickness. We show that at short 
times and at long times the equation reduces to the appropriate 
infinite three-dimensional and two-dimensional limiting forms, and 
obtain expressions for estimating the range of times for which these 
limiting results are valid. For the liquid monolayer technique we 
obtain a new limiting result. The equation for the plaque radius is a 
transcendental equation which we solve numerically for a number of 
cases of interest. These results illustrate a variety of different features 
of plaque growth associated with the finite thickness of the layer. 
Experimental studies are usually carried out in layers whose thick- 
nesses are not standardized. In the assays commonly used the thick- 
ness h can vary more than six hundred fold, ie., 1 x 107% cm 
approximately less than h approximately less than 6.5 x 107! cm. 
Such variation in h will cause widely different kinetics of plaque 
growth. For typical plaque experiments of one hour duration the 
two-dimensional limit is valid when h is approximately less than 3 x 
10-* cm while the infinite thickness limit is valid when h is approxi- 
mately more than 10~' cm. For thicknesses in between these values 
the finite layer results must be used. 


20401 Multiparameter analysis and sorting of mammalian cells. 
Steinkamp, J.A. (Los Alamos Scientific Lab., CA). pp 251-306 of 
Methods of cell separation. Catsimpoolas, N. (ed.). New York; 
Plenum Publishing Corp. (1977). 

An advanced technology for rapidly analyzing and separating 
cells based on physical and biochemical cellular properties is de- 
scribed, with illustrative examples of applications presented. This 
new technology has broad potential application in future medical 
and biological research, the range of applications expanding as both 
the preparation and staining aspects of the methodology are ad- 
vanced. Multiparameter signal processing, coupled with cell sorting 
capability, was shown to provide an extremely useful tool for cell 
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research. The flow chamber used in this system contains a Coulter 
cell volume sensor with improved resolution, coupled with external 
fluorescence and light-scatter optical sensors. Both the Coulter and 
light-scatter cell volume sensing methods have differing advantages 
and disadvantages, as described elsewhere. Each method is subject 
to error when used to quantitate volumes of nonspherical cells. In 
addition to measuring cell volume, cell-surface area also can be 
determined by converting volume signals to the two-thirds power. 
Either total or two-color fluorescence can be measured using the 
present fluorescence detector arrangement. Analysis of nuclear and 
cytoplasmic size relationships using two different optical methods 
was described. Nuclear and cytoplasmic diameter determinations 
were based on time duration measurements of fluorescence and light- 
scatter signals. By replacing the cylindrical beam-shaping optics with 
the proper convex lens and the small-angle light-scatter detector 
with a photodiode array, multiangle light-scatter capability can be 
incorporated into this type of system, thus increasing cell identifica- 
tion ability. 


20402 Bromodeoxyuridine (BUdR)-mithramycin technique for 
detecting cycling and non-cycling cells by flow microfluorometry. 
Swartzendruber, D.E. (Los Alamos Scientific Lab., NM). Exp. Cell 
Res.; 109: 439-443(1977). 

Bromodeoxyuridine (BUdR) incorporation into cellular DNA 
results in an increase in fluorescence of mithramycin-stained cells. 
Flow microfluorometry can be used to distinguish between cells 
which have not replicated, cells which have replicated once, and 
cells which have replicated two or more times in the presence of 30 
uM BUGR. This technique offers two advantages over present 
protocols: (1) a positive fluorescent signal is provided by the mithra- 
mycin stain rather than a negative signal, as with the Hoechst stain; 
(2) after mithramycin staining, hundreds of thousands of cells in any 
phase of the cell cycle can be analyzed in less than 10 min. The 
BUdR-mithramycin technique described herein is a useful tool for 
studying the cell-cycle kinetics of heterogeneous populations con- 
taining dividing and non-dividing cells. 


20403 Freeze fracture preparation chamber attached to the seam. 
Pawley, J.B.; Hayes, T.L. (Univ. of California, Berkeley). pp 588-589 
of 35th annual proceedings of the Electron Microscopy Society of 
America. Bailey, G.W. (ed.). Boston, MA; Electron Microscopy 
Society of America (1977). 

Limitations of the freeze fracture technique are pointed out. 
The limitations of the technique can be reduced if the freeze fracture 
surface is observed in the scanning electron microscope. The sample 
itself is present for X-ray analysis and second or third fracture planes 
can be made using the same specimen following examination of the 
initial surface. This procedure is described. (HL'W) 


GENETICS 
REFER ALSO TO CITATION(S) 20377, 20414, 20445, 20478 


20404 Tests on induction of chromosome aberrations in mouse 
germ cells with sodium bisulfite. Generoso, W.M.; Huff, S.W.; Cain, 
K.T. (Oak Ridge National Lab., TN). Mutat. Res.; 56: 363-365(1978). 
Results of the dominant-lethal study in males and females are 
tabulated. It is clear from the data that sodium bisulfite did not 
induce a detectable increase in dominant-lethal mutations in either 
male or female germ cells of mice. Similarly, there is no indication 
that heritable translocations were induced in the germ cells of males. 
No partially sterile animal was found among 858 male progeny 
tested. Thus, in conflict with the reports that sulfur dioxide or its 
metabolites (sodium sulfite and sodium bisulfite) induced chromo- 
some aberrations in mammalian chromosomes, our results clearly 
indicate the lack of effectiveness of sodium bisulfite in inducing 
chromosome aberrations in the mouse germ-cell stages tested. 


20405 Chloroplast DNA distribution in parasexual hybrids as 
shown by polypeptide composition of fraction I protein. Chen, K. 
(Univ. of California, Los Angeles); Wildman, S.G.; Smith, H.H. 
Proc. Natl. Acad. Sci. U.S.A.; 74: No. 11, 5109-5112(Nov 1977). 

Sixteen different mature interspecific parasexual hybrids, pro- 
duced by fusing leaf protoplasts of Nicotiana glauca (G) and N. 
langsdorffii (L), were analyzed for fraction I protein (ribulose-1,5- 
bisphosphate carboxylase/oxygenase) which consists of large subunit 
polypeptides coded by chloroplast DNA and small subunit polypep- 
tides coded by nuclear DNA. All the hybrids showed the combined 
small subunits of both parents, thus confirming the hybridity of each 
of the fusion products. Fourteen of the hybrids displayed the large 
subunit electrofocusing pattern characteristic of only one parent 
{eight L and six G). From one hybrid callus, two plants were 
regenerated, of which one had exclusively L-type large subunit and 
the other had exclusively G. A single plant retained a mixture of L 
and G chloroplast DNAs; this later yielded six F2 progeny from one 
branch, all of which were G type, and three asexual progeny from 
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another branch, all of which had the L-type pattern. In all, 46 F. 

rogeny and 8 different Fss were analyzed and each of these, with 
— if any exceptions, showed the same single subunit type as the F; 
and F, parent hybrid plants. Reasons for the rapid sorting out of the 
chloroplast types are discussed. 


20406 Mathematical models for the evolution of multigene fami- 
lies by unequal crossing over. Perelson, A.S.; Bell, G.I. (Los Alamos 
Scientific Lab., NM). Nature (London); 265: No. 5592, 304-310(27 
Jan 1977). 

Mathematical models of homologous but unequal crossing- 
over between sister chromatids are presented. For mispairing by one 
repeat, the evolution of a multigene family by unequal crossing-over 
can be represented by a linear birth-death process. The fixation rate 
of one repeat in a multigene family is estimated. For mispairing by 
more than one repeat, some approximate results are obtained. 


20407 Genetic studies of the Macushi and Wapishana Indians. II. 
Data on 12 genetic polymorphisms of the red cell and serum proteins: 
gene flow between the tribes. Neel, J.V. (Univ. of Michigan, Ann 
Arbor); Gershowitz, H.; Spielman, R.S.; Migliazza, E.C.; Salzano, 
F.M.; Oliver, W.J. Hum. ” Genet.; 37: 207- 319(1977), 

Blood samples from 509 Macushi (3 villages) and 623 Wapi- 
shana (11 villages) of Northern Brasil and Southern Guyana have 
been analyzed with respect to the phenotype and gene frequencies at 
the following 12 polymorphic loci: ABO, Kell-Cellano, MNSs, Rh, 
P, Duffy, Kidd, Diego, Lewis, Group-specific component, and the 
immunoglobulin allotypes for the Gm and Inv systems. The data 
suggest that 5 to 6% of the Wapishana gene pool is derived from 
non-Indians but only 1 to 2% of the Macushi. Inter- and intratribal 
genetic distances between villages are calculated for these data in an 
effort to understand gene flow between the tribes and to account for 
the unusual distribution of a newly-discovered genetic polymor- 
eye of erythrocyte esterase A thus far limited to these 2 tribes. 

e data are puzzling and consistent with the possibility that both 
the Carib-speaking Macushi and the Arawak-speaking Wapishana 
have derived the esterase A allele in question from some third group 
now extinct or thus far undiscovered. Intertribal genetic distances 
based on gene frequencies at 6 loci are derived for 20 Amerindian 
tribes (including these 2); the ‘central’ position of these 2 tribes can 
in part be explained by the active migration matrix connecting them. 


20408 Genetic studies of the Macushi and Wapishana indians. I. 
Rare genetic variants and a private polymorphism of esterase A. Neel, 
J.V. (Univ. of Michigan, Ann Arbor); Tanis, R.J.; Migliazza, E.C.; 
Spielman, R.S.; Salzano, F.; Oliver, W.J.; Morrow, M.; Bachofer, S. 
Hum. Genet.; 36: 81-107(1977). 

Blood samples from 509 Macushi and 623 Wapishana Amerin- 
dians of Northern Brazil and Southern Guyana have been analyzed 
with reference to the occurrence of rare variants and genetic poly- 
morphisms of the following 25 systems: Erythrocyte enzymes: acid 
phosphatase-1, adenosine deaminase, adenylate kinase-k, carbonic 
anhydrase-1, carbonic anhydrase-2, esterase Ai,2,3, esterase D, galac- 
tose-1-phosphate uridyltransferase, isocitrate dehydrogenase, lactate 
dehydrogenase, malate dehydrogenase, nucleoside phosphorylase, 
peptidase A, peptidase B, phosphoglucomutase 1, phosphoglucomu- 
tase 2, phosphogluconate dehydrogenase, phosphohexoseisomerase, 
trisephosphate isomerase and Serum proteins: albumin, ceruloplas- 
min, haptoglobin, hemoglobin A, hemoglobin Ae and transferrin. 
Fifteen different rare variants were detected, involving 11 of these 
systems. In addition, a previously undescribed variant of ESAj,2,3 
which achieves polymorphic proportions in both these tribes is 
described. Excluding this variant, the frequency of rare variants is 
1.1/1000 in 12,510 determinations in the Macushi and 4.7/1000 in 
15,396 determinations in the Wapishana. The ESA;,2,3 polymor- 
phism was not observed in 382 Makiritare, 232 Yanomama, 146 
Piaroa, 404 Cayapo, 190 Kraho and 112 Moro. Irregularities in the 
intratribal distribution of this polymorphism in the Macushi and 
Wapishana render a decision as to the tribe of origin impossible at 
present. Gene frequencies are also given for previously described 
polymorphisms of 5 systems: haptoglobin, phosphoglucomutase 1, 
erythrocyte acid phosphatase, esterase D, and galactose-1-phos- 
phate-uridyl-transferase. 


20409 Genetic analysis of human serum cholesterol. Sing, C.F.; 
Orr, J.D. (Univ. of Michigan, Ann Arbor). pp 809-813 of Quantita- 
tive genetics. Ames, IA; Iowa State University Press (1977). 

Approximately sixty percent of the variability of In cholester- 
ol adjusted for age, replicate, and socioeconomic status in Tecumseh, 
Michigan, is genetic. 


20410 How allocation of individuals depends on genetic differ- 
ences among populations. Smouse, P.E. (Univ. of Michigan, Ann 
Arbor, MI); Spielman, R.S. Excerpta Med. Int. Congr. Ser.; No. 411, 
255-260(10 Oct 1976). 

Several different subsets of eight codominant loci were used 
to allocate single individuals to one of seven South American Indian 
populations. Three different levels of biological organization were 
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investigated: tribes, village-clusters within a single tribe, and villages 
within a single cluster. The proportion of correct allocation in- 
creased with the number of genetic markers used and with the 
average genetic distance among the populations. Using all eight loci, 
the correct allocation percentage to villages, clusters and tribes was 
20.69%, 34.88% and 56.96%, respectively. A theoretical relationship 
was given which approximately predicts correct allocation fraction, 
on the basis of the number of groups and the average genetic 
distance between them. Using allelic frequency data from the litera- 
ture, this relationship was used to predict 87% correct allocation for 
a set of racial groups, including Amerindians, Eskimoes, Japanese, 
Scandinavians, Bantus, Australian Aborigines and Polynesians. The 
results indicate that allelic frequency differences among populations 
collectively permit allocation of individuals to the correct popula- 
tion with substantial reliability, and that the differences among 
human populations are therefore large, relative to differences within. 


METABOLISM 
REFER ALSO TO CITATION(S) 20485 


20411 (CONF-780501—8) Investigation of apparent isotope 
effect between ‘*CO. and '*CO, trioctanoin breath tests. Suehiro, M.; 
Schoeller, D.A.; Klein, P.D. (Argonne National Lab., IL (USA)). 
1978. Contract W-31-109-ENG-38. 21p. Dep. NTIS, PC A02/MF 
AOl. 

From 3. international conference on stable isotopes; Oak 
Brook, IL, USA (23 May 1978). 

A decrease in the recovery of ‘CO: relative to CO. has 
been previously reported at low oxidation rates of 1-C- labeled 
trioctanoin. To determine whether or not this phenomenon is due to 
an isotope effect, and if so, to identify the metabolic step at which it 
occurs, the in vivo oxidation of *C and C acetate, octanoate and 
trioctanoin were compared. The '*C and '*C substrates were admin- 
istered simultaneously to rats whose expired CO2 was collected in 
1N NaOH, and subsequently released by acidification, and cryogeni- 
cally purified in vacuum. Total CO. was measured manometrically, 
and the “*C and °C recoveries were determined by scintillation 
counting and mass spectrometry, respectively. The trioctanoin 
breath tests did not reproduce the previously reported isotopic 
discrepancy. Further investigation revealed that the emulsified corn 
oil used as a pancreatic stimulant significantly depressed the endog- 
enous '*CO2 abundance in breath and caused the discrepancy. These 
studies did reveal a small time delay in the appearance of '*CO, 
relative to CO: during the trioctanoin breath test, which is prob- 
ably due to a kinetic isotope effect. This difference in oxidation rates, 
however, is too small to affect the results of clinical breath tests. 


20412 (COO—119-253, pp 224-230) Preliminary surface/volume 
ratios and bone turnover rates of trabecular bone in young adult 
beagles. Jee, W.S.S.; Smith, J.M.; Kimmel, D.B.; Miller, $.C.; Dura, 
C.V.; Smith, C.; Dell, R. 31 Mar 1978. 

In Research in radiobiology. Annual report of work in prog- 
ress in the internal irradiation program. 

Using morphometric and tetracycline bone labeling tech- 
niques, the surface to volume ratios and the bone turnover rates have 
been determined for trabecular bone sites of two young adult bea- 
gles. The surface to volume ratios varied from 153 to 419 cm*/cm*. 
A preliminary value for average trabecular bone surface/volume 
ratio is 268 cm?/cm*. Bone turnover rates varied between 60 to 300 
percent/year. They may vary as much as a factor of 5 within a bone. 


20413 (PB—280326) The bioenvironmental impact of a coal-fired 
power plant, Colstrip, Montana, December 1977. Interim report No. 3. 
Preston, E.M.; Lewis, R.A. (Environmental Protection Agency, 
Corvallis, OR (USA). Corvallis Environmental Research Lab.). Feb 
1978. 531p. (EPA—600/3-78-021). NTIS PC A23/MF AO1. 

The EPA has recognized the need for a rational approach to 
the incorporation of ecological impact information into power facili- 
ty siting decisions in the northern great plains. Research funded by 
the Colstrip, Coal-fired Power Plant Project is a first attempt to 
generate methods to predict the bioenvironmental effects of air 
pollution before damage is sustained. Pre-construction documenta- 
tion of the environmental characteristics of the grassland ecosystem 
in the vicinity of Colstrip, Montana began in the summer of 1974. 
Since then, key characteristics of the ecosystem have been moni- 
tored regularly to detect possible pollution impacts upon plant and 
animal community structure. In the summer of 1975, field stressing 
experiments were begun to provide the data necessary to develop 
dose-response models for SO: stress on a grassland ecosystem. These 
experiments involve continuous stressing of one acre grassland plots 
with measured doses of SO. during the growing season (usually 
April through October). Results of the 1975 field season's investiga- 
tions are summarized in this publication. The six-year project will 
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terminate in 1980 and a final report will be published after data 
analyses are complete. 


20414 Classes of Anabaena variabilis mutants with oxygen-sensi- 
tive activity. Haury, J.F.; Wolk, C.P. (Michigan State 
Univ., East Lansing). J. Bacteriol.; 136: No. 2, 688-692(Nov 1978). 

Mutants of Anabaena variabilis deficient in the envelope 
glycolipids of heterocysts have no or very low nitrogenase activity 
when assayed aerobically. Revertants capable of aerobic growth on 
Nz have increased quantities of these glycolipids. Among mutants 
which require fixed nitrogen for growth in air and which have a 
normal complement of glycolipids, one expresses high nitrogenase 
activity at low oxygen tension. Three others show high nitrogenase 
activity only in the presence of dithionite and are therefore impaired 
in electron transfer. 


20415 Intermittent illumination increases biophotolytic hydrogen 
yield by Anabaena cylindrica. Jeffries, T.W.; Leach, K.L. (Lawrence 
Livermore Lab., CA). Appl. Environ. Microbiol.; 35: No. 6, 1228- 
1230(Jun 1978). 

Intermittent illumination increased Hz and C,H, yields per 
unit of light from growing cells and from nitrogen-starved cells by 
1.7- and 1.35-fold, respectively, as compared with continuous illumi- 
nation. 


Availability of chloride affects the balance between potas- 

ide and potassium malate in cells of Vicia faba L. 
Raschke, K.; Schnabl, H. (Michigan State Univ., East Lansing). 
Plant Physiol.; 62: 84-87(1978). 

Electron probe microanalysis for K and Cl and enzymic 
determination of malate were performed on epidermal strips of Vicia 
faba L. which had been incubated with 0.1 equivalent of K* per liter 
in the absence or presence of Cl~. In the absence of Cl-, iminodiace- 
tate, a presumed impermeant zwitterion, served as anion. With no 
Cl- in the medium, 91% of the K* imported into the guard cells 
during stomatal opening was neutralized by malate production; 
import of Cl” (presumably from the rest of the epidermal tissue) 
contributed 6%. In the presence of Cl”, 50% of the necessary 
negative charges were provided by malate synthesis, 45% by Cl” 
import. Stomatal opening was not obviously affected by the chloride 
concentration in the incubation medium, but malate production 
declined roughly linearly with the logarithm of absolute value of Cl~ 
between 10~° and 10~' equivalent per liter. 


20417 Microwave heating effect on the dog thyroid gland. Magin, 
R.L.; Lu, S.T.; Michaelson, S.M. (Univ. of Rochester, NY). JEEE 
Trans. Bio-Med. Eng.; BME-24: No. 6, 522-529(Nov 1977). 

Dog thyroid glands were exposed in vivo to 2450 MHz, CW 
microwave fields for 2 h using a dielectricaily loaded waveguide 
applicator. Specific absorption rates of 58, 131, and 190 W/kg in the 
center of the thyroid gland resulted in temperatures of 38 to 39°C, 
40 to 42°C, and 44 to 46°C, respectively. An increase in the heated 
gland’s thyroid hormone, thyroxine (T4) and triiodothyronine (T3), 
release rate was observed. This result demonstrates that the dog 
thyroid gland can be directly stimulated by microwave heating. 


20418 Maintenace of high photosynthetic rates in mesophyll cells 
isolated from Papaver somniferum. Paul, J.S.; Bassham, J.A. (Univ. of 
California, Berkeley). Plant Physiol.; 60: 775-778(1977). 

The establishment and maintenance of high rates of photosyn- 
thetic CO: incorporation in mesophyll cells of Papaver somniferum 
(opium poppy) depend on a regime of dark and light periods 
immediately following isolation, as well as carefully adjusted condi- 
tions of isolation. Analysis of the incorporation pattern of '*CO, by 
the isolated cells indicates an initial “stress-response” period of 
approximately 20 hours characterized by increased respiratory-type 
metabolism and diminished photosynthesis. Under the favorable 
regime, this period is followed by rapid recovery and the reinstate- 
ment of a metabolic state strikingly similar to that of intact leaves in 
which the initial rate of CO. incorporation is between 110 and 175 
pmoles CO: fixed per mg chlorophyll per hour. The photosynthetic 
viability of these cells can be maintained for up to 80 hours. 


20419 Distribution of calcium within the goblet cells of the small 
intestine. Halloran, B.P.; Coleman, J.R. (Univ. of Rochester, NY). 
pp 367-369 of Calcium-binding proteins and calcium function. Pro- 
ceedings of the international symposium, June 5—9, 1977. Wasser- 
man, R.H.; Corradino, R.A.; Carafoli, E.; Kretsinger, R.H.; Ma- 
asm” D.H.; Siegel, F.L. (eds.). New York, NY; North-Holland 

The results of this and similar analyses from both incubated 
and nonincubated tissues suggest that calcium is being sequestered 
during the process of protein synthesis, and is eventually extruded 
into the lumen. The similarity between the paths of calcium move- 
ment within the goblet cell and the probable path of CaBP is striking 
and it is possible that mucin associated calcium may represent a 
byproduct of CaBP secretion. On the other hand it has been shown 
that the concentration of calcium in goblet cells from normal and 
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vitamin D deficient rats is similar even though concentrations of 
CaBP are severely depressed in vitamin D deficient animals. This 
result supports the hypothesis that another calcium binding agent, 
perhaps a protein, is present in the goblet cell. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 20482 


MEDICINE 


20420 (JPRS—72169, pp 15-21) Sutureless anastomoses in sur- 
gery of the gastrointestinal tract with and without steady magnetic 
field (experimental investigation). Kanshin, N.N.; Permyakov, N.K.; 
Dzhalagoniya, R.A.; Nikulin, B.I.; Kuznetsov, A.A. (Moscow Mu- 
nicipal Scientific Research Inst. of Emergency Medical Care, 
USSR). 2 Nov 1978. Translated from Arkh. Patol.; No. 8, 56- 
61(1978). 

In Translations on USSR Science and Technology Biomedi- 
cal and Behavioral Sciences, No. 48. Effects of nonionizing electro- 
magnetic radiation. 

Deferred sutureless gastroduonal and cecojejunal side-to-side 
anastomoses were made using the devices proposed by N.N. Kanshin 
to connect hollow organs, in experiments on 52 dogs; studies were 
made of distinctions of fusion of organ walls under the influence of 
simple mechanical compression and compression using a steady 
magnetic field. In both variants, the process of formation of anasto- 
moses is completed on the 6th to 7th postoperative day, while 
spontaneous elimination of compressing elements occurs on the 7th 
to 8th day. Morphological studies of sutureless anastomoses formed 
with and without exposure to a magnetic field failed to demonstrate 
a difference between them. The obtained data are indicative of 
substantial advantages of sutureless methods of joining tissues over 
the traditional, manual, intestinal suture. 


UNSEALED RADIONUCLIDES IN DIAGNOSTICS 
REFER ALSO TO CITATION(S) 20244, 20438 


20421 (AD-A—056719) Radiometric methods for rapid diagnosis 
of viral infection. Report no. 4 (final). February 1, 1975—January 31, 
1978. Wagner, H.N.; Tsan, M. (Johns Hopkins Univ., Baltimore, MD 
(USA)). 26 Mar 1978. Contract DAMD17-75-C-5011. 24p. NTIS PC 
A02/MF AOl1. 

Three radiometric techniques were investigated for monitor- 
ing the effects of herpes simplex virus type I and II and cytomegalo- 
virus on the metabolism of human embryonic lung fibroblast (WI-38) 
monolayers. The study was based on the hypothesis that (1) early 
metabolic effects of virus on the cell culture can be used as an 
indication for the presence of virus; (2) the specificity can be 
achieved by neutralization of virus effects with specific antiserum; 
and (3) radiometric technique can be used to measure these metabol- 
ic effects of virus. Glucose oxidation by infected and uninfected cells 
was measured by the output of '*CO2 using Bactec; DNA synthesis 
was monitored by *H thymidine incorporation measured by liquid 
scintillation counting or by I-125 iododeoxyuridine incorporation 
measured non-destructively by gamma scintillation counting. Radio- 
metric results were compared to those obtained from visual examina- 
tion for cytopathic effects in the same cell line. Herpes simplex virus 
type I inhibited glucose oxidation by WI-38 cells. Herpes simplex 
virus type I and II, and cytomegalovirus stimulated DNA synthesis 
by WI-38 cells. These metabolic effects were observed before any 
signs of cytopathic effects and could be neutralized with antiserum. 
These radiometric techniques for detection of viral effect on cellular 
metabolism are simple, objective and quantitative. 


20422 (COO—4268-2) Biomedical research with cyclotron pro- 
duced radionuclides. Progress report, October 1, 1977—September 30, 
1978, Laughlin, J.S.; Benua, R.S.; Tilbury, R.S.; Bigler, R.E. (Sloan- 
Kettering Inst. for Cancer Research, New York (USA)). 30 Sep 
1978. Contract EE-77-S-02-4268. 86p. Dep. NTIS, PC A05/MF 
AOl. 


Progress is reported on biomedical studies using cyclotron- 
8 


produced '*F, '°O, ''C, !°N, °Fe, **K, *°°Bi, Se, °Co, and *K. 
The following research projects are described: tumor detection and 
diagnosis; neurological studies; radiopharmaceutical development; 
38K as an indicator of blood flow to the myocardium; dosimetry for 
internally deposited isotopes in animals and man; cyclotron develop- 
ment; positron tomographic imaging with the TOKIM System; and 
review of positron emission transaxial tomograph instruments. 
) 


20423 (PB—279791) Quantitation of ischemic and infarcted myo- 
cardium: relation between 99-Tc pyrophosphate uptake, and regional 
and total coronary blood flow, myocardial function, and metabolism. 
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Final report 1 July 1976—30 June 1977. Parmley, W.W. (California 
Univ., San Francisco (USA). Cardiovascular Research Inst.). 31 Jul 
1977. Contract NO1-HV-52989. 142p. NTIS PC A07/MF AOl1. 

The overall goals of this two year contract were to evaluate 
selected radionuclide techniques in comparison with other tech- 
niques for measuring infarct size. These techniques were compared 
in a group of 26 patients with acute myocardial infarction. A 
significant correlation was found between pyrophosphate image 
area, the percent of abnormally contracting segments, ejection frac- 
tion, and stroke work index. Technetium pyrophosphate infarct area, 
however, did not correlate significantly with cumulative total cre- 
ative phosphokinase release or with ST segment elevation. In a 
larger number of patients with coronary artery disease and infarc- 
tion, the relative specificity and sensitivity of pyrophosphate scan- 
ning and perfusion imaging were determined. Animal studies de- 
tailed the effects of coronary artery occlusion on local wall motion. 
Wall motion abnormalities were the most sensitive to the ischemic 
insult and were clearly visualized when scintigraphic indicators were 
marginal. 


20424 (PB—279792) Quantitative dual radionuclide imaging of 
acute myocardial infarction. Final report 15 July 1975—15 August 
1977. Zaret, B.L. (Yale Univ., New Haven, CT (USA). School of 
Medicine). 10 Aug 1977. Contract NO1-HV-52988. 17p. NTIS PC 
A02/MF AOl1. 

The project involves the development of a quantitative dual 
radionuclide imaging approach for defining regions of infarction, 
ischemia, and scar. Studies proceeded in a parallel fashion in both 
animal and patient laboratories. The authors have defined the patho- 
physiologic correlates of dual radionuclide myocardial uptake. Phar- 
macologic modification of nuclide uptake has been demonstrated. 
Infarction has been quantified with both radionuclides in the experi- 
mental animal and have related these measurements to pathological- 
ly determined infarct weight. In addition, an alternative flow inde- 
pendent myocardial necrosis model has been developed and investi- 
gated with radionuclides. The feasibility and utility of dual radionu- 
clide imaging of acute infarction in man has been demonstrated. 
Additional radionuclide techniques for assessing ventricular function 
and wall motion in the setting of infarction have been developed. 


20425 (PB—280056) Use of scintigraphy in the quantitation of 
myocardial infarction. Final scientific report 30 June 1975—30 June 
1977. Leighton, R.F.; Ross, J.N. (Medical Coll. of Ohio, Toledo 
(USA)). 30 Aug 1977. Contract NO1-HV-5-2987. 7ip. NTIS PC 
A04/MF AOl1. 

In these studies the possibility was examined that myocardial 
scintigraphy could be used to quantitate infarct size. Thallium-201 
and technetium-99m pyrophosphate were the isotopes which were 
utilized. Tissue models of autoradiographic distribution of the two 
isotopes were established. It was shown that the myocardial distribu- 
tion of both isotopes correlated well with indices of tissue damage. 
Computer methods were used to quantitate thallium-201 scintigrams 
and it was shown that scintigraphic estimates of infarct size correlate 
well with the volume of infarcted tissue determined from tissue 
studies. Similar correlative studies with technetium-99m remain in- 
complete. It was further shown that thallium-201 can be extruded 
from an infarcted area. Studies with both isotopes indicate they 
provide similar data on infarct size. Methods were established to 
study the mechanism of technetium-99m uptake in damaged cells in 
tissue culture. Finally, preliminary scintigraphic data was obtained 
from patients with acute myocardial infarction. + 


20426 Scintigraphic evaluation of sarcomata in children and 
adults by ®’Ga citrate. Bitran, J.D.; Bekerman, C.; Golomb, H.M.; 
Simon, M.A. (Univ. of Chicago). Cancer; 42: No. 4, 1760-1765(Oct 
1978). 

Gallium-67 scans were performed on 32 patients with adult 
and childhood sarcomata as part of clinical staging studies. Gallium- 
67 scans proved to be highly accurate in assessing sites of disease in 
patients with malignant schwannoma, Ewing's sarcoma, and rhabdo- 
myosarcoma. Gallium-67 scans were inaccurate in determining sites 
of disease in patients with other types of sarcomata. It is concluded 
that Gallium-67 scanning is a useful adjunct to clinical staging in 
selected patients with sarcomata. 


20427 Antigenicity of the major polypeptides of hepatitis B sur- 
face antigen (HBsAg). Shih, J.W.K.; Tan P.L.; Gerin, J.L. (Oak 
Ridge National Lab., TN). J. Immunol.; 120: No. 2, 520-525(Feb 
1978). 

The major polypeptides (P-1, P-2, and P-6) of HBsAg were 
isolated from purified preparations of 22-nm HBsAg particles, iodin- 
ated, and analyzed by double-antibody radioimmunoprecipitation 
assays for the presence of hepatitis B virus (HBV)-specific antigens. 
Each polypeptide fraction contained both group (a) and subtype (d) 
specific determinants in common by virtue of their immunoreaction 
with antiserum to native HBsAg and antisera to the other structural 
polypeptides. The antigenic and structural similarities of the HBsAg 
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polypeptides establish that they are not each unique gene products of 
the HBV genome. 


EXTERNAL RADIATION IN THERAPY 


20428 (JPRS—72169, pp 6-14) Enhancement of the effect of 
radiation therapy for malignant tumors by means of SHF hyperther- 
mal treatment. Aleksandrov, N.N.; Fradkin, S.Z.; Zhavrid, E.A. 2 
Nov 1978. Translated from Vopr. Onkol.; 24: No. 8, 14-19(1978). 

In Translations on USSR Science and Technology Biomedi- 
cal and Behavioral Sciences, No. 48. Effects of nonionizing electro- 
magnetic radiation. 

The authors conducted an experimental (605 animals) and 
clinical (145 patients) study of the influence of superhigh frequency 
electromagnetic hyperthermy in conjunction with not SHE hyperth saaiation 
on various malignant tumors. It was determined that SH 
ermy enhances the effect of radiation therapy on tumors. 


MICROBIOLOGY 
REFER ALSO TO CITATION(S) 20445, 20478, 20541 


20429 Dynamic properties of feedback control circuits in a fer- 
mentation process. Burianova, J. (Vysoka Skola 
Chemickotechnologicka, Prague); Burian, P. Chem. Prum.; 28: No. 
53, 217-220(May 1978). (In Czech). 

The present state of the control of fermentation processes was 
presented in a previous communication. This article contains a study 
of dynamic properties of a feedback control circuit, where a 
through-flow fermentor with assumed non-ideal mixing is the con- 
trolled unit. Substrate concentration in the feed represents the per- 
turbation, the rate of dilution is the action quantity. The quality of 
control by (i) a proportional and (ii) a proportional-integrating 
central regulating element has been evaluated. 


20430 Heat sensitivity of Haemophilus influenzae containing de- 
fective prophage. Setlow, J.K. (Brookhaven National lab., Upton, 
NY). J. Bacteriol.; 132: No. 3, 1048-1049(Dec 1977). 

Strains of Haemophilus influenzae that carry a defective 
prophage are more sensitive to heat than is a strain that does not, 
even in the presence of a rec-I mutation, which normally renders 
prophage noninducible. The prophage of HPicl, a nondefective 
phage, does not affect the heat sensitivity. 


20431 Role of committed and uncommitted hematopoietic stem 
cells as targets for Rauscher and friend leukemia virus. Okunewick, 
J.P. (Allegheny General Hospital, Pittsburgh). Biomedicine; 26: 152- 
157(1977). 

The study of Friend and Rauscher murine leukemia viruses 
has produced a variety of evidence regarding the nature of the target 
cell(s). These viruses produce in mice leukemias with a strong 
erythroid component. However, they are also pancytotic in their 
action, with demonstrable effects on differentiating myeloid and 
thromboid cells, the immuno-responsive cells, and the peripheral 
lymphoid cells as well. In addition, it has been noted that a variety of 
factors can influence disease expression, including the variety of 
mouse strain, the hematopoietic cell line being observed, and the 
tissue microenvironment in which leukemogenesis is taking place, as 
well as the viral substrain itself. The data available indicates that the 
target cells are definitely to be found among the most primitive of 
the hematopoietic progenitor cells of both the marrow and the 
spleen. However, from an analysis of this data it would appear that 
the virus target is not exclusively limited to a single type of hemato- 
poietic precursor cell. Rather it is ~~ that there is a closely 
related family of targets, consisting of the uncommitted pluripotent 
stem cell and the committed progenitor stem cells of the erythroid, 
myeloid, thromboid and immune cell lines. The evidence for each of 
these types of hematopoietic cells is reviewed. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 20421 


MORPHOLOGY 


20432 (COO—119-253, pp 237-244) Comparison of biologic ac- 
tivity of young adult human and beagle trabecular bone. Kimmel, 
D.B.; Jee, W.S.S. 31 Mar 1978. 

In Research in radiobiology. Annual report of work in prog- 
ress in the internal irradiation program. 

Bone specimens from the iliac crest of nine young adult 
beagles and up to 164 humans in the third decade of life are 
compared histologically. Except for two parameters, no significant 
differences were observed: the appositional rate of bone formation 
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was about three times greater in the beagle, and the turnover rate 
was four to five times faster in the beagle. 


20433 (COO—119-253, pp 198-210) Measurements of lumbar 
vertebral and proximal femoral trabecular bone structures in adult 
beagles. Srisukonth, W.; Smith, J.M.; Dell, R.; Woodbury, L.A.; Jee, 
W.S.S. 31 Mar 1978. 

In Research in radiobiology. Annual report of work in prog- 
ress in the internal irradiation program. 

The heterogeneity of trabecular bone structure in the lumbar 
vertebra and the proximal femur and the changes as a function of age 
were studied using the Quantimet 720 Image Analyzer. Microradio- 
graphs of bone sections from beagles 17 months to 11.6 years of age 
were measured. In the lumbar vertebra, the trabecular bone of 
spinous, accessory, and articular processes and the ends of the 
centrum contained thicker trabeculae, more bone and a smaller 
surface to bone and tissue volume ratios than the major part of the 
centrum. In the proximal femur, the head of the femur contained 
thicker trabeculae, more bone, and a smaller surface to bone volume 
ratio than the remainder of the proximal femur (greater trochanter, 
Intertrochanteric region and lesser trochanter). The surface to tissue 
volume ratio was the same for all areas. No statistically significant 
difference in trabecular bone characteristics were found for these 
parts of bones between age 17 months and 11.6 years. 


20434 (COO—119-253, pp 231-233) Quantitative studies of bone 
cells in beagles. Kimmel, D.B.; Jee, W.S.S. 31 Mar 1978. 

In Research in radiobiology. Annual report of work in prog- 
ress in the internal irradiation program. 

The nuclei of bone surface cells of the iliac crest of nine 
young adult beagles were examined. Bone marrow cells were ex- 
cluded from the study because they do not make bone in the absence 
of inducing agents. Only two trabecular bone surface cell types are 
active in DNA synthesis: endosteal bone lining cell nuclei are discs 
of 11 zm diameter and about | xm thickness, found on 92 percent of 
the iliac crest trabecular bone surface at a density of about 80/mm?, 
2) of osteoprogenitor cells, those associated with areas of bone 
turnover and likely to divide and give rise to osteoblasts and/or 
osteoclasts, are ellipsoids of revolution (11 wm x 7 wm x 7 pm), 
found at only 2 percent of the surfaces at a density of 5600/mm* 
Both cell types must be considered as ones which may absorb 
significant radiation damage from skeletally d ited alpha emitters, 
then give rise to an osteosarcoma following cell division. 


20435 (COO—119-253, pp 234-236) Study of skeletal cell kinet- 
ics of young adult beagles. Kimmel, D.B.; Jee, W.S.S. 31 Mar 1978. 

In Research in radiobiology. Annual report of work in prog- 
ress in the internal irradiation program. 

An autoradiographic study of thoracic vertebral bodies of six 
young adult beagles injected with *HTdR, then sacrificed at times 
up to 11 days later was completed. The principal labeled cells were 
endosteal bone lining cells and osteoprogenitor cells; less than 1 
‘nypanad of all labeled cells were osteoblasts. The labeling index (1.5 

Tr post-injection) of bone lining cells was about 1.3 percent, while 
that for osteoprogenitor cells was about 1.6 percent. It is certain that 
all bone lining cells divide within 16 hr of injection. It is uncertain 
for osteoprogenitor cells because they are more difficult to study 
since their overall numbers are proportional to the rate of bone 
remodeling. 


PATHOLOGY 
REFER ALSO TO CITATION(S) 20420, 20488, 20505, 20506 


20436 Oxygen delivery to muscle cells during capillary occlusion 
by sickled erythrocytes. Lacelle, P.L. (Univ. of Rochester, NY). 
Blood Cells; 3: 273-281(1977). 

Irreversibly sickled erythrocytes (ISC) flow at normal veloci- 
ties in a muscle capillary system of the mouse, with no velocity 
change with intracapillary pO. of <40 mm; ISC caused obstruction 
to flow in regions of capillary bending, narrowing or bifurcation. 
Flow velocity of oxygenated reversibly sickleable erythrocytes 
(RSC) was normal at normal pO», that for deoxygenated single RSC 
in the low normal range at capillary flow rates of < 100 m/s; single 
deoxygenated RSC were observed to cause spontaneous stasis at low 
flow rates. When large numbers of RSC were introduced into 
capillaries of this model system such that calculated capillary hema- 
tocrits were greater than 2%, deoxygenation caused progressive 
increase in flow resistance to values two to three times normal, with 
subsequent stasis without identifiable ISC to cause obstruction. No 
significant change in flow dynamics of ISC or RSC were observed at 
pH 8.0 and a trend toward decreased velocity at pH 6.5 occurred at 
normal pO»; at reduced pO, the sickling effects obscured any 
possible pH related changes. The pO: of cells adjacent to the venous 
capillary region was 13 +- 7 mm Hg, lower than venular . After 
capillary occlusion by ISC, RSC, or rigid glutaraldehyde-fixed cells, 
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muscle cell pO. values approached zero by 2 min, with recovery to 
control values by 10 s after restoration of flow. With occlusion, 
capillary pH decreased to the 6.5 to 6.8 range, values predicted to 
increase sickling. These observations emphasize the potential of 
sickled RSC at pO: typical of the capillary to initiate capillary 
occlusion and thereby reduce muscle cell pO2 profoundly to values 
approaching the half saturation of myoglobin. Restoration of flow in 
sickled RSC-occluded capillaries required increments of perfusion 
pressure exceeding those of the arteriolar capillary, suggesting that 
restoration of stasis is dependent on factors other than the normal 
driving forces. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 20421, 20438 


PHYSIOLOGICAL SYSTEMS 


REFER ALSO TO CITATION(S) 20484, 20500, 20502, 20504, 
20505, 20506 


20437 ne Re pp 191-197) Measurements of trabecular 
bone characteristics of lumbar vertebrae and proximal femora of 
juvenile (3 month old) 1 beagles. Srisukonth, W.; Smith, J.M.; Dell, R.; 
Woodbury, L.A.; Jee, W.S.S. 31 Mar 1978. 

In Research in radiobiology. Annual report of work in prog- 
ress in the internal irradiation program. 

The structural morphometry of trabecular bone from the 
lumbar vertebra and proximal femur of 3-month-old beagles was 
measured with the Quantimet 720 Image Analyzer. The trabecular 
width, percent bone, surface to bone volume and surface to tissue 
volume ratios were determined for both primary and secondary 
trabeculae. The average primary trabeculae values varied by a factor 
of 2 to those for secondary trabeculae. Average trabeculae bone 
values were estimated by assuming a growing bone is composed of 
1/3 primary bone and 2/3 secondary bone. A comparison of morpho- 
metric values of these two sites in 3-month-old and young adult 
beagles showed that in the 3-month-old the trabecular width is 2 to 3 
times thinner, the percent bone is slightly less, the surface to bone 
and tissue volume is 2 to 3 times less than that of the young adult. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 20503 


20438 (AD-A—056727) Adjuvant effects on immune responses to 
biologic agents. Annual progress report July 1, 1977—June 30, 1978. 
Anderson, N.D. (Johns Hopkins Univ., Baltimore, MD (USA). 
School of Medicine). Mar 1978. Contract DAMD17-74-C-4095. 64p. 
NTIS PC A04/MF A011. 

Morphologic, immunologic and radiokinetic studies have 
been carried out to provide new insight into the bioregulation of 
lymphocyte traffic in normal animals and how this may be modified 
by adjuvants to potentiate immune responses to vaccines. The mem- 
brane determinants of lymphocyte homing are analyzed and evi- 
dence is presented for the cytoskeletal control of these cellular 
interactions. Data are presented supporting the concept that scrub- 
bing of lymphocyte surfaces by high endothelial cells may be an 
important but previously unrecognized phenomenon for the success- 
ful initiation of in vivo immune responses. The possible role of 
chemotaxis in regulating the entry and redistribution of lymphocyte 
subpopulations into different anatomical regions of peripheral lymph 
nodes is analyzed. Studies of the mechanisms by which complete 
freund’s adjuvant enhances immune responses to VEE have been 
combined with surgical thymectomy to demonstrate that the abla- 
tion of T-cell suppressor effects can potentiate immune responses 
initiated by vaccine in adjuvant. 


AGRICULTURE AND FOOD TECHNOLOGY 


REFER ALSO TO CITATION(S) 19382, 19383, 19384, 19386, 
19387, 19411, 19412, 19413, 19414, 20329, 20367 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 20334 
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BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


RADIATION EFFECTS 


EXTERNAL SOURCE 
REFER ALSO TO CITATION(S) 20447 


20439 Relative biological effectiveness of 160 MeV protons. II. 
Biological data and their interpretation in terms of microdosimetry. 
Hall, E.J.; Kellerer, A.M.; Rossi, H.H.; Lam, Y.M.P. (Columbia 
Univ., New York). Int. J. Radiat. Oncol., Biol. Phys.; 4: No. 11/12, 
1009-1013(1978). 

The radiobiological effectiveness of 160 MeV protons was 
measured relative to °°Co y rays using Chinese hamster cells cul- 
tured in vitro. Separate experiments were performed with cells 
irradiated in suspension, or attached to plastic tissue culture flasks. 
Proton irradiations were performed in the incident plateau of the 
depth dose profile and with the Bragg peak spread out to cover 10 
cm. In all cases the relative biological effectiveness (RBE) for 
protons relative to gamma rays was 1.2 for doses in excess of about 
200 rad. The attached cell experiments indicate an increasing RBE at 
low doses, which is consistent with the microdosimetric measure- 
ments. 


BASIC STUDIES 


20440 (AD-A—052425) Radiation effects. Report bibliography 
January 1966—September 1977. (Defense Documentation Center, 
Alexandria, VA (USA)). Mar 1978. 539p. NTIS PC A23/MF AOl. 

This bibliography contains citations on the effects of gamma 
rays, fission products, and neutrons on organisms, food, tissures, and 
the nervous system. The four computer-generated indexes provided 
are Corporate Author-Monitoring Agency, Subject, Title, and Per- 
sonal Author. 


20441 Mechanism of interferon induction by uv-irradiated reo- 
virus. Henderson, D.R.; Joklik, W.K. (Duke University Medical 
Center, Durham, NC). Virology; 91: No. 2, 389-406(Dec 1978). 

When reovirus is irradiated with uv-light, its ability to induce 
interferon in rodent cells increases by a factor of about 200; for the 
group C mutant ts447 irradiation with uv-light increases its ability to 
induce interferon at 38° by a factor of more than 10*. Titers of more 
than 5 x 10® international units of interferon/10’ cells are readily 
achieved. The mechanism that causes uv-irradiation to become such 
a potent inducer of interferon has been investigated. Incomplete 
transcripts of reovirus ds RNA segments terminated at the site of a 
uv-hit were shown to be very unlikely candidates for interferon 
inducers since they are only formed in very small amounts and the 
dose-response relationships between uv-dose and synthesis of such 
incomplete transcripts on the one hand and ability to induce inter- 
feron on the other hand are quite different. By contrast, uv-irradia- 
tion has a profound labilizing effect on the inner reovirus capsid 
shell, as evidenced by developing inability of cores to resist digestion 
by chymotrypsin, accessibility of virion RNA to ribonuclease, and 
lability to concentrated salt solutions such as CsCl. These in vitro 
observations were shown to parallel the situation in vivo, where 
increasing doses of uv-irradiation caused increasing amounts of the 
dsRNA of infecting virus particles to be liberated into the interior of 
the cell. No doubt this was due to the increasing instability of the 
subviral particles to which parental reovirions are converted soon 
after infection. The dose-response relationships between uv- dose 
and amount of parental dsRNA liberated into the interior of the cell 
on the one hand and ability to induce maximal amounts of interferon 
on the other were the same. Reconstruction experiments with naked 
dsRNA showed that unirradiated and uv-irradiated dsRNA were 
equally potent as interferon inducers. 


20442 Interference by Herpes simplex virus of tumorigenesis by 
murine sarcoma virus. Reilly, C.A. Jr.; Dale, P.J.; Gutzeit, D.L.; 
Finkel, M.P. (Argonne National Lab., IL). pp 228-229 of Advances 
in comparative leukemia research 1977. Bentvelzen (ed.). Amster- 
dam; Elsvier/North-Holland Biomedical Press (1978). 
UV-inactivated herpes simplex viruses types | and 2 (HSV-1 
and HSV-2) have a significant inhibiting effect on the development 
of FBJ virus-induced osteosarcomas when they are injected into 
newborn mice 24 h before infection with FBJ virus. Pretreatment is 


necessary for this result; posttreatment (24 h) or simultaneous treat- 
ment has little effect. Comparison of sarcoma induction in mice 
pretreated with HSV and subsequently infected with FBJ with 
sarcoma induction in animals infected only with FBJ shows that, in 
the former case, tumors appear later and there is a marked reduction 
both in number of mice that develop osteosarcomas and in the mean 
number of osteosarcomas. 


BIOMEDICAL SCIENCES, APPLIED STUDIES 


FOOD PRESERVATION 
REFER ALSO TO CITATION(S) 20440 


20443 Effect of selected solutes on growth and recovery of a 
radiation-resistant Moraxella. Bruns, M.A.; Maxcy, R.B. (Univ. of 
Nebraska, Lincoln). J. Food Sci.; 43: No. 5, 1386-1389(1978). 

A highly radiation-resistant Moraxella sp. from beef was more 
resistant to gamma radiation in frozen beef than Clostridium botu- 
linum 33A spores. Even though the Moraxella sp. was extremely 
radiation-resistant, its recovery after irradiation was markedly influ- 
enced by the plating medium. Fewer colony-forming units were 
recovered in Tryptic Soy Agar (TSA) than in Plate Count A 
(PCA), and differences in recovery became more pronounced with 
increasing radiation dose. Growth studies of the nonirradiated Mor- 
axella sp. suggested the presence of dialyzable inhibitory factor(s) in 
Trypticase Soy Broth (TSB) and TSA. The low (0.5 percent) 
concentration of NaCl in TSA was shown to be mainly responsible 
for the slow growth and reduced recovery after irradiation. Reduced 
recovery was also obtained by plating the Moraxella sp. in PCA plus 
0.5 percent NaCl or PCA plus 6 percent glucose after irradiation. It 
was noted that 2 other highly radiation-resistant isolates identified as 
Moraxella sp. aig similar results. Sensitivity to low solute concen- 
trations, therefore, appeared to be a general phenomenon for this 
group. 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 20440 


20444 (RLO—2221-T2-37) Influence of oxygen at high pressure 
on the induction of damage in barley by gamma radiation. 
Donaldson, E.; Nilan, R.A.; Konzak, C.F. (Washington State Univ., 
Pullman (USA). Dept. of Agronomy and Soils). 1978. Contract EY- 
76-C-06-2221-002. 29p. Dep. NTIS, PC A03/MF AO1. 

The influence of oxygen pressure prior to, during, and after 
irradiation on the induction of radiation damage was investigated 
using Himalaya (C.I. 620) barley seeds. Seeds were adjusted to water 
contents of 2 to 14% and then irradiated with *°Co gamma rays in 
vacuo or under various oxygen tensions. After irradiation, the seeds 
were rehydrated at approximately 0°C in water continuously bub- 
bled with oxygen or nitrogen. Biological effects of the treatments 
were recorded as M; seedling injury. Seeds irradiated in oxygen 
pressure sustained two or three times more damage than those 
irradiated in vacuo followed by rehydrating in oxygenated water. 
Greater damage occurred when seeds were (a) exposed to oxygen 
pressure and the pressure released before irradiation, (b) irradiated 
under oxygen pressure, or (c) irradiated in vacuo and then exposed 
to oxygen pressure than when irradiated in vacuo and rehydrated in 
oxygenated water. These results suggest that seeds can be saturated 
with oxygen before irradiation and also that the radiation-induced 
sites (presumably free radicals) which react with the oxygen are 
somewhat stable in very dry seeds. That the reaction probably 
occurs before the seeds are rehydrated was demonstrated by the 
failure to remove the effect of oxygen pressure between high oxygen 
pressure treatment and irradiation. The results indicate that placing 
the seeds under oxygen pressure may increase the rate and extent of 
the reactions occurring during post-radiation storage of seeds in the 
presence of oxygen. The increase in damage associated with aerobic 
rehydration is partially lost during aerobic storage and is largely pre- 
empted when seeds are placed under oxygen pressure. The decrease 
in damage associated with aerobic rehydration is accompanied by an 
increase in damage occurring with anaerobic rehydration, suggesting 
that the reaction which leads to damage was initiated before rehy- 
dration and to the same oxygen sensitive sites. 


20445 (RLO—2221-T2-38) Nature and mechanism of induction 
of mutations. Annual progress report, May 1, 1977—August 1, 1978. 
Nilan, R.A.; Kleinhofs, A.; Konzak, C.F. (Washington State Univ., 
Pullman (USA)). 1 Aug 1978. Contract EY-76-S-06-2221-002. 40p. 
Dep. NTIS, PC A03/MF AO1. 

Considerable new information was obtained during the past 
contract year on the nature and role of the mutagenic metabolite 
produced from the environmental chemical sodium azide in barley 
and bacteria. It appears to be similar in both organisms and its 
concentration is related to the concentration of azide treatment and 
pre- and post-azide treatment conditions, especially metabolic activa- 
tion, within the cells. Preliminary data suggest that the metabolite 
and not sodium azide per se may increase sister chromatid exchanges 
in human leukocytes. The mutagenicity of azide in Chinese hamster 
cells has been confirmed but a metabolite has not been detected. 
Progress towards understanding the nature of the mutation induced 
by azide has been made. Utilizing appropriate mutagenic stocks of 
the bacteriophage phi X174 suggests that cytosine may be the base 
affected by azide. Recombination frequencies among azide-induced 
mutants and between azide and y-ray induced mutants at the waxy 
pollen locus of barley are leading to allelic mapping of that locus and 
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to an understanding of the nature of the azide-induced events. 
Additional information on the nature of azide-induced mutation is 
coming from genetical and biochemical analyses of nitrate reductase 
mutants of barley. 


20446 (RLO—2221-T2-39) Interaction of oxygen concentration, 
radiation dose, and seed water content on the oxygen effect in irradiat- 
ed barley seeds. Donaldson, E.; Nilan, R.A.; Konzak, C.F. (Washing- 
ton State Univ., Pullman (USA). Dept. of Agronomy and Soils). 
1978. Contract EY-76-S-06-2221-002. 35p. Dep. NTIS, PC A03/MF 
AOl. 

The roles of oxygen concentration, seed water content, and 
their interaction with concentration of radiation-induced oxygen- 
sensitive sites in the initiation of damage to dry barley seeds were 
investigated. Seeds irradiated in evacuated glass vials with ®Co 
were hydrated at 0°C in distilled water bubbled with oxygen— 
nitrogen gas mixtures containing 0.0, 3.1, 6.25, 12.5, 25, 50, and 
100% oxygen. Biological effects of the treatments were recorded as 
M; seedling injury. Practically no oxygen effect was obtained with 
an oxygen concentration of 3.1% in the hydration gas (OCHG). The 
minimum OCHG needed to show an QO: effect increased with 
increasing seed water content between 1.8 and 10.0%, and decreased 
as the radiation dose increased, suggesting a triple factor interaction. 
For moderate levels of injury, a nearly linear increase in seedling 
injury was obtained when the OCHG was increased in an exponen- 
tial fashion. For greater seedling injury, the response tended toward 
a sigmoid shaped curve. The same types of response were obtained 
when the results were analyzed in terms of oxygen enhancement 
ratios (OER) obtained from seedling injury data. Decreases in 
oxygen independent damage were obtained as the seed water content 
was increased from 2.0 to 7.7%. A proportionately smaller increase 
in the dose was required between 7.7 and 9.9% seed water content. 
The same pattern of radiosensitivity was observed with aerobic 
hydrations and was more pronounced at intermediate levels of 
OCHG. The increase in response at intermediate OCHG was in part 
a reflection of the influence of seed water content on the level of 
OCHG needed to produce an oxygen enhancement of damage. 
Cooling seeds of 6.1% water content to dry ice temperatures imme- 
diately after irradiation at 0°C decreased both oxygen dependent and 
oxygen independent damage. The decreases in damage were greater 
at 20 krads than at 10 krads and tended to be greater at the higher 
OCHG. 


MAN 
REFER ALSO TO CITATION(S) 18065, 20428, 20452 


20447 (NTIS/PS—78/0834) Radiation effects on cells and chro- 
mosomes (a bibliography with abstracts). Report for 1964-jul 78. 
Crockett, P.W. (National Technical Information Service, Spring- 
field, VA (USA)). Aug 1978. 217p. 

Research reports are cited on radiation effects on cell physiol- 
ogy, chemistry, and genetics. Included are discussions on molecular 
mechanisms of mutagenesis, carcinogenesis, and radiotherapy. 


20448 (NUREG—0463) Occupational radiation exposure. Tenth 
annual report, 1977. Brooks, B. (Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Management and Program Anal- 
ysis). Oct 1978. 48p. NTIS, PC A04/MF AO1. 

The operation of the U.S. Nuclear Regulatory Commission's 
(NRC) centralized repository of information on the exposure of 
personnel to radiation is reported. The bulk of the information 
summarized in the report was obtained from annual and termination 
reports (Sections I and II) submitted by four categories of NRC 
licensees: operating nuclear power reactors; industrial radiographers; 
fuel fabricators and processors; and commercial processors and 
distributors of specified quantities of byproduct materials, in accord- 
ance with the requirements set forth in Part 20.407 and Part 20.408 
of Title 10, Chapter 1, Code of Federal Regulations. Annual reports 
were received from 457 covered licensees which indicated that 
98,212 individuals, with an average annual exposure of 0.40 rems, 
were monitored during 1977. The number of termination reports 
submitted by these licensees continues to increase. Personal identifi- 
cation and exposure information has been taken from about 245,000 
reports and incorporated into the repository during the ten years 
that it has been operating. 


20449 (ORNL/TM—6442) Generic assessment of radiation ex- 
posures to workers in a portable smelter and to the surrounding 
population. Randolph, M.L.; Watson, A.P.; O'Donnell, F.R. (Oak 
Ridge National Lab., TN (USA)). Oct 1978. Contract W-7405-ENG- 
26. 72p. Dep. NTIS, PC A04/MF AO1. 

A scenario for operation of a proposed portable smelter has 
been developed by National Lead Company of Ohio to recycle 
radioactively contaminated ferrous scrap arising from modifications 
at nuclear facilities of the Department of Energy. The current 
generic study complements that work by developing tables of radi- 
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ation dose conversion factors for estimation of external whole-body 
doses and 50-year whole-body internal dose commitments to routine 
workers in the smelter and to the public within 50 miles of the 
smelter. Applications of the tables to specific cases require site- 
specific source terms consisting of amounts of radionuclides present 
in scrap metal, separation efficiency for radionuclides, concentration 
of contaminated airborne particulates, ingested amount of contami- 
nated material, and amount of metal released through the stack. 
Equations relating doses to tabular values and these source terms are 
developed, and hypothetical sample calculations are given. Assump- 
tions, approximations, and limitations of the methods are discussed as 
well as nonroutine operations and nonradioactive hazards. 


20450 Chemical problems associated with technologically en- 
hanced natural radiation. Roessler, C.E.; Wethington, J.A. Jr. (Univ. 
of Florida, Gainesville). Trans. Am. Nucl. Soc.; 30: 134-135(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


20451 Gonadal and eye doses in “Co therapy for Hodgkin's 
disease. Maheshwari, P.N.; Scott, W.P.; Paryani, B.T. (Baptist Medi- 
cal Center, Jacksonville, FL). Trans. Am. Nucl. Soc.; 30: 140- 
041(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


VERTEBRATES 
REFER ALSO TO CITATION(S) 20440 


20452 (AD-A—054958) Protracted low-dose ionizing radiation 
effects upon primate performance. Final report, June 1975—June 
1977. Barnes, D.J.; Patrick, R.P.; Yochmowitz, M.G.; Yaeger, R.J.; 
Lof, N.E. (School of Aerospace Medicine, Brooks AFB, TX 
(USA)). Dec 1977. 81p. (SAM-TR—77-30). NTIS PC A05/MF AOl1. 

The effect of a 300-rad radiation exposure protracted over a 
72-hr period upon highly trained, performing primates was investi- 
gated. This experiment was designed to provide data to support 
nuclear survivability/vulnerability assessments of aircraft engaged in 
prasad missions during possible nuclear encounters, e.g., advanced 
tankers, cargo aircraft, and/or airborne command posts. Rhesus 
monkeys were trained in the operation of the Primate Equilibrium 
Platform (a ground-based aircraft control simulator). After extensive 
training, the monkeys’ behavior was monitored during the 72-hr 
radiation exposure period. Ability to control the PEP was found to 
be relatively unimpaired, but all animals displayed classic prodromal 
symptoms including productive emesis. 


ANIMALS 
REFER ALSO TO CITATION(S) 20475 


20453 (COO—119-253, pp 9-157) Preface to the injection tables. 
31 Mar 1978. 

In Research in radiobiology. Annual report of work in prog- 
ress in the internal irradiation program. 

Tabulated data are presented on dogs injected with various 
doses of 22Ra, 7°°Pu, 228Ra, 2®Th, Sr, 224Ra, 241Am, 2Cf, 4°Cf, 
253Es, 43Cm, *4Cm, 7°Pb, 7Pu, 7°5U, or 78U and sacrificed at 
various times as needed for clinical studies or maintained until 
sacrifice becomes a clinical necessity. Data on the calculated dose in 
rads to the skeleton at death and pathological changes, including 
neoplasms, observed at autopsy are included. 


20454 (COO—119-253, pp 158-160) Bone sarcoma induction in 
beagles by low doses from *°°Pu and ??°Ra, Mays, C.W.; Jee, W.S.S.; 
Taylor, G.N.; Stevens, W. 31 Mar 1978. 

In Research in radiobiology. Annual report of work in prog- 
ress in the internal irradiation program. 

Low-level studies in beagles showed *°°Pu induced 3 bone 
sarcomas at average skeletal doses of about 22 rad and 1 bone 
sarcoma (and 1 head sinus carcinoma) at 2 rad, and ??°Ra caused 1 
bone sarcoma at 275 rad. More a-induced cancers are expected 
because most of the dogs in the low-level study are still alive. 
Results within the next several years should indicate whether the 
dose-response from low doses of *°*Pu is linear, concave upward or 
concave downward, with respect to bone sarcoma induction in 
beagles. 


20455 (COO—119-253, pp 163-164) Revision of skeletal dose 
calculation in beagles injected with 2.8 uCi/KG at 3 month of age. 
Stevens, W.; Atherton, D.R.; Bruenger, F.W. 31 Mar 1978. 

In Research in radiobiology. Annual report of work in prog- 
ress in the internal irradiation program. 
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In an earlier report (COO-119-252) the average skeletal radi- 
ation dose was reported for 12 beagles which had been injected with 
2.82 pCi **°Pu at three month of age. These animals died from 
osteosarcoma at an average time after injection of 1306 +- 163 days. 
Revisions in calculations of the average skeletal dose are presented. 


20456 (COO—119-253, pp 169-185) Comparison of some skeletal 
effects of *°°Pu administered at 3 months vs. 17 months of age in 
beagles. Hitchman, J.W.; Taylor, G.N.; Eaton, J.A.; Shabestari, L.R.; 
Angus, W. 31 Mar 1978. 

In Research in radiobiology. Annual report of work in prog- 
ress in the internal irradiation program. 

Fracture incidence and healing rates have been intercom- 
pared in beagles injected with **°Pu at 17 months and 3 months of 
age. At the same injected dose (7°°Pu 2.86 Ci/kg), beagles injected 
at 3 months of age developed significantly fewer fractures, and the 
incidence of healed fractures was higher. Growth retardation, which 
has been reported in humans receiving I.V. Ra therapy in their 
youth, was not observed in beagles injected I1.V. with 2.86 wCi 
239Pu/kg at 3 months of age. Changes, however, radiographically 
apparent in the trabecular and cortical structure of the metaphaseal 
area were seen in dogs injected at 3 months of age, but not in those 
injected at 17 months of age. 


20457 (COO—119-253, pp 211-215) Correlation between initial 
deposition of Pu, trabecular bone content and tumor frequency. 
Bruenger, F.W.; Stevens, W.; Atherton, D.R.; Jee, W.S.S. 31 Mar 
1978. 

In Research in radiobiology. Annual report of work in prog- 
ress in the internal irradiation program. 

The distribution of osteosarcoma within the skeleton which 
results from the exposure of beagles to Pu or Ra is nonuniform. In 
addition, there are anatomical sites in individual bones which have a 
high or low tumor incidence and these sites vary with the respective 
nuclide. Preliminary results are reported from a study to determine if 
there is a correlation between initial nuclide deposition, bone compo- 
sition, retention of nuclide and tumor incidence. 


20458 (COO—119-253, pp 220-223) Relationship of trabecular 
bone surface areas, bone turnover rates, and initial uptake of Pu and 
Ra to sites of occurrence of osteosarcoma in beagles. Jee, W.S.S. 31 
Mar 1978. 

In Research in radiobiology. Annual report of work in prog- 
ress in the internal irradiation program. 

Since the concentration of radionuclide and bone turnover 
rates have been postulated to influence the site of bone tumor 
induction, these factors were compared to the site of bone tumor 
occurrence to detect whether they contribute to the observed corre- 
lations in beagles administered **°Pu and ?°Ra. 


20459 (COO—119-253, pp 245-253) Plutonium-induced osteosar- 
comas in the St. Bernard. Taylor, G.N.; Thurman, G.B.; Mays, C.W.; 
Shabestari, L.; Angus, W.; Eaton, J.; Hitchman, J. 31 Mar 1978. 

In Research in radiobiology. Annual report of work in prog- 
ress in the internal irradiation program. 

Thirteen osteosarcomas have been observed among the 7 St. 
Bernards that have died following the injection of **°Pu. Prelimi- 
nary data indicate that the St. Bernard is about 6 times more 
sensitive than the Beagle, and about 150 times more sensitive than 
the average person is to 7°°Pu-induced bone sarcomas. Thus, the St. 
Bernard may be an excellent model to study the pathogenesis of 
bone cancer induction, to evaluate the relationship between sponta- 
neous susceptibility and radiosensitivity, and to determine whether 
or not radiosensitivity significantly affects the toxicity ratio. 


20460 (COO—119-253, pp 254-259) Effect of gonadectomy on 
the incidence of plutonium-induced bone cancer in mice. Taylor, G.N.; 
—- P.; Mays, C.W.; Talbot, L.; Van Moorhem, D. 31 Mar 
1978. 


In Research in radiobiology. Annual report of work in prog- 
ress in the internal irradiation program. 

The incidence of **°Pu-induced bone cancer, after a single 
intraperitoneal injection of the monomeric (Pu IV) form, is signifi- 
cantly higher in female than in male mice. To evaluate the role of the 
gonads in this sex-related difference, BALB/c mice, male and 
female, were castrated 40 days prior to plutonium injection and their 
plutonium-induced tumor incidence was determined. After castra- 
tion, the bone sarcoma incidence in the two sexes was approximately 
equal. This resulted from an increased incidence in the castrated 
males and a decreased incidence in the ovariectomized females, as 
compared to the intact plutonium-treated group. 


20461 (COO—119-253) Research in radiobiology. Annual report 
of work in progress in the internal irradiation program. Jee, W.S.S. 
(Utah Univ., Salt Lake City (USA). Coll. of Medicine). 31 Mar 1978. 
Contract EY-76-C-02-0119. 339p. Dep. NTIS, PC A15/MF AOl. 
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Separate abstracts were prepared on 28 sections of this report 
that discusses the distribution and toxicity of injected isotopes of 
transuranium and other selected elements in dogs. 


MAN 
REFER ALSO TO CITATION(S) 18182, 20349, 20350 


20462 (AD-A—052681) Radiation dose analysis of a PWR 1 
accident for the projected reactor site at Cementon, New York. 
Huncharek, J.D. (Rensselaer Polytechnic Inst., Troy, NY (USA)). 
Mar 1976. 159p. NTIS PC A08/MF AO1. 

Thesis. 

This study is an evaluation of a pressurized-water reactor 
(PWR) accident as defined by WASH 1400 for the proposed nuclear 
reactor site at Cementon, N. Y. Using an extension of the Environ- 
mental Protection Agency’s AIREM computer code, the followi 
were analyzed for up to 50 miles for 16 com direction: (1 
whole-body doses due to cloud submersion, inhalation, and ground 
deposition; and (2) thyroid, lung, and gastrointestinal tract doses due 
to inhalation. In addition, a model was developed to simulate popula- 
tion evacuation up to both 10 and 50 miles and again determine 
doses. Subsequently, the nuclide concentration in drinking water, 
milk, and fish in the area of interest is examined, as well as doses due 
to swimming in a nearby contaminated lake. Iodine-131 is the isotope 
of concern, being the major contributor to the inhalation dose which 
itself contributes 60% of the total dose received in this instance. 
Evacuation, a significant mode of dose reduction, is examined. An 
alternate plan of seeking shelter in the event of an accident is 
suggested because at close proximities to the site, the average winds 
would be expected to carry the radioactive cloud downwind much 
too quickly to permit successful evacuation. 


20463 (PB—278974) Radiation exposure and risk estimates for 
inhaled airborne radioactive pollutants including hot particles. Annual 
report 1 July 1976—30 June 1977. Mewhinney, J.A. (Lovelace 
Foundation for Medical Education and Research, Albuquerque, NM 
(USA). Inhalation Toxicology Research Inst.). Mar 1978. Contract 
E(29-2)-1013. 154p. NTIS PC A08/MF AO1. 

Contents: Mixed-oxide fuel fabrication; Generation of aero- 
sols of mixed uranium-plutonium oxides from dry powders for 
animal inhalation exposures; Analytical radiochemical determination 
of U, Pu and Am in biological samples; Physical chemical character- 
ization of mixed uranium-plutonium oxide nuclear fuel as samples 
during animal inhalation exposure; Pilot studies of deposition and 
retention of industrial mixed-oxide aerosols in the laboratory rat; 
Extended radiation dose pattern studies of aerosols of mixed urani- 
um-plutonium oxides treated at 750C inhaled by Fishcer-344 rats, 
beagle dogs and cynomolgus monkeys; Extended radiation dose 
pattern studies of aerosols of plutonium dioxide, treated at 850C and 
inhaled by Fischer-344 rats, beagle dogs and cynomolgus monkeys. 


ANIMALS 
REFER ALSO TO CITATION(S) 20350, 20412, 20461 


20464 (COO—119-253, pp 161-162) Differences in the initial 
deposition of Pu and Ra in the skeleton. Atherton, D.R.; Bruenger, 
F.W.; Stevens, W. 31 Mar 1978. 

In Research in radiobiology. Annual report of work in prog- 
ress in the internal irradiation program. 

The ratio (still a yy 4 relating the experimentally deter- 
mined effects of Pu and Ra in some animal species to observed 
effects of various isotopes of Ra in man presently provides the most 
reasonable basis for an assessment of the risk resulting to man from 
Pu. Extensive studies with the beagle have shown that an evaluation 
of this ratio on the basis of average skeletal radiation dose is 
complicated by several factors, one of which is the difference in the 
initial (gross) distribution of Pu and Ra between the various skeletal 
parts. Studies on the initial deposition of Pu and Ra in the whole 
skeleton and in individual parts of the skeleton after injection of the 
two nuclides as citrates demonstrated that significant differences in 
the distribution within the various skeletal parts exist, although the 
total deposition of the two nuclides in the whole skeleton is practi- 
cally the same. 


20465 (COO—119-253, pp 165-168) Serial study of 7°°Pu reten- 
tion and distribution in the juvenile beagle. Atherton, D.R.; Bruenger, 
F.W.; Stevens, W. 31 Mar 1978. 

In Research in radiobiology. Annual report of work in prog- 
ress in the internal irradiation program. 

A program designed to evaluate the initial deposition and 
changes in the retention and distribution of ***Pu as a function of 
time following its administration to the juvenile (3 month old) beagle 
is in its second year. Presently, data have been obtained by serial 
sacrifice at 7, 14, 28, 56, 89, 119, 360, and 364 days aye a. 
injection of 0.096 wCi Pu/kg (2-level). Concentrations of Pu (% of 
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injected Pu/gm of tissue) measured in some of the soft tissues are 
presented in tabular form. 


20466 (COO—119-253, pp 186-190) Use of rib biopsy specimens 
in understanding skeletal kinetics of Pu-239. Kimmel, D.B.; Atherton, 
D.R.; Stevens, W.; Bruenger, F.W.; Jee, W.S.S. 31 Mar 1978. 

In Research in radiobiology. Annual report of work in prog- 
ress in the internal irradiation program. 

Rib biopsy specimens from ***Pu injected beagles were ana- 
lyzed radiochemically, autoradiographically, and by quantitative his- 
tology. Results were compared to earlier data obtained from a few 
serial sacrifice animals. Data compare favorably with those seen in 
studies of whole animal skeletons, leading to the conclusion that 
study of a large number of biopsy specimens will yield reliable 
information on retention of Pu, bone surface concentration of Pu, 
and bone turnover. 


20467 (COO— 119-253, pp a yg oe ag and reten- 
tion of **°Pu on trabecular surfaces in the beagle. Wronski, T.J.; 
Smith, J.M.; Jee, W.S.S. 31 Mar 1978. 

In Research in radiobiology. Annual report of work in prog- 
ress in the internal irradiation program. 

An attempt was made to characterize the initial uptake and 
retention of **°Pu on trabecular surfaces at times up to one year 
post-injection at five skeletal sites of the beagle. The first lumbar 
vertebra, pelvis, and proximal humerus exhibited a high initial uptake 

of 7°°Pu and tended to lose 7°*Pu from their trabecular surfaces with 
time. The proximal ulna and distal humerus had a low initial concen- 
tration of **°Pu on trabecular surfaces, which remained approxi- 
mately constant with time. These differences in the retention of 
239Pu are attributed to differences in the rate of trabecular bone 
turnover at these skeletal sites. 


20468 (COO—119-253, pp 263-276) Early retention and distribu- 
tion of injected **‘Ra in beagles. Lloyd, R.D.; Mays, C.W.; Taylor, 
G.N.; Atherton, D.R.; Bruenger, F.W.; Jones, C.W. 31 Mar 1978. 

In Research in radiobiology. Annual report of work in prog- 
ress in the internal irradiation program. 

The retention, distribution, and skeletal dosimetry of injected 
224Ra in beagles has been studied in six young adult dogs sacrificed 
0.04 to 7 days after **Ra administration. Biological retention of 
224Ra in the skeleton nym 48 percent (37 to 60 percent), and soft 
tissue retention decreased from 61 percent at 0.04 days to 6 percent 
at 7 days. At death there was an excess of !*Pb over 7**Ra in red 
cells and liver, an excess of ?!*Bi over 7*Ra in kidneys and plasma, 
and a deficiency of both **Pb and **Bi relative to ?*Ra in eyes and 
bone. These data indicate that the escape of °Rn produced in bone 
by **Ra decay is roughly 8 percent. From the retention in the 
skeleton of 7**Ra, *!*Pb, and 7!*Bi, it was calculated that the 
injection of 1 uci 24Ra/kg results in an average skeletal dose of 
about 40 rad in a beagle having 75 g skeleton/kg body. 


20469 (COO—119-253, PP 277-282) Retention equations and re- 
vised skeletal dosimetry for **‘Am in beagles. Lloyd, R.D.; Mays, 
C.W. 31 Mar 1978. 

In Research in radiobiology. Annual report of work in prog- 
ress in the internal irradiation program. 

Equations have been derived which describe the retention of 
injected **'Am into 17-month-old beagles in the liver, the non-liver 
tissue, and in the skeleton. Retention was found to be dose-level 
dependent, and different sets of equations were obtained for dogs 
given about 3 wCi/kg and higher; 0.9 wCi/kg; 0.3 wCi/kg; and 0.1 
pCi/kg and lower. Average skeletal doses for all dead animals in our 
241 Am experiment have been recalculated, based on these equations. 


20470 (COO—119-253, pp 283-286) Revised skeletal dosimetry 
for beagles injected with **°Cf or *°*Cf. Lloyd, R.D.; Mays, C.W. 31 
Mar 1978. 

In Research in radiobiology. Annual report of work in prog- 
ress in the internal irradiation program. 

When 17-month-old beagles are injected intravenously with 
californium citrate, 50 percent deposits in the skeleton and is retained 
with a biological half-time of about 26 years. Revised average 
skeletal doses were calculated for the beagles injected with **°Cf or 
252Cf that have died. 


20471 (COO—119-253, pp 287-290) Early distribution and ex- 
cretion of **°U in the beagle. Bruenger, F.W.; Atherton, D.R.; 
Stevens, W.; Buster, D.S.; Taylor, G.N. 31 Mar 1978. 

In Research in radiobiology. Annual report of work in prog- 
ress in the internal irradiation program. 

The distribution, excretion and retention of 7°°U after its 
injection as U VI citrate was studied between 1 day and 2 years post 
injection (P.I.). The nuclide was removed rapidly from the circula- 
tion and up to 60 percent of the injected dose was excreted during 
the first day in the urine. Whole body retention was 17 percent at 1 
week, 11 percent at 3 weeks and less than 5 percent at 2 years P.I. 
The main target organs are skeleton and kidney. High concentrations 
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of U in the kidney caused irreparable damage. The concentration of 
the nuclide in plasma, selected soft tissue organs and in the skeleton 
was described by either biphasic or single exponential equations. 


20472 (COO—119-253, pp 291-299) Distribution and transloca- 
tion of particulate plutonium (hot particle: serial sacrifice study). 
— W.; Bruenger, F.W.; Atherton, D.R.; Buster, D.S. 31 Mar 
1978. 

In Research in radiobiology. Annual report of work in prog- 
ress in the internal irradiation program. 

The dissolution and elimination of particulate **°Pu (Pu-P) 
from its initial sites of deposition, its translocation, and redeposition 
in other soft tissue organs and the skeleton are being investigated. At 
the present time, beagles have been sacrificed sequentially at times 
ranging from 30 to 420 days post-injection (P.I.). During this time, 
the deposit in the liver, spleen, and lung decreased with half times of 
approximately 410, 240, and 285 days, respectively. Approximately 
56 percent of the Pu lost from these organs was redeposited in the 
skeleton, while the remaining 44 percent was either excreted via 
feces or redeposited in soft tissue organs. While initial deposition of 
Pu-P in the skeleton was largely in macrophages of the marrow, 
secondary deposition resulting from translocation was on bone sur- 
faces. This continuous deposition resulted in a diffuse distribution in 
areas of growing bone and in a dense accumulation of Pu on non- 
growing surfaces. Such a distribution has the potential for exposing 
to a-irradiation all cells involved in osteogenesis and, therefore, 
thought to be critical in formation of osteosarcoma. 


20473 (COO—119-253, pp 300-304) Kinetic model for transloca- 
tion of Pu-P from phagocytic organs to bone. Bruenger, F.W.; Ste- 
vens, W.; Atherton, D.R.; Smith, J.M. 31 Mar 1978. 

In Research in radiobiology. Annual report of work in prog- 
ress in the internal irradiation program. 

Following initial deposition after injection of particulate Pu 
(Pu-P), the nuc chide i is lost gradually from the primary deposit in 
phagocytic organs but the deposit in bone increases. Each of the 
decreasing retentions observed in liver, spleen and lung can be 
described by an equation, which is given. The increase of Pu in 
skeleton can also be described empirically by an equation, which is 
given. 


20474 (COO—119-253, pp 305-313) Further studies on the re- 
moval of systemically absorbed '°°Cd in mice using a combination of 
chelating agents. Boseman, J.J.; Lloyd, R.D.; Jones, C.W.; Mays, 


C.W. 31 Mar 1978. 

In Research in radiobiology. Annual report of work in prog- 
ress in the internal irradiation program. 

A pilot study showed that certain combinations of chelating 
agents significantly reduced the total-body burden of systemically 
absorbed '°Cd in mice. Further investigation was necessary to 
determine if the observed effect was directly attributable to a combi- 
nation of the chelating agents or to any one agent alone. The agents 
were ZnNas diethylenetriaminepentaacetate (ZnDTPA) and 2,3- 
dimercaptopropanol (British Anti Lewisite, or BAL). C57BL/Do 
male mice were each injected intraperitoneally Gp.) at 191 to 195 
days of age with approximately 2 mCi of carrier-free Cd. The 
treatment regimens were as follows: physiological saline; ZnDTPA; 
BAL; and ZnDTPA + BAL. All mice were treated Monday 
through Thursday each week. Total: body '°°Cd retention was deter- 
mined periodically by counting the 88 keV y-ray emitted by Cd, 
using a Nal(T1) detector. After six weeks on the treatment schedule, 
the mice fell into two statistically different groups. Mice with the 
lowest mean biological retention of Cd (approximately 38 per- 
cent) were treated with BAL or BAL + ZnDTPA. Mice with the 
highest mean biological retention (approximately 72 percent) were 
treated with physiological saline or ZnDTPA. The fraction of total- 
body '°Cd content was determined in the kidneys, livers, femurs, 
and gonads. Chelation therapy with BAL indicated that a larger 
fraction of °°Cd was removed from the kidneys than from the liver. 


20475 (PNL-SA—6489) Deposition, translocation, and effects of 
transuranic particles inhaled by experimental animals. Craig, D.K.; 
Ballou, J.E.; Dagle, G.E.; Mahlum, D.D.; Park, J.F.; Sanders, C.L.; 
Sikov, M.R.; Stuart, B.O. (Battelle Pacific Northwest Labs., Rich- 
land, WA (USA)). 1977. Contract EY-76-C-06-1830. 3lp. (CONF- 
771109—110). Dep. NTIS, PC A03/MF AOl1. 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

Inhalation exposure constitutes the most likely route of en- 
trance for transuranics into the body. Cancer is the most likely 
consequence of exposure, but several thousand workers have been 
exposed during the last 30 yrs without, so far, evidence of exposure- 
related effects. Several soluble and insoluble transuranic compounds 
have been studied in rodents and dogs, either alone or combined 
with exposure to other materials (e.g., PuO2.—UO, fuel and Na). 
These studies have provided a wide variety of spatial and temporal 
dose distribution patterns in the lung. The distribution and total 
initial deposition in the respiratory tract is a function of the physical 
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characteristics of the inhaled aerosols (size distribution, shape, hy- 

roscopicity) and of the morphology and physiology of the animal. 

ranslocation rates, organ and tissue distribution and excretion in 
urine and feces, are a function of the physicochemical characteristics 
of the deposited material (solubility, specific activity, chemical com- 
pound, etc.). Differences in rate of translocation of the solubilized 
material, primarily to the liver and bone, determines the radiation 
dose to the various tissues involved. Insoluble particles of plutonium 
dioxide are transferred to the thoracic lymph nodes, which may be 
functionally destroyed as a consequence. Radiation pneumonitis and 
pulmonary fibrosis are the main causes of death in animals with 
cumulative radiation doses to the lung of a few thousand rads. The 
most significant long-term effect of inhaled transuranic compounds 
in animals is the development of lung and bone tumors. The main 
type of lung tumor in both dog and rat is the bronchioloalveolar 
carcinoma (adenocarcinoma). However, tumor type is a function of 
radiation dose and dose-distribution at high doses. Bone ranks next 
to lung as the tissue developing the most tumors following inhalation 
of transuranics. 


PLANTS 
REFER ALSO TO CITATION(S) 20351, 20352 


THERMAL EFFECTS 


INVERTEBRATES 


20476 (PB—279763) Effects of temperature on aquatic organism 
sensitivity to selected chemicals. Cairns, J. Jr.; Buikema, A.L. Jr.; 
Heath, A.G.; Parker, B.C. (Virginia Polytechnic Inst. and State 
Univ., Blacksburg (USA). Virginia Water Resources Research 
Center). Feb 1978. 92p. (VPI-VWRRC-Bull—106). NTIS PC A05/ 
MF AO1. 

This research evaluates the effect of temperature on the 
sensitivity of food web organisms to selected chemicals. Test organ- 
isms included planktonic algae, zooplankton, microbenthos, macro- 
benthos, and fishes. The chemicals used were copper, zinc, chro- 
mate, chlorine, cyanide, and phenol. The sensitivity of the test 
organisms to these chemicals was studied over a temperature range 
of 5 to 35C. The specific temperatures studied varied with each 
species. Results indicate considerable variation in the sensitivity of 
each species, depending on the chemical and the test temperature. 
Generally, the algal responses to the temperature and chemicals 
varied depending on the thermal sensitivity of the algal species in 
question. The invertebrates usually exhibited the classic response of 
increased sensitivity to chemicals at higher temperatures. 


VERTEBRATES 
REFER ALSO TO CITATION(S) 20476 


20477 (PB—280278) Acoustic surveys of fish distributions in the 
Morgantown SES intake embayment. Technical note. Richkus, W.A.; 
Zankel, K.L.; Kobler, B.; Haire, M.S. (Martin Marietta Corp., Balti- 
more, MD (USA). Environmental Technology Center). May 1977. 
139p. NTIS PC A07/MF AO1. 

Impingement of fish on power plant intake screens is one 
meaas by which plant operations can cause decreases in fish popula- 
tions. A knowledge of factors influencing the magnitude of impinge- 
ment might suggest possible modifications of intake structures or 
operations which would minimize fish mortality. One factor contrib- 
uting to impingement may be the presence of a semi-enclosed intake 
embayment in front of the intake screens. Large concentrations of 
fish have frequently been observed in such structures, where vulner- 
ability to impingement would appear to be high. This study was 
conducted to test an acoustic method for surveying fish distribution 
in intake embayments. Work was performed at the Potomac Electric 
Power Company's Morgantown plant in Charles County, Maryland. 


CHEMICALS METABOLISM AND TOXICITY 


REFER ALSO TO CITATION(S) 17859, 20334 


MICROORGANISMS 
REFER ALSO TO CITATION(S) 20445 


20478 (LA—7437-MS) In vitro mutagenicity testing. I. Kermide 
601 resin, Sylgard 184 encapsulating resin, and Sylgard 184 curing 
agent. Wang, S.Y.; Smith, D.M. (Los Alamos Scientific Lab., NM 
(USA)). Aug 1978. Contract W-7405-ENG-36. 6p. Dep. NTIS, PC 
A02/MF AOI. 
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Five compounds, Kerimide 601 resin, Sylgard 184 encapsulat- 
ing resin, Sylgard 184 curing agent, benzo(a)pyrene, and acridine 
orange were tested for in vitro mutagenicity using the Ames Salmo- 
nella assay system. Kerimide 601 resin, Sylgard 184 encapsulating 
resin, and Sylgard 184 curing agent were not mutagenic under the 
described experimental conditions, while benzo(a)pyrene and acri- 
dine orange were both mutagenic. 


PLANTS 
REFER ALSO TO CITATION(S) 20445 


20479 (PB—280167) Bioconversion of saline water. Final report 
on phase 1, 1 October 1977—31 March 1978. Isbister, J.D.; Levin, 
G.V. (Biospherics Inc., Rockville, MD (USA)). 31 Mar 1978. Con- 
tract NSF-AER77-19732. 58p. NTIS PC A04/MF AOI. 

Saline water conversion has not yet become economically 
feasible for municipal, industrial or agricultural use. This report 
presents results from experiments for algal uptake and excretion of 
sodium as a possible desalting technique. Environmental changes 
which could be easily manipulated were made in attempts to induce 
uptake/release of sodium for algal cells. The factors selected for 
experimental manipulation were: pH, salinity, temperature, light vs 
dark conditions, addition and depletion of energy sources, addition 
of toxic compound, and addition of sewage sludge. No significant 
uptake or excretion of sodium or chloride was obtained in the algal 
species studied when the selected environmental manipulations were 
made, with the exception of a possible uptake of sodium when the 
algal culture was studied in the presence of activated sludge. Results 
were essentially negative and did not confirm earlier positive find- 
ings upon which the study was based, however, only a few species 
were studied. Further study of a wide range of algal species and 
conditions may be warranted because of the significance of the 
objective. 


20480 (UCRL—81691) Ecological effects of atmospheric re- 
leases from synthetic fuels processes. Shinn, J.H.; Kercher, J. R 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 21 
Sep 1978. Contract W-7405-ENG-48. 15p. (CONF-780903—1). Dep. 
NTIS, PC A02/MF AOl. 

From Symposium on potential health and environmental ef- 
fects of synthetic fossil fuel technologies; Gatlinburg, TN, USA (25 
Sep 1978). 

The primary ecolo _— effects of exposure to synthetic fuels 
gas-stream emissions are discussed. The primary impacts will be on 
vegetation due to a combination of phytotoxic gases. Little is known 
about the effects of potential trace gas emissions such as COS, CS2, 
hydrocarbons, and volatile metals, but the most oa caeesece phytoac- 
tive gases are CO: and H2S. With the aid of a model, photosynthesis 
and growth effects are investigated, based on experimental, bioassay 
dose-response data with mixtures of gases. The threshold concentra- 
tion for growth injury (dry matter production) is an order of 
magnitude lower than for photosynthesis. Carbon dioxide amelio- 
rates the H2S effects; and other environmental influences on dose- 
response were demonstrated by the model. Urban smog (ozone) 
increases the toxicity of HeS. However, under worse case conditions 
(chronic exposure, no CO, present), the threshold for leaf injury is 
about 0.2 ppM HS. 


INVERTEBRATES 
REFER ALSO TO CITATION(S) 20476 


20481 (ORO—5593-1) Effect of petroleum-related pollutants on 
Aurelia growth and development. Progress report, September 12, 
1977—November 15, 1978. Spangenberg, D.B. (Eastern Virginia 
Medical School, Norfolk (USA)). 1978. Contract EE-77-S-05-5593. 
26p. Dep. NTIS, PC A03/MF AO1. 

Strobilation initiation studies revealed that phenol and aniline 
inhibited strobilation initiation and phenol (at lower dosages) caused 
a reversal of strobilation initiation whereas benzo(a)pyrene did not 
affect this process. Ephyra abnormalities were created by phenol 
(abnormal pulsing and a cup-shaped morphology) naphthalene (ab- 
normal lappet formation) and aniline (impaired nematocyst synthe- 
sis). Statolith synthesis was reduced by aniline, naphthalene, phenol, 
and benzo(a)pyrene. Budding rates were likewise retarded by phenol 
and aniline as was the metamorphosis of planulae into polyps. 
Tentacle regeneration of mature polyps was not affected by phenol 
or aniline. A specific testing procedure for the administration of the 
water insoluble hydrocarbons was developed using sonication. The 
hydrocarbons were reduced to very fine particles with sonication 
and the minute particles were taken into the jellyfish. New jellyfish 
cultures were developed from medusae collected in Norfolk. These 
organisms responded to iodide, thyroxine, and hydrocarbons in a 
similar manner as the Texas Aurelia. The hydrocarbon effects on 
strobilation initiation and ephyra formation suggested that the hy- 
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drocarbons affected thyroxine synthesis and/or action in the jellyfish 
(and other organisms) and call for detailed studies as to their specific 
mechanisms of action. 


VERTEBRATES 
REFER ALSO TO CITATION(S) 20365, 20461, 20476 


20482 (COO—119-253, pp 314-326) Chelation of systemically 
absorbed cadmium in mice with 2,3-dimercaptopropanol. Jones, C.W.; 
Lloyd, R.D.; Mays, C.W. 31 Mar 1978. 

In Research in radiobiology. Annual report of work in prog- 
ress in the internal irradiation program. 

The cadmium chelating efficacy of 2,3-dimercaptopropanol 
(BAL), at two dose levels in two oil media was evaluated. CS7BL/ 
Do mice, aged 9 to 11 months, were injected intraperitoneally (ip) 
with 0.052 mg of stable cadmium as CdClz labeled with approximate- 
ly 2 wCi of carrier-free '°°Cd, and assigned to one of the following 
treatments: physiological saline (69 mg/kg/day); BAL (84 mg/kg/ 
day) in peanut oil; BAL (84 mg/kg/day) in cottonseed oil; and BAL 
(28 mg/kg/day) in peanut oil. Mice were treated four days a week. 
Using a Nal(T1) detector system, the total-body retention of Cd 
was determined periodically. After 42 days on this regimen, the 
mean total-body retention of }Cd in the saline controls was ap- 
proximately 86 percent in males and 91 percent in females. Mice 
treated with BAL at 28 mg/kg/day did not have total-body reten- 
tions significantly different from the saline controls. After 42 days, 
the mice at 84 mg BAL/kg/day in either peanut oil or cottonseed oil 
showed a significant reduction in total-body retention, with 71 
percent in males and 70 percent in females for the groups given BAL 
in peanut oil, and 62 percent in males and 72 percent in females for 
those given BAL in cottonseed oil. Measurement of '°°Cd content in 
kidneys, livers, femora, and gonads indicated that BAL removed a 
larger fraction of '°Cd from the kidneys than from the liver. 
Relatively little '°*Cd was removed from the femora, and 1°°Cd was 
strongly retained by gonadal tissue. 


20483 (COO—119-253, pp 327-335) Zn-DTPA safety in the 
mouse fetus. Calder, S.E.; Mays, C.W.; Taylor, G.N.; Brammer, T. 
31 Mar 1978. 

In Research in radiobiology. Annual report of work in prog- 
ress in the internal irradiation program. 

The experiment was conducted to determine the effect of 
very high doses of subcutaneously injected Zn-DTPA on pregnant 
mice and their fetuses. The females were subcutaneously injected 
daily with one of the following: Zn-DTPA made from ZnO and 
DTPA; a preparation of Zn-DTPA made from ZnClk and DTPA 
which contained an additional 2 moles of NaCl per mole of DTPA; 
hypertonic saline with an osmolarity equal to the Zn-DTPA + 2 
NaCl preparation; or isotonic saline (controls). Among the mice 
injected with 11.5 m mole Zn-DTPA/kg/day, no statistically signifi- 
cant variations from the controls were noted in number of parturient 
dams, number of pups per litter, or total number of pups surviving at 
7 days of age. Only birth weights in this group deviated from the 
controls, the average weight being 1.09 compared to 1.30 g for the 
controls (P greater than 0.001). At the 5.75 and 2.88 m mole Zn- 
DTPA/kg/day level, all results were indistinguishable from those of 
the controls. The 11.5 m mole Zn-DTPA/kg/day injections also 
resulted in depressed birth weights and three dams in this group died 
on days 19, 30, and 32 of the experiment with acute kidney damage 
(degeneration and/or necrosis of the proximal and distal tubules). 
Evidence of one abortion was also found in this group. At 5.75 and 
2.88 m mole Zn-DTPA/kg/day, no deleterious effects were noted. 


20484 (PB—280413) Physiological response to atmospheric pol- 
lutants. Amdur, M.O. (Harvard School of Public Health, Boston, 
MA (USA)). Mar 1978. 44p. NTIS PC A03/MF AOl1. 

During the period of this grant several materials were exam- 
ined as air pollutants of interest for their irritant effects. These 
included sulfuric acid, a series of inorganic sulfates, and a combina- 
tion of ozone and sulfur dioxide. Some attention was also given to 
the effect of various oil mists on the irritant response to sulfur 
dioxide. The method used for measuring irritant response was by 
simultaneous tracings of intrapleural pressure, tidal volume, and rate 
of flow of gas in and out of the respiratory system. By relating the 
intrapleural pressure change to the change in flow rate at points of 
equal lung volume, it was possible to calculate the flow resistance; 
by relating pressure change to volume at the beginning and end of 
inspiration, it was possible to calculate compliance. The concentra- 
tions used in these studies are well within the range of human 
exposure. These studies indicate that the irritant response previously 
observed at higher concentrations of sulfuric acid is also observed at 
concentrations below | mg/cu m. 


20485 Effects of phloretin and theophylline on 3-O-methylglucose 
transport by intestinal epithelial cells. Randles, J.; Kimmich, G.A. 
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(Univ. of Rochester, NY). Am. J. Physiol.; 234: No. 3, C64-C72(Mar 
1978). 

Phloretin and theophylline each exert an immediate inhibitory 
effect on the Na* -independent, facilitated-diffusion transport system 
for sugar associated with intestinal epithelial cells. Phloretin inhibits 
approximately 50% more of the total Na* -independent sugar flux 
than theophylline. Neither agent has an immediate effect on the 
Na* -dependent, concentrative sugar transport system, although 
preincubation of the cells with phloretin causes a significant inhibi- 
tion. The slowly developing effect is correlated with a decrease in 
cellular adenosine triphosphate (ATP) and an elevation of intracellu- 
lar Na*. Other agents which elevate cell Na* also inhibit Na* - 
dependent sugar influx, even if ATP levels are not depleted. On the 
other hand, if ATP is depleted by phloretin under conditions in 
which the cells do not gain Na*, the inhibitory effect on Na*- 
es sugar flux tends to disappear. The slow-onset phloretin 
effects are due to transinhibition of the Na* -dependent sugar carrier 
by cellular Na*. When the passive sugar carrier is inhibited by 
phloretin or theophylline, the concentrative system can establish an 
enhanced sugar gradient. Because of the secondary metabolic effects 
of phloretin, theophylline induces a greater gradient enhancement 
despite its more limited effect on the passive sugar-transport system. 
Sugar gradients as large as 20-fold are induced by theophylline, in 
contrast to 12-fold gradients observed in the presence of phloretin 
and approximately 7- to 8-fold for untreated cells. These results are 
discussed in terms of conceptual questions regarding the energetics 
of Na* -dependent transport systems. 


20486 Extracorporeal complexing hemodialysis system for the 
treatment of methylmercury poisoning. II. In vivo applications in the 
dog. Kostyniak, P.J.; Clarkson, T.W.; Abbasi, A.H. (Univ. of Roch- 
ester, NY). J. Pharmacol. Exp. Ther.; 203: No. 2, 253-263(1977). 

An extracorporeal regional complexing hemodialysis proce- 
dure is described which has been successfully applied for the en- 
hancement of removal of methylmercury in the dog. The procedure 
utilizes the extracorporeal addition of cysteine to arterial blood 
entering a hemodialyzer, forming a large pool of complexed dialyza- 
ble methylmercury in plasma. Diffusion of this methylmercury com- 
plex across the dialyzer membrane into dialysate accounts for large 
amounts of methylmercury being removed from the animal. In 
conjunction with methylmercury removal, the majority of the in- 
fused cysteine is also removed resulting in comparatively low sys- 
temic doses of cysteine to the animal. At blood flow rates of 45 ml/ 
min, and dialysate flow rates of approximately 550 ml/min, the mean 
percentage of methylmercury cleared from blood passing through 
the dialyzer was 39%. Rates of elimination of methylmercury from 
the dog could be increased by a factor of 100 during the extracorpor- 
eal regional complexing hemodialysis procedure. Regional collimat- 
ed counting of radioactivity along the length of the dog revealed a 
decline in all areas including the head region. The procedure was 
void of any noticeable side effects during treatment or as evidence 
by histological evaluation of liver and kidney after treatment. 


MAN 
REFER ALSO TO CITATION(S) 19647 


20487 (AD-A—053455) Health and safety implications of diesel 
locomotive emissions. Final report. Sanders, M.S.; Peay, J.M. (Navy 
Personnel Research and Development Center, San Diego, CA 
(USA)). Apr 1978. 64p. (NPRDC-TR—78-17). NTIS PC A04/MF 
AOl. 


A review of the published literature was made to determine 
whether there are health and/or safety effects of long-term exposure 
to low concentrations of diesel emissions within the ranges reported 
in actual railroad operations. No consistent evidence was found 
linking low concentrations of diesel emissions to long-term health 
effects or short-term respiratory function. Evidence was found link- 
ing emissions to eye irritation. Interviews with union officials and 
operating crews, letters from union members, union file material, and 
miscellaneous locomotive and caboose inspection reports pointed to 
the conclusion that diesel emissions are not a widespread or frequent 
problem in the railroad environment. There may be short-term, 
infrequent occurences of burning eyes, headache, and nausea, but 
any safety consequences of such symptoms could not be determined. 
(Author) 


20488 (UR—3490-1473) Environmental contaminants as origins 
of disordered behavior. Weiss, B. (Rochester Univ., NY (USA)). 
1978. Contract EY-76-C-02-3490. 16p. (CONF-780379—1). Dep. 
NTIS, PC A02/MF AO1. 

From Children with learning disabilities workshop; Kansas 
City, KS, USA (1 Mar 1978). 

Behavioral toxicology studies the behavioral effects of con- 
taminants, such as heavy metals, in environmental and occupational 
a A classic example of metal poisoning with behavioral effects 
is Pink Disease, or acrodynia, due to mercurous chloride intoxication 
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in children. Thalidomide is a more prominent example. Behavioral 
changes, unlike tangible consequences of pollution, are difficult to 
perceive as dangers and to correct. Other examples of environmental 
pollutants causing behavioral symptoms upon intoxication are poly- 
brominated biphenyls, lead, mercury, methylmercury, and a variety 
of food additives. Sensitivity to food colors and flavors is suspected 
to be the cause of behavioral abnormalities in children now labeled 
as hyperactive or hyperkinetic. (ERB) 


OTHER ENVIRONMENTAL POLLUTANT 
EFFECTS 


REFER ALSO TO CITATION(S) 20283, 20284, 20285, 20420 


20489 (AD-A—053394) Review of occupational safety and 
health aspects of electromagnetic pulse exposure. Final report. Bruner, 
A. (Lovelace Biomedical and Environmental Research Inst., Albu- 
querque, NM (USA)). Feb 1977. Contract DNA001-73-C-0003. 22p. 
NTIS PC A02/MF AOl. 

This report describes the nature of the typical occupational 
exposure to electromagnetic pulses (EMP) received by personnel 
working at EMP simulator facilities and summarizes the medical 
surveillance observations collected on those personnel. Data from 
both informal observations and from comprehensive annual physical 
examinations of approximately 600 workers ex d to various 
EMP’s over a number of years disclosed no adverse health effects 
attributable to EMP exposure. It was concluded that sufficient no- 
effect findings from both the human and animal experiences now 
exist to confidently allay fears of an EMP worker exposure hazard, 
at least for within a 10-year observational time frame. (Author) 


20490 (AD-A—053714) USAF Bioenvironmental Noise Data 
Handbook. Volume 118. MMOD-4 generator. Technical report. 
Gorman, R.W. (Aerospace Medical Research Lab., Wright-Patter- 
son AFB, OH (USA)). Dec 1977. 27p. (AMRL-TR—75- 
50(Vol.118)). NTIS PC A03/MF AOl. 

The MD-4 Generator is a motor driven generator set de- 
signed to furnish alternating current for hangers, maintenance shops 
and industrial facilities where precision bench mockup and test 
equipment requiring precise power are operated and tested. This 
report provides measured data defining the bioacoustic environments 
produced by this unit operating inside a large aircraft hanger at 
normal rated conditions. Near-field data are reported for 37 locations 
in a wide variety of physical and psychoacoustic measures: overall 
and band sound pressure levels, C-weighted and A-weighted sound 
levels, preferred speech interference level, perceived noise level, and 
limiting times for total daily exposure of personnel with and without 
standard Air Force ear protectors. 


20491 (AD-A—054119) Comparison of the maximum permissible 
exposure with the doses required to induce retinal alterations from Q- 
switched ruby laser exposures. Interim report, 1 August—31 October 
1976. Stuck, B.E. (Letterman Army Inst. of Research, San Francis- 
co, CA (USA)). Jan 1977. 16p. (LAIR—35). NTIS PC A02/MF 
AOl. 


Documents which state maximum permissible exposures 
(MPE) for laser radiation have been criticized by the military system 
developers and the laser industry as being too conservative. In this 
report, the MPEs were compared with the doses required for three 
exposure conditions where dose-response relationships for the ocular 
exposure of rhesus monkeys to a Q-switched laser have been previ- 
ously reported. The exposure conditions were: (1) the production of 
an ophthalmoscopically visible lesions for a minimal retinal irradi- 
ance diameter (50 microns), (2) the production of an ophthalmosco- 
pically visible lesion for a 1000 micron retinal irradiance diameter, 
and (3) the production of prolonged electron microscopic changes in 
the outer segments of the photoreceptors for a 1000 micron retinal 
irradiance diameter. The dose considered in condition 3 was 10 times 
below that required for condition 2. By using the intrabeam viewing 
standard, the dose required for the production of an ophthalmoscopi- 
cally visible lesion in the macula for a minimal retinal irradiance 
diameter was only 50 times greater than the MPE. The doses for the 
large retinal irradiance conditions of 2 and 3 were compared to the 
extended source viewing standard by calculating the dose received 
from an extended source that is irradiated at the MPE and imaged to 
1000 microns on the retina. 


20492 (AD-A—054122) Retinal alterations produced by low 
level gallium arsenide laser exposure. Interim report, 1 May—31 
December 1976. Beatrice, E.S.; Lund, D.J.; Talsma, D.M. (Letter- 
man Army Inst. of Research, San Francisco, CA (USA)). Feb 1977. 
1lp. (LAIR—38). NTIS PC A02/MF AOl1. 

The retinas of rhesus monkeys were subjected to irradiation 
by a prototype gallium arsenide (GaAs) laser training device. The 
laser device operated at 1600 Hz (pulse repetition frequency mode) 
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or 132 Hz (pulse code mode) with nominal peak pulse power of 1 
watt and 10 watts. Exposure durations ranged from 1.0 sec to 90 sec. 
The tissue reaction at the exposure site was characterized by the 
development of a pale gray clouding within 10 sec of initiation of the 
exposure. The nature of the retinal change could not be determined 
by ophthalmoscopic, histologic, or flourescein leakage techniques. 


20493 (AD-A—054125) Laser hazards: biomedical threshold 
level investigations. Interim report, 1 September 1976—31 January 
1977. Beatrice, E.S.; Zwick, H.; Randolph, D.L; Stuck, B.E.; Lund, 
D.J. (Letterman Army Inst. of Research, San Francisco, CA 
(USA)). Feb 1977. 17p. (LAIR—36). NTIS PC A02/MF AO1. 

The review of current research data and areas requiring 
future investigation delineates project areas of prime interest. 
Through research, laser safety standards have been developed. Cur- 
rent studies are fulfilling the immediate requirements associated with 
the testing, development, and deployment of new laser devices. The 
establishment of various biological and functional criteria, which 
accurately reflect the changes associated with laser irradiation of the 
eye and skin, continues to provide valuable information on current 
and proposed safety standards. 


20494 (AD-A—054986) Elf electric field analysis for a labora- 
tory biological experiment. Technical report. Shiau, Y. (IIT Research 
Inst., Chicago, IL (USA)). May 1978. Contract N00039-76-C-0141. 
70p. (IITRI-E—6357-9). NTIS PC A04/MF AO1. 

This technical report is intended to aeogers biological studies 
in connection with the Navy's Proposed ELF communications 
system. The report covers an analysis of the electric field levels 
induced in individual tissue culture samples when exposed to uni- 
form electric and magnetic fields in a laboratory simulator. Calcula- 
tions are included to derive sample electric field levels for a tissue 
culture experiment. 


20495 (AD-A—054987) ELF electric and magnetic field simula- 
tion for a laboratory biological experiment. Technical report. Gauger, 
J.R. (IIT Research Inst., Chicago, IL (USA)). May 1978. Contract 
N00039-76-C-0141. 59p. (IITRI-E—6357-10). NTIS PC A04/MF 
A0l. 

This technical report documents an extremely low frequency 
(ELF) electromagnetic (EM) field simulator which was designed 
and built in support of biological tissue culture experiments per- 
formed at the Naval Medical Research Institute, Bethesda, Mary- 
land. The simulator generates uniform electric and magnetic fields 
having the same characteristics as those which would be produced 
by the U.S. Navy's proposed ELF communications system. 


20496 (AD-A—055067) Characterization of a small chamber 
used for exposure to microwave radiation of small animals. Medical 
research progress report No. 4. Yeandle, S.S.; Bassen, H.; Thomas, 
J.R. (Naval Medical Research Inst., Bethesda, MD (USA)). 1978. 
13p. (NMRI—78-17). NTIS PC A02/MF AO1. 

The details are shown of a small inexpensive microwave 
irradiation chamber for exposure of rats to 2450 MHz radiation used 
in studies of the behavioral effects of microwave radiation. The 
spatial variation of the magnitude of the electric field vector and 
absolute calibrations of the field within the chamber are reported. 
During irradiation the rat was constrained in a plastic sleeve sus- 
pended from a wooden frame placed one to two feet from a horn 
antenna which projected the radiation into the chamber. Although 
the variation of the field was large over the body of the rat, it was 
small over the head which is presumably the site of action of 
microwave induced behavioral effects. 


20497 (AD-A—055399) Exposure of primates for one year to 
electric and magnetic fields associated with elf communications sys- 
tems. Interim report, October 1975—December 1976. Grissett, J. D. 
Kupper, J.L.; Kessler, M.J.; Brown, R.J.; Prettyman, G.D. (Naval 
Aerospace Medical Inst., Pensacola, FL ‘(USA)). Nov 1977. 323p. 
(NAMRL—1240). NTIS PC Al4/MF AO1. 

The U.S. Navy has proposed a submarine communications 
system that operates at extremely low frequencies. In order to more 
thoroughly evaluate the biological and ecological effects which 
could not be adequately predicted on the basis of available data in 
the literature, the Navy initiated an in-depth laboratory analysis. 
Experimental animals were exposed for long periods to electric and 
magnetic fields similar to or greater than those that would be 
experienced by man living near the antenna. Thirty experimental 
thesus monkeys were matched with thirty controls and exposed for 
one year. Although not considered abnormal, the most significant 
finding was the difference in rate of weight gain between ex 
and control males. The exposed males gained weight at a slightly 
faster rate than the control males and at the end of one year were 
approximately 11% heavier than the controls. The difference in 
weight was not accompanied by an increase in bone length measure- 
ments. The linear body measurement showing the most agreement 
with the growth rate difference was chest circumference. In the 
exposed females serum triglycerides and respiratory quotient were 
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slightly lower than in the female controls. There is no indication that 
these findings have any adverse clinical significance and both groups 
of animals appear quite healthy. (Author) 


20498 (AD-A—055953) Behavioral effects of microwave irradia- 
tion on squirrel monkey (‘saimiri sciureus’) performance of a repeated 
task. Interim report. son, T.D. (Naval Aerospace 
Medical Inst., Pensacola, FL (USA)). 6 Mar 1978. 23p. (NAMRL— 
1245). NTIS PC A02/MF AOl. 
The effects of pulsed microwave irradiation on the acquisition 
of new behaviors was studied with six male squirrel monkeys using a 
repeated uisition task. Monkeys were repeatedly exposed to 
pulsed 5.62 GHz microwaves for thirty minute periods and immedi- 
ately tested on the repeated acquisition task. Compared to perform- 
ance following sham irradiation, response acquisition was impaired 
at an incident power density of 53 mW/sq cm but not at 11 or 43 
mW/sq cm. The 53 mW/sq cm power level produced a mean 1.9 C 
increase in rectal temperature above control levels and no behavioral 
disruption was observed without concomittant hyperthermia. No 
evidence of irreversible impairment of learning ability was observed. 
The threshold power density necessary to reliably disrupt behavior 
under the conditions of this experiment was estimated to be between 
45 and 50 mW/sq cm. (Author) 


(AD-A—056081) Metabolic rates in five animal popula- 

after exposure to Seafarer ELF electromagnet- 

report. Greenberg, B.; Ash, N. (Illinois 

Univ., Chicago (USA). Dept. of Biological Sciences). 23 Feb 1978. 
Contract N00014-77-C-0331. 36p. NTIS PC A03/MF AOl1. 

Five species of woodland animals were collected during 
summer 1977 at the Wisconsin Test Facility. Oxygen consumption 
was statistically analyzed over the years (1972 to 1977) and showed 
no significant differences between exposed and control groups. Field 
observations and sampling of the five exposed populations continue 
to show no abnormalities in behavior, habitat selector external 
features, and pigmentation after eight years of WTF operation. 


20500 (PB—282755) Report of the low-field group: the magnetic 
field of the lung. Technical report February 1974—February 1978. 
Cohen, D. (Massachusetts Inst. of Tech., Cambridge (USA). Francis 
Bitter National Magnet Lab.). Feb 1978. 278p. (MIT/FBNML—78/ 
1). NTIS PC A13/MF AO1. 

A method is presented for finding the distribution of ferro- 
magnetic dust in the human lung. The method consists of comparing 
magnetic field measurements made over the torso with computed 
fields, and finding the computed field which best matches the 
measured field. The magnetic measurements are made in a prototype 
scanner, along straight lines (left-right). The computed fields, in the 
same format, are due to various cases of being misaligned, shape 
change, and density distributions. One actual measured case is used 
as a test of the method. Previous results of various lung measure- 
ments are also presented. The report contents include: various phe- 
nomena of the lung’s magnetic field; the normal-to-skin representa- 
tion and the standard lung; the linear representation and forward- 
comparison method; experimental measurements in the linear repre- 
— difficulties in the solution of the inverse problem of the 
lung. 


20501 (JPRS—72169) Translations on USSR Science and Tech- 
nology Biomedical and Behavioral Sciences, No. 48. Effects of nonion- 
electromagnetic radiation. 2 Nov 1978. Translation of USSR 
articles. 45p. NTIS, PC A03/MF AOI. 
Separate abstracts were prepared for the seven items present- 
ed in this translation of papers on the effects of nonionizing electro- 
magnetic radiation. (ERB) 


20502 (JPRS—72169, pp 1-5) Effect of a constant magnetic field 
on the rest potential, ionic conductivity and neuromuscular transmis- 
sion in smooth muscles. Bohach, P.H.; Davydovs’KA, T.L. (Kiev 
Univ., USSR). 2 Nov 1978. Translated from Fizol. Zh., Akad. Nauk 
Ukr., RSR; No. 5, 622-626(1977). 

In Translations on USSR Science and Technology Biomedi- 
cal and Behavioral Sciences, No. 48. Effects of nonionizing electro- 
magnetic radiation. 

Changes in the rest potential [RP], anelectrotonic potentials 
[AET], and the inhibitory postsynaptic potentials [IPSP] of guinea 
pigs smooth muscle cell membranes taenia coil [TC] resulting from 
the effect of CMF within the therapeutically acceptable range were 
investigated. The experimental results have shown the CMF leads to 
an increased RP of smooth muscle TC cell membranes, along with 
an insignificant temporary elevation followed by a decrease of 
membrane resistance. can assume that the latter changes are 
responsible for the increased RP under experimental conditions. 
During the early phase of field action the predominant effect is a 
decrease of sodium permeability of the membrane followed by a 
marked increase in potassium permeability, leading to hyperpolariza- 
tion. 
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20503 (JPRS—72169, pp 22-25) Biological effects of static elec- 
tric fields as function of direction of their lines of force. Stankevich, 
K.I. (All-Union Scientific Research Inst. of Hygiene and Toxicology 
of Pesticides, Polymers and Plastics, Kiev, USSR). 2 Nov 1978. 
Translated from Gig. Sanit.; No. 7, 24-26(1978). 

In Translations on USSR Science and Technology Biomedi- 
cal and Behavioral Sciences, No. 48. Effects of nonionizing electro- 
magnetic radiation. 

In view of the fact that man is exposed to static electric fields 
(SEF) with different directions of lines of forces in relation to his 
body, it is — important to know about the nature of biological 
effects of SEF; however, in the literature available to us there is no 
information on this score. There are only data (Guy et al.) pertaining 
to differences in absorption of magnetic fields by different parts of 
the body, which were obtained on a human model. An electric field 
that is perpendicular to the transverse plane elicits maximum absorp- 
tion in the region of the neck, malleoli, and knees, i.e., where the 
transverse section is very small. Areas of large transverse section, 
such as the trunk and heat, are less susceptible. A field perpendicular 
to the frontal plane forms vertical current that increases the distance 
to the line that is perpendicular to the frontal plane to the center of 
the trunk, and it reaches a maximum on the circumference of the 
trunk. Peak levels are formed in areas that are close to the axis and 
perineum, where there are acute angles in tissues. The density of 
absorption increases with the square of field frequency and magni- 
tude. 


20504 (JPRS—72169, pp 26-32) Probable role of hypothalamus 
in pathogenesis of vegetative disturbances in presence of short-term 
exposure to a constant magnetic field. Smirnova, N.P.; Klimovskaya, 
L.D. 2 Nov 1978. Translated from Patol. Fiziol. Eksp. Ter.; No. 3, 
23-27(1978). 

In Translations on USSR Science and Technology Biomedi- 
cal and Behavioral Sciences, No. 48. Effects of nonionizing electro- 
magnetic radiation. 

The effect of a constant magnetic field of 1,000 to 4,000 
oersteds on the functional state of the hypothalamus was studied in 
chronic experiments on 20 rabbits. It was demonstrated that expo- 
sure to a constant magnetic field causes the bioelectric activity 
spectrum of the hypothalamus to shift to higher frequencies and the 
reaction of photic rhythm assimilation to become more intense. A 
study of the effects of high-frequency stimulation revealed intensifi- 
cation of the descending effects of the hypothalamus on the circula- 
tion and respiration with maintenance of the usual level of its 
intracentral stimulating influence. The results obtained suggest par- 
ticipation of the hypothalamus in the development of vegetative 
disturbances occurring in response to exposure to a constant high- 
intensity magnetic field. 


20505 (JPRS—72169, pp 33-37) Effect of low-intensity micro- 
waves on hemodynamic changes in animals with an acute inflammatory 
process in abdominal cavity. Bachurin, V.I. (Zaporozh’ye Medical 
Inst., USSR). 2 Nov 1978. Translated from Patol. Fiziol. Eksp. Ter.; 
No. 3, 28-30(1978). 

In Translations on USSR Science and Technology Biomedi- 
cal and Behavioral Sciences, No. 48. Effects of nonionizing electro- 
magnetic radiation. 

The regional hemodynamics of the brain and extremities of 
rabbits with an acute inflammatory process in the abdominal cavity 
was studied in animals that had been first exposed to microwaves 
with a — of stream power of 10 milliwatts/cm? (exposure time 1 
hour daily for 3 months). It was demonstrated that by the 7th day 
after an appendectomy, disturbance of the regional hemodynamics 
was observed in the form of vascular spasm and blood stasis, 
especially in the extremities. By the end of the 7th day the hemodyn- 
— in practice completely restored in the control group of 
animals. 


20506 (JPRS—72169, pp 38-43) Effect of electromagnetic waves 
in the centimeter range on blood clotting and fibrinolytic system 
(experimental investigation). Maloletkina, L.A. (Belorussian Scientific 
Research Inst. of Neurology, Neurosurgery and Physiotherapy, 
Minsk, USSR). 2 Nov 1978. Translated from Vopr. Kurortol., Fi- 
zioter. Lech. Fiz. Kul't.; No. 4, 71-74(1978). 

In Translations on USSR Science and Technology Biomedi- 
cal and Behavioral Sciences, No. 48. Effects of nonionizing electro- 
magnetic radiation. 

As we know the physiological and therapeutic effects of 
natural and preformed factors are based on the same neurohumoral 
mechanism. The body reaction is directed toward restoring equilibri- 
um, which is impaired by disease, stimulating mechanisms of defense, 
adaptation, and compensation. In view of the specificity of physical 
factors, one can specifically treat certain systems of the body, 
depending on their state and functional correlations. The influence 
of physical factors on the hemostasis system is of particular interest 
from this standpoint. Disclosure of the principal patterns of changes 
therein and mechanisms of onset of the latter, distinctive features 
with regard to regulation of the state of this system under the 
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influence of physiotherapeutic agents would increase the efficacy of 
therapy of diseases associated with impaired hemostasis. Our main 
objectives here were to investigate the correlation between the 
coagulant effect of microwaves and conditions under which they are 
used, to determine the optimum parameters of energy of SHF fields 
in the centimeter range (12.6 cm) any hemocoagulation in 
animals, as well as to study the mechanism of action of electromag- 
netic waves on the system of hemostasis. 


20507 Health hazards of agricultural, industrial and municipal 
wastes applied to land. Strauch, D. (Univ. of Hohenheim, Stuttgart, 
Germany). pp 317-342 of Land as a waste management alternative. 
, R.C. (ed.). Ann Arbor, MI; Ann Arbor Science Publishers, 
Inc. (1977). 
From Cornell agricultural waste management conference; 
As NY, USA (28 Apr 1976). 
roy rp problems involved in the application of animal 
—— to land are considered under two aspects: (a) major problems 
epidemiology of infectious diseases and (b) hygienic problems 
eal ved in animal husbandry, many of which are closely associated 
with environmental hygiene. To avoid these hazards, the author 
recommends standards be set and enforced. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 20286 


20508 (AD-A—054612) Laser-induced thermal damage of skin. 
Final report, September 1976—April 1977. Takata, A.N.; Zaneveld, 
L.; Richter, W. (IIT Research Inst., Chicago, IL (USA)). Dec 1977. 
Contract F33615-76-C-0608. 159p. (IITRI-J—6394). NTIS PC A08/ 
MF AOl. 

A computerized model was developed for predicting thermal 
damage of skin by laser exposures. Thermal, optical, and physiologi- 
cal data are presented for the model. Model predictions of extent of 
irreversible damage were compared with histologic determinations 
of the extent of damage produced in pig skin by carbon dioxide and 
ruby lasers. (Author) 


GEOSCIENCES 


REFER ALSO TO CITATION(S) 18168 


20509 Numerical simulation of a very large explosion at the 
Earth's surface with possible application to tektites. Jones, E.M.; 
Sandford, M.T. II. (Los Alamos Scientific Lab., NM). pp 1009-1024 
of Impact and explosion cratering. Roddy, D.J.; Pepin, R.O.; Mer- 
rill, R.B. (eds.). New York; Pergamon Press (1977). 

A two-dimensional, radiation transport/hydrodynamics cal- 
culation has been done of a 2.1 x 10” erg point explosion at the 
earth’s surface. The crater and ejecta are ignored and the ground is 
treated as a flat, free-flip, reflective boundary. This high energy 
release produces a fireball comparable in size to an atmospheric scale 
height. The fireball rises buoyantly to 40 km altitude in 60 sec. 
Thereafter the bow-wave accelerates and breaks out of the atmos- 
phere, pulling the fireball to greater altitude. Particle velocities of 
2.4 km/sec at 170 km altitude occur at 120 sec. The rising fireball 
creates radially converging afterwinds up to 300 m/sec occurring 3.5 
km from ground zero at 40 sec. If high energy impacts do create a 
fireball-like entry, hot gases in the rising fireball may contribute to 
the formation and/or dispersal of some kinds of impact melts and 
tektites. At 60 sec there is gas at 3500°K, 4 x 10° g/cm* rising at 1.2 
km/sec which could, by virtue of drag, support 7 cm radius rocks 
against gravity. 


GEOLOGY AND HYDROLOGY 
REFER ALSO TO CITATION(S) 17730, 17897, 18169, 18534 


20510 (RHO-BWI-LD—6) Geology of the Nine Canyon Map 
Area. Jones, M.G.; Landon, R.D. (Atomics International Div., Rich- 
land, WA (USA). Rockwell Hanford Operations). Sep 1978. Con- 
tract EY-77-C-06-1030. 116p. Dep. NTIS, PC A06/MF AO1. 

The basalt stratigraphy and structure of a 175-square kilome- 
ter area (the Nine Canyon Map Area) along the southern margin of 
the Pasco Basin have been studied to help assess the feasibility of a 
nuclear waste terminal storage facility. Detailed mapping shows that 
uplift of the Horse Heaven Hills began prior to extrusion of the 
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Priest Rapids Member of the Wanapum Basalt, Columbia River 
Basalt Group. Both the Pomoma and the Elephant Mountain mem- 
bers (Saddle Mountains Basalt, Columbia River Basalt Group) are 
wide-spread throughout the basin, but thin considerably along the 
Horse Heaven Hills in the vicinity of Wallula Gap. The Ice Harbor 
Member is present only along the northern margin of the map area 
and possibly occupies a paleo-channel. The Rattlesnake Hills-Wal- 
lula Gap Lineament trends north 60 degrees west and intersects the 
older Horse Heaven Hills anticline in Wallula Gap. Four faults of 
short length and small vertical displacement are located along this 
structure. Within the map area, the intensity of folding increases, and 
the style of faulting changes from normal to reverse with proximity 
to the Wallula Gap area. No evidence for Quaternary deformation 
was found. 


20511 (RHO-BWI-LD—8) Preliminary geologic map of the late 
Cenozoic sediments of the western half of the Pasco Basin. Lillie, J.T.,; 
Tallman, A.M.; Caggiano, J.A. (Atomics International Div., Rich- 
land, WA (USA). Rockwell Hanford Operations). Sep 1978. Con- 
tract EY-77-C-06-1030. 122p. Dep. NTIS, PC A06/MF AO1. 

The U.S. Department of Energy, through the Basalt Waste 
Isolation Program within the Rockwell Hanford Operations, is in- 
vestigating the feasibility of terminal storage of radioactive waste in 
deep caverns constructed in Columbia River Basalt. This oon 
represents a portion of the geological work conducted during 
year 1978 to assess the geological conditions in the Pasco Basin. The 
surficial geology of the western half of the Pasco Basin was studied 
and mapped in a reconnaissance fashion at a scale of 1:62,500. The 
map was produced through a compilation of existing geologic map- 
ping publications and additional field data collected during the 
spring of 1978. The map was produced primarily to: (1) complement 
other mapping work currently being conducted in the Pasco Basin 
and in the region by Rockwell Hanford Operations and its subcon- 
tractors; and, (2) to provide a framework for more detailed late 
Cenozoic studies within the Pasco Basin. A description of proce- 
dures used to produce the surficial geologic map and geologic map 
units is summarized in this report. 


20512 Ecogeological aspects of world energy supply. Bischoff, G. 
(Koeln Univ. (Germany, F.R.). Geologisches Inst.). Erdoel Kohle, 
Erdgas, Petrochem. Brennst.-Chem.; 31: No. 3, 114-117(1978). (in 
German). 

Supply of energy, raw materials and water to meet needs of 
the rising world population is a substantial problem of the future. 
There is a certain commitment of geological sciences, since impor- 
tant contribution may be expected towards solving the problems. 
Care should thereby be taken that cost of supply is within reach. In 
this context economic geology deserves special attention. 


GEOPHYSICS 


20513 Neogene acceleration of subsidence rates in southern Cali- 
fornia, Yeats, R.S. (Oregon State Univ., Corvallis). Geology; 6: No. 8, 
456-460(Aug 1978). 

Cenozoic subsidence rates in southern California basins were 
as high as 700 m/m.y. in Eocene-Miocene time, but they accelerated 
to rates greater than 1000 m/m.y. after the Miocene. These —. 
dinary rates are observed only in basins clustering about the bi; —— 
in the San Andreas fault as it crosses the Transverse Range. ighest 
rates are found in the Ventura (2000 to 4000 m/m.y.), Los Angeles 
(1330 to 1500 m/m.y.), and Ridge (2000 m/m.y.) basins. Lower rates, 
still in excess of 1000 m/m.y., are found in the South San Joaquin, 
Cuyama, and Santa Monica basins. A higher degree of geochronolo- 
gical calibration in the Ventura basin permits the dating of the 
acceleration of subsidence rates there at about 4 +- 1 m.y. ago, the 
same time that the Gulf of California began to open. The geographic 
distribution suggests that the very high rates of subsidence are a 
Poisson effect of horizontal displacement on the San Andreas fault at 
the big bend, where it is under compression. The date of acceleration 
may indicate the age of formation of the big bend from an earlier, 
straight San Andreas trace, but more likely it reflects a strengthening 
of the lithosphere as it cools from the effect of overriding the East 
Pacific Rise about 15 m.y. ago. 


SEISMOLOGY AND TECTONICS 
REFER ALSO TO CITATION(S) 20269, 20331 


20514 (AD-A—056074) An introduction to seismic signal proc- 
essing. Technical report. Chen, C.H. (Southeastern Massachusetts 
Univ., North Dartmouth (USA). Dept. of Electrical Engineering). 8 
Jun 1978. 16p. (EE—78-3). NTIS PC A02/MF AOI. 

This paper examines the fundamental problem areas and the 
available solutions in seismic signal processing. Topics considered 
include seismic signal modeling, spectral matching and the ARMA 
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model, parameter estimation, homomorphic versus predictive decon- 
volution, Kalman filtering, and the measurement of the first arrival 
time. (Author) 


20515 (PB—281348) Seismicity and tectonic relationships of the 
Nemaha uplift in Oklahoma. Annual report 1 October 1976—1 Octo- 
ber 1977. Luza, K.V.; DuBois, R.L.; Lawson, J.E.; Foster, P.; Koff, 
L. (Oklahoma Geological Survey, Norman (USA)). Apr 1978. Con- 
tract AT(49-24)-0134. 82p. NTIS PC A05/MF AO1. 

Geologic and seismic studies, so far, have concentrated on the 
synthesis of information. Three key stratigraphic horizons in the 
study area have been contoured. These are: The Viola Formation, 
The base of the Pennsylvanian, and the top of the Oswego Forma- 
tion. A basement rock study of central Oklahoma is included. 
Seismological studies have been devoted to installation of eight 
seismometers to include detailed coverage of the Nemaha Ridge. 
Five stations are now in full operation. A catalogue of Oklahoma 
earthquakes was prepared. 


20516 Viscoelastic crustal deformation by finite quasi-static 
sources. Rundle, J.B. (Sandia Laboratories, Albuquerque, New 
Mexico 87185). J. Geophys. Res.; 83: No. B12, 5937-5946(10 Dec 
1978). 


A method is formulated for the exact calculation of Green 
functions for finite quasi-static sources in an elastic layer over a 
linear viscoelastic half space. The displacements due to the same 
sources in an elastic layer over an elastic half space are first comput- 
ed, and then the well-known a principle of linear 
viscoelasticity is applied. The most difficult part of the problem, the 
inversion into the time domain, is accomplished by means of a novel 
technique. As a first example of the mothod, the growth of the error 
in an approximate Green function for a strike slip source is evaluat- 
ed. Second, the viscoelastic uplifts due to an expanding sphere are 
calculated for two half-space rheologies. Third, the time dependent 
uplifts due to point dip slip-sources are computed. Finally, the dip 
slip Green functions are integrated over a finite rectangular fault 
surface, and the coseismic and postseismic uplifts are compared. 


20517 Study of the initial portion of a seismic recording. Anton- 
ova, L.M.; Yanovskaya, T.B. Uch. Zap. Leningr. Gos. Univ., Ser. Fiz. 
Geol. Nauk; 26: No. 391, 162-171(1977). (In Russian). 

Kinematic characteristics of waves comprising lengthy fluctu- 
ations on seismograms following the first entry (code) are identified 
by a statistical analysis of earthquake recordings at distances of 120 
to 140° The construction of an average envelope of a seismic 
recording and time distribution histograms which correspond to the 
maxima on the envelopes were used as the investigative method. The 
entries of certain waves after 6, 16, 23 and 33 seconds following the 
first entry were shown to be the most probable. This conclusion is 
confirmed by an analysis of the explosion recordings. The discov- 
ered characteristic is suggested to be a consequence of the stratifica- 
tion of the crust or the upper mantle. This characteristic should be 
taken into account when identifying reflected P and P waves. 


20518 Kinematics of seismic waves in a horizontal-non-uniform 
model of the upper mantle. Azbel, I.Ya.; Dmitrieva, L.A.; Yanovs- 
kaya, T.B. Uch. Zap. Leningr. Gos. Univ., Ser. Fiz. Geol. Nauk; 26: 
No. 391, 171-178(1977). (In Russian). 

A description is given for the method and algorithm of 
calculating paths and hodographs in continuous-heterogenous half- 
space where the velocity of the seismic wave V is a function of three 
coordinates. An easily implementable method is proposed for assign- 
ing the function V(x,y,z). The developed method is used for calculat- 
ing the time field for the ge of linear waves in a medium which 
simulates the upper mantle on the profile oceanic rift--ocean--conti- 
nent. 


20519 Effect of microseisms on the readings of onland quartz 
gravimeters. Budanov, V.G. Prikl. Geofiz.; No. 86, 99-116(1977). (In 
Russian). 

A reduced accuracy in the operation of astatic quartz type 
gravimeters was shown to occur during the appearance of micro- 
seisms of only two frequencies which is characteristic of this instru- 
ment. These findings were made by analyzing field gravimetric 
measurements made by such instruments that were accompanied by 
the recordings of microseisms and the gravimeter fluctuations caused 
by them. In sequential laboratory tests of gravimeters on a vibros- 
tand with a typically microseismic vibrational amplitude of 3.107? 
mcm, an increased vibration frequency in all of the tested gravi- 
meters was found to cause a drop in the sensor system's balance, and 
then, at another frequency, the balance rose from the equilibrium 

int by 0.05 mgal. The computations of the instruments’ own 
requencies of axial and flexion fluctuations in the mainsprings of the 
gravimeters were found to agree satisfactorily with the experimen- 
tally obtained frequency values. The reason for the spring weight 
balance’s deviation from the equilibrium position was found to be a 
deformation of the mainspring which changes in response to the 
effect of the microseisms or the vibrations of a specific frequency. 
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Recommendations are made for changing the parameters of the 
mainsprings in order to minimize the effect of the microseisms. 5 
references, 3 tables, 8 figures. 


20520 Formulas in multi-dimensional kinematic seismic problems. 
Anikonov, Yu.E. Mat. Probl. Geofiz.; No. 6, 17-27(1975). (In Rus- 
sian). 

Integral-differential equations which bind time and velocity 
are presented. Applications of these equations are given for reverse 
kinematic seismic problems. 5 references. 


GEOPHYSICAL SURVEY METHODS 
REFER ALSO TO CITATION(S) 17885, 20514, 20520 


20521 (E—78-10146) Geologic application of thermal-inertia 
mapping from satellite. report 1 mar-31 may 78. Offield, 
T.W.; Miller, S.H.; Watson, K. ae gro Survey, Denver, CO 
(USA)). Jun 1978. 7p. NTIS PC A02/MF AO1. 

The author has identified the following significant results. A 
theoretical evaluation of the proportional and linear relationship 
between absolute and relative thermal inertia was performed, and a 
potentially more accurate expression for absolute thermal inertia 
mapping was proposed. 


20522 Frequency selection and formation characteristics of short 
reflected waves in the central regions of the Moscow syneclise. Cher- 
nyavskii, V.E.; Shekhtman, G.A.; Kameneva, V.V. Neftegazov. Geol. 
Geofiz.; No. 2, 46-50(1978). (In Russian). 

Characteristics are presented for short reflected waves in the 
central — of the Moscow syneclise. A relationship is indicated 
between the time tracking intervals and the most intense short waves 
and the transmission frequency of the take-up filtration. 


20523 Estimation of the under-surface temperature pattern by 
dynamic remote sensing. Inamura, M. (Univ. of Tokyo); Tao, R.; 
Katsuma, T.; Toyota, H. Trans. Soc. Instrum. Control Eng.; 13: No. 5, 
65-70(Oct 1977). (In Japanese). 

There are three basic classifications of remote sensing: passive 
RS, which involves measurement of reflected solar radiation; active 
RS, which involves the use of microwaves or laser radar; and 
infrared scanning. These methods make possible the determination of 
an object’s surface temperature, its effective emissivity, and its 
effective reflectivity. The surface temperature, in effect, contains 
information concerning the structure below the surface. Fundamen- 
tal experiments were conducted to extract sub-surface information 
by means of ‘dynamic remote sensing.’ Aluminum objects were 
embedded in a container filled with sand, and the container was 
heated from below. First, the spatial transfer function of the medium 
(sand) was determined, the surface temperature pattern was filtered, 
and the subsurface temperature pattern was calculated, allowing the 
subsurface forms of the aluminum objects to be estimated. The 
relationship between the thermal input (bottom temperature) and the 
thermal output (surface temperature) was expressed in terms of 
electrical circuit analogs, and the heat capacity and thermal conduc- 
tivity of the sample were calculated, permitting estimation of its 
composition. This technique will be useful for groundwater and 
mineral exploration and for nondestructive testing. 


20524 Simple thermal model of the Earth's surface for geologic 
mapping by remote sensing. Kahle, A.B. (California Inst. of Tech., 
Pasadena). J. Geophys. Res.; 82: No. 11, 1673-1680(10 Apr 1977). 

Thermal inertia of the earth’s surface can be used in geologic 
mapping as a complement to surface reflectance data as provided by 
Landsat. Thermal inertia cannot be determined directly but must be 
inferred from radiation temperature measurements (by thermal ir 
sensors) made at various times in the diurnal cycle, combined with a 
model of the surface heating processes. A model was developed 
which differs from models created previously for this purpose, 
because it includes sensible and latent heating. Tests of this model 
using field data indicate that it accurately determines the surface 
heating. When the model is used with field measurements of mete- 
orological variables and is combined with remotely sensed tempera- 
ture data, a thermal inertia image can be produced. 


20525 Computer-assisted analysis techniques for remote sensing 
data interpretation. Anuta, P.E. (Purdue Univ., West Lafayette, IN). 
Geophysics; 42: No. 3, 468-481(Apr 1977). 

From 45. annual international SEG meeting; Denver, CO, 
USA (16 Oct 1975). 

A system of computer programs is described for preprocess- 
ing and analysis of multivariate remote sensing data. Multispectral 
scanner data have been the primary data type processed in the past; 
however, the techniques are applicable to any data type represented 
in a uniform grid of numerical values. An example of application of 
the techniques to a ope data set is presented to illustrate how 
this approach might be useful in exploration geophysics. Much 
further research needs to be done to develop procedures for effec- 
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tively utilizing these techniques in exploration geophysics and the 
material presented here only presents a basis for future work. 


20526 Discrimination of hydrothermally altered and unaltered 
rocks in visible and near infrared multispectral images. Rowan, L.C. 
(U.S. Geological Survey, Reston, VA); Goetz, A.F.H.; Ashley, R.P. 
Geophysics; 42: No. 3, 522-535(Apr 1977). 

From 45. annual international SEG meeting; Denver, CO, 
USA (15 Oct 1975). 

Mineralogical differences between altered rocks and most 
unaltered rocks in south-central Nevada cause visible and near- 
infrared (0.45 to 2.4 um) spectral-reflectance differences which can 
be used to discriminate these broad categories of rocks in multispec- 
tral images. The most important mineralogical differences are the 
increased abundance of geoethite, hematite, and jarosite, and the 
presence of alunite, montmorillonite, and kaolinite in the altered 
rocks. However, because of the wavelength positions and widths of 
the Landsat Multispectral Scanner (MSS) bands, these spectral dif- 
ferences are not apparent in individual or color-infrared composite 
MSS images. The technique developed to enhance these subtle 
spectral differences combines ratioing of the MSS bands and contrast 
stretching. The stretched ratio values are used to produce black-and- 
white images which depict materials according to spectral reflec- 
tance; ratioing minimizes the influence of topography and overall 
albedo on the grouping of spectrally similar materials. Color compo- 
siting of two or more stretched ratio images to form color-ratio 
composites provides additional enhancement. Field evaluation of this 
color-ratio composite shows that excluding alluvial areas, approxi- 
mately 80 percent of the green and brown color patterns are related 
to hydrothermal alteration. The remaining 20% consists mainly of 
pink hematitic crystallized tuff, a result of vapor-phase crystalliza- 
tion, and of tan and red ferruginous shale and siltstone. Discrimina- 
tion of this unaltered tuff from the altered rocks may be possible in 
the 2.2 wm region because this absorption band is absent in the tuff 
spectra. However, because the shale and siltstone are mineralogically 
and spectrally similar to the altered rocks, there appears to be little 
prospect of distinguishing these rocks from altered rocks in visible 
and near-infrared multispectral images. 


20527 Determination of effective velocity by data for the com- 
bined interpretation of CDP (common depth point) and DS (dup 
seismic sounding) materials. Nekrasov, Yu.E.; Mirzoyan, Yu.D. Uch. 
Zap. Leningr. Gos. Univ., Ser. Fiz. Geol. Nauk; 26: No. 391, 54- 
56(1977). (In Russian). 

The fundamental importance is demonstrated of determining 
the effective velocity anti V/sub ef/ for a given parameter of an 
optimal summation of CDP V/cos phi and the apparent velocity dx/ 
dt, calculated at a corresponding point of the ene wave hodo- 
graph. | diagram. 


20528 Characteristics of seismic noise in the frequency range of 
0.7 to 20 cps. Orlov, E.G.; Petrova, L.N.; Lin’kov, E.M. Uch. Zap. 
Leningr. Gos. Univ., Ser. Fiz. Geol. Nauk; 26: No. 391, 154-162(1977). 
(In Russian). 

Results are given for studies of seismic noise parameters in the 
foundations of buildings located in the center of Leningrad. Studies 
were made of the amplitudinal and frequency composition of distur- 
bances as well as the relationship between the intensity of distur- 
bances and time of the day. 


20529 Effect of stratification of an overlying sequence in determi- 
nation of velocity characteristics of media. Lozinskii, Z.N. Priki. 
Geofiz.; No. 86, 34-45(1977). (In Russian). 

An examination is made of a method for accounting for the 
stratification of earth cover when computing the maximum effective 
and average velocities. Computational formula are presented for 
determining the aforementioned values by the value of the effective 
— of a reflected wave hodograph and the statistical distri- 

ution characteristic of stratal velocities. 7 references, 4 illustrations. 


20530 Algorithm for correlating seismic waves in a time section. 
Shteinberg, G.G. Prikl. Geofiz.; No. 86, 45-50(1977). (In Russian). 

An examination is made of an algorithm for comparing ele- 
ments of a time section whose designation is to eliminate elements 
that are not being compared with others under specified rules and 
comparison parameters. Results are given for testing a program on a 
model time section that accomplishes the comparison procedure. 


20531 Effectiveness of operators of wave reception interference. 
Mints, L.I.; Shvartsman, Yu.P. Prikl. Geofiz.; No. 86, 50-58(1977). (In 
Russian). 

A method is proposed for evaluating the effectiveness of 
interference reception operators by separating coherent waves in a 
noise background in model studies. This method was used to com- 
pare the effectiveness of various operators utilizing the integration of 
total runs. A series of new operators was constructed that provide 
greater effectiveness in the separation of coherent waves in a back- 
ground of incoherent noise. 
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20532 Criteria for determining the nature of waves in a remote 
zone. Epinat’eva, A.M.; Popova, O.G. Prikl. Geofiz.; No. 86, 64- 
71(1977). (In Russian). 

Criteria for determining the nature of waves recorded on the 
Earth's surface and in interior environmental points remote from the 
source were formulated on the basis of earlier published works. An 
examination is made of the results of works in which the nature of 
waves was determined either by an aggregate of criteria or by 
individual criteria. 16 references. 


20533 Deep seismic profiling by the —— ye method in 
studies of the structure of the oceanic crust. K a Malovitskii, 
Ya.P.; Udintsev, G.V. Prikl. Geofiz.; No. 86, 1-86(1977). (In Rus- 
sian). 

A theoretical substantiation is offered for the possibie tracking 
of the deep boundaries of the earth crust by means of the reflected 
wave method where the waves are of pre-critical angles, for which 
puprose use was made of mathematical modeling of elastic wave 
propagation in media equal to the crust structure in oceans. The 
requirements for the method and the technique of deep seismic 
profiling by the reflected wave method were formulated on the basis 
of the obtained theoretical solutions. A description is given of the 
first experiments in deep seismic profiling by the lected wave 
method and of the geological results. The successful implementation 
of this method is possible only by using modern automated systems 
for the collection or processing of seismic data. Ways of enhancing 
the further development of this method are indicated. 15 references, 
3 figures, 1 table. 


20534 Transitional characteristics of an electromagnetic field 
over a conducting polarizing medium. Kulikov, A.V. Prikl. Geofiz.; 
No. 86, 86-98(1977). (In Russian). 

An analysis is made of expressions for transitional characteris- 
tics of various field components created by electrical and magnetic 
dipoles and a primary planar wave over a conducting polarizing 
ground. The transitional characteristics of magnetic components; 
and the impedance of the planar wave in the asymptotic area at 
delayed times were shown to depend only only on the intensity of 
polarizability but on the constant time of polarizability. 4 references, 
3 figures. 


20535 Certain problems in the practical use of inverse dynamic 
seismic problems. Alekseev, A.S.; Dobrinskii, V.I. Mat. Probl. 
Geofiz.; No. 6, 7-53( 1975). (In Russian). 

A discussion is made of a method possessing a high degree of 
commonality for adjusting algorithms for solving inverse problems. 
A condition is formulated for solving a o} inverse 
dynamic problem with information in the form of an incident and 
reflected wave recording. This condition is also the criterion of an 
algorithmic stability for its numerical solution. Results are given for 
the processing of real dynamic measurements. An analysis is made of 
the role of various factors which influence the quality of the desired 
structure of the medium. 


20536 Inverse kinematic seismic problem on a plane. Mukhome- 
tov, R.G. Mat. Probl. Geofiz.; No. 6, 243- 254(1975). (In Russian). 

The calculation of the function n(x,y) in the region of two- 
dimensional space x,y is examined for the case where the distance 
between any two points of the boundary of the region is known. A 
unique theorem is proved for the calculation. An evaluation of 
stability is also obtained. 


MINERALOGY, PETROLOGY, AND ROCK 
MECHANICS 


REFER ALSO TO CITATION(S) 18157, 18598 


20537 (LBL—7071) Analysis of measured values for the state of 
stress in the earth's crust. Jamison, D.B.; Cook, N.G.W. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Au 1978. Con Con- 
tract W-7405-ENG-48. 17p. (SAC—07). Dep. NTIS, 

AOl. 

The state of stress in the crust of the earth is of great 
fundamental and practical significance. No totally satisfactory 
method for measuring the complete state of stress has been devised 
yet. Despite this, many efforts have been made to measure this state 
of stress at different locations. From a compilation of many of the 
results, fifty which yielded the complete state of stress and in which 
one of the principal stresses is vertical, have been selected for a 
statistical analysis in an endeavor to define the nature of the state of 
stress in the crust. These data have been analyzed as a whole, and 
divided into three groups depending upon whether the vertical stress 
is the maximum, minimum or intermediate principal stress. Linear 
regression analyses of the values of half the maximum stress differ- 
ence as a function of half the sum of the maximum and minimum 
principal stresses have been made. The correlation coefficients for 
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these fits are 0.786 for the data as a whole and 0.848, 0.790 and 0.383 
for each of the groups. Values of the coefficient of sliding friction 
between blocks of rock comprising the crust, interpreted from the 
slopes of these lines, ranged from 0.625 (for those measurements 
where the vertical stress is the maximum principal stress) through 
0.427 (for those cases where the vertical stress is the minimum 

rincipal stress), to 0.220 (for those cases where vertical stress is the 
intermediate principle stress). The 98 percent confidence limits for 
these values lie within + 19.4 percent to 16.6 percent. 


20538 (RHO-BWI-LD—10) Characterization and recognition of 
intraflow structures, Grande Ronde Basalt. Long, P.E. (Atomics 
International Div., Richland, WA (USA). Rockwell Hanford Oper- 
ations). Sep 1978. Contract EY-77-C-06-1030. 113p. Dep. NTIS, PC 
A06/MF AOl1. 

This investigation was carried out as part of a feasibility study 
for long-term storage of nuclear waste at depth in the Pasco Basin. 
Three general types of intraflow structures were found at Sentinel 
Gap: flows with stubby, irregular columns that lack a well-devel- 
oped entablature; flows consisting of multiple tiers of largely entabla- 
ture-type columns; and flows with a well-developed colonnade and 
entablature showing a sharp break between the two. Certain features 
occur locally in all three types of intraflow structures: variations in 
fracture morphology, primary platey fracture zones, pillow-palagon- 
ite zones, and tectonically induced zones of closely spaced fractures. 
Fractures in each of the three types of flows were logged both at the 
surface and in core from Core Hole DH-5, and petrographic textures 
of basalt sampled from surface exposures were examined. The tex- 
tures of the basalt correlate with the intraflow structures and pro- 
vide a technique for identifying flows as to their general type of 
intraflow structure, locating internal contacts between intraflow 
structures and possibly estimating fracture density within flows. 
Fracture logging, on the other hand, does not accurately delimit 
intraflow structures. 


20539 (SAND—78-0072C) Seismic activity generated by hydrau- 

lic fracturing. Schuster, C.L.; Seavey, R.W. (Sandia Labs., Albuquer- 

ue, NM (USA)). 1978. EY-76-C-04-0789. 12p. (CONF-781112—4). 
. NTIS, PC A02/MF AOl. 

From ASME energy technology conference; Houston, TX, 
USA (5 Nov 1978). 

During August 1977, a hydraulic fracture experiment was 
conducted at the Nevada Test Site. The formation to be fractured 
was located adjacent to a tunnel complex that allowed for the 
installation of a seismic array. Four stations with three-axis geo- 
phones were located approximately 200 feet from the bottom of the 
well bore that was fractured. Seismic recordings were made during 
the entire pumping of 214 barrels of water and cement slurry. More 
than a hundred separate seismic signals were received interspersed 
throughout the entire pumping period. Analysis of the arrival times 
and time delays between the ’P” and "S” waves have allowed the 
fracture location to be mapped. This location has been verified 
during the mineback phase of the experiment. Analysis of the seismic 
data has revealed that, to a large extent, the signals received were 
caused by shear type displacements. The source of these signals was 
apparently caused by natural fractures that were cut by the driven 
hydraulic fracture and then later had a fault slip type of motion. 


20540 Geokhimiya rudoobrazuyushchikh elementov osnovnykh i 
ulitraosnovnykh porod. (Geochemistry of ore forming elements of basic 
and ultrabasic rocks). Rekharskii, V.I. Moscow; Izdatel’stvo Nauka 
(1976). 21 1p. 

The articles included in the collection further develop the 
ideas presented in the works of F.K. Shipulin on the geochemistry 
and ore content of basic and hyperbasic magmas. An examination is 
made of problems in the geochemistry of ore and petrogenic ele- 
ments in basic and ultrabasic rocks as well as several questions 

rtaining to the geochemistry of ore deposits connected with basic- 
yperbasic intrusions. Results are given for original research on the 
behavior of iron, titanium, chrome, platinum metals, gold, mercury 
and radioactive elements in the formation of hyperbasic, alkaline- 
gabbroid massifs, kimberlites, differentiated trap-rock series, and 
stratified intrusions. The behavioral characteristics of trace elements 
in the formation of sulfide-copper-nickel ores are discussed. 


GEOCHEMISTRY 
REFER ALSO TO CITATION(S) 20295, 20347 


20541 Methane-producing bacteria: natural fractionations of the 
stable carbon isotopes. Games, L.M. (Indiana Univ., Bloomington); 
Hayes, J.M.; Gunsalus, R.P. Geochim. Cosmochim. Acta; 42: No. 8, 
1295-1297(Aug 1978). 

The *C/"C fractionation factors (CO2/CHs) for the reduc- 
tion of CO2 to CH, by pure cultures of methane-producing bacteria 
are, for Methanosarcina barkeri at 40°C, 1.045 +- 0.002; for Methan- 
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obacterium strain M.o.H. at 40°C, 1.061 +- 0.002; and, for Methano- 
bacterium thermoautotrophicum at 65°C, 1.025 +- 0.002. These 
observations suggest that the acetic acid used by acetate dissimilating 
bacteria, if they play an important role in natural methane produc- 
tion, must have an intramolecular isotopic fractionation (CO.H/ 
CHs) approximating the observed CO2/CH, fractionation. 


OCEANOGRAPHY 


REFER ALSO TO CITATION(S) 20366 
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ASTROPHYSICS AND COSMOLOGY 
REFER ALSO TO CITATION(S) 20215 


COSMIC RADIATION 
REFER ALSO TO CITATION(S) 20228, 20559 


20542 (AD—455076) The helium nuclei of the primary cosmic 
radiation as studied over a solar cycle of activity. Freier, P.S.; 
Waddington, C.J. (Minnesota Univ., Minneapolis (USA). School of 
Physics and Astronomy). Dec 1964. Contract NONR 71060. 8p. 
NTIS PC A02/MF AO1. 

No abstract available. 


20543 (NTIS/PS—78/0406) Cosmic rays (a bibliography with 
abstracts). Report for 1973-April 1978. Hundemann, A.S. (National 
Technical Information Service, Springfield, VA (USA)). May 1978. 
293p. NTIS PC NO1/MF NO1. 

Measurement techniques, isotopic composition, distribution, 
intensity, anisotropy, and sources of cosmic rays are covered in the 
citations. (This updated bibliography contains 288 abstracts, 19 of 
which are new entries to the previous edition.) 


20544 Hypothesis for the nature of the tachyon, and its possible 
role in cosmological evolution. Gurevich, L.E.; Tarasevich, S.V. 
(Ioffe Physics and Technology Institute, USSR Academy of Sci- 
ences, Leningrad). Sov. Astron. Lett. (Engl. Transi.); 4: No. 4, 183- 
185(Jul 1978). 

A hypothesis is proposed whereby neutral tachyons would be 
particles created pairwise (or in more numerous groups) in a strong 
gravitational field near the cosmological singularity. The tachyon 
would be a nonstable particle. It would accelerate in response to its 
spontaneous emission of gravitational radiation, and, reaching infi- 
nite velocity over a finite distance in finite time, it would annihilate 
with its group partners. At this instant it would have zero energy; 
thus the energy of tachyons would never be negative, and the 
stability of a vacuum would not be violated. If the tachyon mass is 
comparable to or greater than the mass of baryons, its lifetime would 
be very much shorter than the age of the universe, thereby removing 
the causality paradox. 


20545 Intensity distribution of cosmic gamma-ray bursts. Mazets, 
E.P.; Golenetskii, $.V.; Aptekar’, R.L.; Il’inskii, V.N.; Panov, V.N. 
(Ioffe Physics and Technology Institute, USSR Academy of Sci- 
ences, Leningrad). Sov. Astron. Lett. (Engl. Transl.); 4: No. 4, 188- 
190(Jul 1978). 

After correction for serious and unavoidable observational 
selection, a joint analysis of y-ray bursts recorded with the Kosmos 
461 and Meteor satellites and the data obtained from the Vela 
satellites suggests that the bursts are of galactic origin. 


STARS 
REFER ALSO TO CITATION(S) 20793, 20857 


20546 Quasilinear saturation of gravitational instability in a 
collisionless disk. Polyachenko, V.L.; Shukhman, I.G. (Institute of 
Terrestrial Magnetism, the Ionosphere, and Radio Wave Propaga- 
tion, Siberian Branch, USSR Academy of Sciences, Irkutsk). Sov. 
Astron. Lett. (Engl. Transl.); 4: No. 4, 159-160(Jul 1978). 

Equations describing the quasilinear stage of Jeans instability 
in a stellar disk are derived and solved analytically. Some possible 
astrophysical applications are discussed briefly. 


20547 Annihilation of electron—positron pairs in a strong mag- 
netic field. Kompaneets, D.A. (Institute for Space Research, USSR 
Academy of Sciences, Moscow). Sov. Astron. Lett. (Engl. Transl.); 4: 
No. 4, 166-168(Jul 1978). 
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In the strong magnetic fields (H=10'*—10"* gauss) prevailing 
at the surface of neutron stars (radio or x-ray pulsars), the annihila- 
tion of cool (kT/sub e/very-much-less-thanmc*) electrons and posi- 
trons may involve emission of a single photon. In this event, the two- 
photon annihilation spectrum will no longer have a narrow line 
profile, and it will depend on the field strength. 


20548 Formation of absorption lines in a gray atmosphere. 
Heinlo, A.G. (Institute of Astrophysics and Atmospheric Physics, 
Estonian Academy of Sciences, Tyravere). Sov. Astron. Lett. (Engl. 
Transl.); 4: No. 4, 168- 170(Jul 1978). 

The advantages of describing the radiation field by means of 
partial quantities are illustrated for the case of a Milne—Eddington 
gray atmosphere. A curve of growth is derived which accurately 
takes into account the variation in the source function with optical 
depth. 


20549 Mass estimates for M giant atmospheres. Panchuk, V.E. 
(Special Astrophysical Observatory, USSR Academy of Sciences 
Nizhnii Arkhyz). Sov. Astron. Lett. (Engl. Transl.); 
171(Jul 1978). 

Analysis of observed U—B color indices shows that the mass 
of the atmospheres of cool stars rises sharply from subtype M2 to 
M8. 


4: No. 4, 170- 


20550 Primordial black holes and cosmological nucleosynthesis. 
Vainer, B.V.; Dryzhakova, O.V.; Nasel’skii, P.D. (Rostov Universi- 
ty). Sov. Astron. Lett. (Engl. Transl.); 4: No. 4, 185-187(Jul 1978). 

Calculations are reported for the nucleosynthesis of light 
elements in a big-bang model universe with primordial black holes 
(PBHs). The production of H, D, He’, and He‘ is determined as a 
function of the PBH mass spectrum. Comparison between theory 
and observation sets a limit €<3 x 10~* on the amplitude of the initial 
density perturbations. 


20551 High velocities in the supernova remnant VRO 42.05.01. 
Lozinskaya, T.A. (Shternberg Astronomical Institute, Moscow). Sov. 
Astron. Lett. (Engl. Transl.); 4: No. 4, 190-191(Jul 1978). 

Interferometric measurements of the supernova remnant 
VRO 42.05.01 in the Ha and A6584 [N II] lines indicate the gas is 
expanding at velocities as high as 140 km/sec. 


20552 U, B, V, R photometry of HZ Herculis during the 1977 x- 
ray program. Kilyachkov, N.N.; Shevchenko, V.S. (Astronomical 
Institute, Uzbek Academy of Sciences, Tashkent). Sov. Astron. Lett. 
(Engl. Transl.); 4: No. 4, 191-194(Jul 1978). 

On 20 nights from July 24 to August 21, 1977, 115 photoelec- 
tric U, B, V, R measurements of HZ Her (Her X-1) were made. 
Minimum light is covered by 45 measurements on 4 nights, enabling 
parameters to be determined for the components of the binary 
system. The accretion disk is markedly asymmetric. The light curve 
is suspected of peculiarity at minimum. 


20553 Circulation in the nuclear burning shell, and model stars 
with latitude-dependent chemical composition. Vandakurov, Y.V. 
(Ioffe Physics and Technology Institute, USSR Academy of Sci- 
ences, Leningrad). Sov. Astron. Lett. (Engl. Transl.); 4: No. 4, 195- 
197(Jul 1978). 

In certain rotating stars the j-barriers that suppress meridion- 
al circulation in the nuclear energy-production shell 1 will be unable 
to form. The latitude gradient in the molecular weight p will then 
increase, and the temperature in regions enriched with light elements 
could drop to the point where nuclear burning is suspended there. A 
structure of this type might be characteristic of magnetic stars. 


20554 Rapid variability of hydrogen emission lines in the spec- 
trum of U Orionis. Bychkov, K.V.; Morozova, S.M.; Panchuk, V.E. 
(Special Astrophysical Observatory, USSR Academy of Sciences, 
Nizhnii Arkhyz). Sov. Astron. Lett. (Engl. Transl.); 4: No. 4, 199- 
200(Jul 1978). 

The Hy and H6 emission lines in the long-period variable U 
Ori vary from day to day with an amplitude of t tens of percent. 


20555 Hydrogen emission-line profiles in the spectrum of Mira. 
Panchuk, V.E. (Special Astrophysical Observatory, USSR ee gp | 
of Sciences, Nizhnii Arkhyz). Sov. Astron. Lett. (Engl. Transl.); 4 
No. 4, 201-202(Jul 1978). 

Profiles of the H8—H11 Balmer lines distorted by metal 
absorption are presented for phases 0/sup p/.1—0/sup p/.2 of the 
Mira light curve. A synthetic spectrum is calculated, showing that 
the emission arises in the atmospheric layers where continuum 
absorption is significant. 


20556 Inner zone of binary-star accretion disks. Shulikovskii, 
V.Y. (Kazan’ University). Sov. Astron. Lett. (Engl. Transl.); 4: No. 2, 
71-73(Mar 1978). 

A model is worked out for the inner zone of an accretion 
disk, allowing for the existence of a vertical velocity component for 
the gas. The temperature in the central plane of the disk is found to 
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be higher than in the standard theory, and it depends on the 
accretion rate. Some of the gas in the inner zone is shed, producing a 
corona around the disk 


20557 Black hole in an external magnetic field. Gal’tsov, D.V.; 
Petukhov, V.I. (Moscow State University). Sov. Phys. - JETP (Engl. 
Transl.); 47: No. 3, 419-428(Mar 1978). 

A study is made of the motion and scalar radiation of particles 
moving near a spherically symmetric black hole embedded in an 
external asymptotically homogeneous and constant magnetic field. It 
is shown that the magnetic field produces a potential barrier which 
prevents the escape of both charged and neutral particles to infinity 
in a plane orthogonal to the magnetic field. Exceptions are 
particles for which the projection of the angular momentum onto the 
direction of the magnetic field is zero. There exist stable circular 
orbits of charged particles corresponding to almost 100% mass 
defect, also stable untrarelativistic trajectories. scalar radiation 
of an ultrarelativistic particle moving in a stable orbit is -y? times (y is 
the energy to mass ratio) greater than the radiation of a particle 
moving in an unstable ultrarelativistic geodesic in the Schwarzschild 
field. 


20558 Space-time and physical fields inside a black hole. Dorosh- 
kevich, A.G.; Novikov, I.D. (Institute of Applied Mathematics, 
Academy of Sciences of the USSR;). Sov. Phys - JETP (Engl. 
Transl.); 47: No. 1, 1-6(Jan 1978). 

Physical fields and the perturbations of the space-time metric 
inside a slowly rotating and weakly charged black hole are investi- 
gated. It is shown that in the Schwarzschild coordinates r and t for r 
<r/sub g/ the radiatable multipoles of scalar fields vary in the limit 
t+ in accordance with the asymptotic law Phi =D,t/sup( -21/ 
+1)+Det/sup( -21/+3) In r. Here, D; and De are constants and | is 
the multipole order. Fields with nonzero spin a the gravita- 
tional field) increase as r—0 in proportion to a power of r, and not In 
r, as in the case of a scalar field. Thus, at a fixed distance r=const 
from the singularity, the physical fields and all radiatable - 
tions of the metric are damped in a power-law fashion wii 
to the coordinate t, which is the radial coordinate inside the black 
hole. Fields of external sources inside the black hole are also 
considered. 


QUASI-STELLAR, RADIO, AND X-RAY SOURCES 


20559 (N—78-22017) Gamma-ray astronomy and the origin of 
cosmic rays. Stecker, F.W. (National Aeronautics and Space Admin- 
istration, Greenbelt, MD (USA). Goddard Space Flight Center). 
Apr 1978. 34p. (NASA-TM—79535). NTIS PC A03/MF AOl. 

New surveys of galactic gamma ray emission together with 
millimeter wave radio surveys indicated that cosmic rns = 
produced as the result of supernova explosions in our 
the most intense production pet in a Great tie Ring 
about 35,000 light years in diameter, where supernova remnants and 
pulsars were concentrated. 


20560 Mechanism for the decimeter variability of extragalactic 
radio sources. Kuril’chik, V.N. (Shternberg Astronomical Institute, 
Moscow). Sov. Astron. Lett. (Engl. Transl.); 4: No. 4, 160-163(Jul 
1978). 

The widespread phenomenon of variability in the decimeter- 
wavelength radiation of extragalactic sources may be attributable to 
a noncoherent synchrotron mechanism in a model with anisotropic 
relativistic-electron streams in a regular magnetic field structure. 
Some observational tests of the mod pre mentioned. 


SOLAR PHENOMENA 
REFER ALSO TO CITATION(S) 20240, 20542, 20598, 20617, 20618 


20561 (AD-A—052360) Radio flare studies at 4 cm. Final scien- 
tific report 1 July 1975—30 AMUSAD a Papagiannis, M.D.; 
Wefer, F.L. (Boston Univ., MA (U) Dept. of Astronomy). Jan 
1978. Contract -ea03 T6CO02. 108. (SER-II-NO—66). NTIS 
PC A06/MF AO 

This cen describes the efforts made under the present 
contract to observe and analyze the morphology of solar active 
regions and flare events. The overall four-year effort (1973-1977) 
was undertaken in the hope of peste a forecasting scheme 
which would allow the prediction of major flare events based on the 
behavior of the brightness temperature Ta=1/2 (Tr+TI) and the 
circular polarization P=(Tr-Tl)/(Tr+T]) in the hours, or possibly 
the days, prior to the erruption of such a flare. During the years 
1973-1977, we conducted 63 days of observations with the 120 ft. 
Haystack antenna at a 4cm wavelength, logging a total of more than 
330 hours of solar observations. Primarily because this was a Pally 
of solar minimum, the number of cases observed, and 
those pertaining to major flare events, was relatively small. is fact, 
compounded by the observed diversity in the behavior of active 
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regions before and during flare events, made it impossible to extract 
from the data any dependable forecasting scheme. It was concluded, 
therefore, that this goal can be achieved only with a long-term 
project using a dedicated facility which over the period of a solar 
cycle could obtain a large enough number of events to make any 
statistical interpretation of the results meaningful. Though the main 
goal of the project was not realized, our efforts allowed us to gain a 
better perspective of the magnitude of the task and an understanding 
of the ways through which the forecasting effort should be ap- 
proached. Our work produced also several other results, in which 
we were more successful. 


20562 (AD-A—052545) Stochastic acceleration of solar flare 
protons. Technical report. Barbosa, D.D. (Stanford Univ., CA 
(USA). Inst. for Plasma Research). 24 Mar 1978. Contract N00014- 
75-C-0673. 36p. (SU-IPR—739). NTIS PC A03/MF AOI. 

Consider the acceleration of solar flare protons by cyclotron 
damping of intense Alfven wave turbulence in a magnetic trap. The 
energy diffusion coefficient D/sub EE/ is computed for a near- 
isotropic distribution of super-Alfvenic protons, and a steady-state 
solution for the particle spectrum is found for both transit-time and 
diffusive losses out of the ends of the trap. The acceleration time to a 
characteristic energy of about 20 MeV/nucl can be as short as 10 
sec. From phenomenological arguments one can infer that the 
Alfven wave spectrum has a 1/omega-squared frequency depen- 
dence and that the correlation time of the turbulence lies in the range 
0005 s < tau/sub corr/ < .05s. 


20563 (AD-A—054101) Solar terrestrial physics data exchange. 
Interim report. Shea, M.A. (Air Force Geophysics Lab., Hanscom 
AFB, MA (USA)). 14 Apr 1978. 9p. (AFGL-TR—78-0091). NTIS 
PC A02/MF AOI. 

A description of the solar-terrestrial physics scientific data 
exchange and information systems operated by the World Data 
Centers is presented. This includes a brief history of the data center 
system, a listing of the various types of data archived and disseminat- 
ed, and a summary of relevant publications of World Data Center A 
for Solar-Terrestrial Physics. 


20564 (AD-A—054618) Coronal magnetic—field model with 
nonspherical source surface. Interim report. Schulz, M.; Frazier, 
E.N.; Boucher, D.J. Jr. (Aerospace Corp., El Segundo, CA (USA). 
Ivan A. Getting Labs.). 25 Apr 1978. Contract F04701-77-C-0078. 
53p. NTIS PC A04/MF AO1. 

Previous global models of coronal magnetic fields have used a 
geometrical construction based on a spherical source surface because 
of requirements for computational speed. As a result they have had 
difficulty accounting for the tendency of full magnetohydrodynamic 
(MHD) models to predict non-radial plasma flow out to r about 10 
solar radii and the appreciable magnitude, about 3 gamma, of Br (the 
radial component of B) consistently observed at r about 1 AU. A 
new modeling technique based on a nonspherical source surface is 
presented, which is taken to be an isogauss of the underlying 
potential field generated by currents in or below the photosphere. 
This modification of the source surface significantly improves the 
agreement between the geometrical construction and the MHD 
solution, while retaining most of the computational ease provided by 
a spherical source surface. 


20565 (AD-A—054912) High resolution spectrograms of ion- 
acoustic waves in the solar wind. Progress report. Kurth, W.S.; 
Gurnett, D.A.; Scarf, F.L. (lowa Univ., lowa City (USA). Dept. of 
Physics and Astronomy). Mar 1978. Contracts N00014-76-C- 
0016; NAS9-54013. 29p. (U.oflowa—78-15). NTIS PC A03/MF AO1. 

Ion-acoustic waves, similar to those detected by the helios 
spacecraft from 0.3 to 1.0 AU, have now been detected by the 
Voyager spacecraft in the solar wind out to heliocentric radial 
distances of 1.7 AU. High bit rate waveform measurements provide 
the first high resolution, frequency-time spectrograms of these 
waves. The Voyager spectrograms show that the ion-acoustic waves 
consist of narrow-band bursts which last for a few seconds or less. 
The center frequency of the bursts can fluctuate rapidly in frequen- 
cy, usually in the range between the electron and ion plasma 
frequency f sub p(-) and f sub p(+). (These waves have been 
previously referred to as f sub p(+) < f < f sub p(-) noise.) 


20566 (AD-A—055001) Directory of solar-terrestrial physics 
monitoring stations. Special report. Coffey, H.E.; Shea, M.A. (Air 
Force Geophysics Lab., Hanscom AFB, MA (USA)). 17 Nov 1977. 
oe (AFGL-TR—77-0255; AFGL-SR—208). NTIS PC A99/MF 


This Directory of Monitoring Sun-Earth Environment 
(MONSEE) Stations contains detailed information about a number 
of worldwide continuously monitoring stations in the network of 
solar-terrestrial physics disciplines. Most of the information comes 
from the ‘Questionnaries for MONSEE Station Directory’ which 
were returned to the International Council of Scientific Unions’ 
(ICSU) Special Committee on Solar-Terrestrial Physics Secretary. 
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This directory is intended to bridge the gap between the availability 
of continuously monitored solar-terrestrial data and the awareness of 
possible users of these data. The structured format of each station 
entry provides some degree of homogeneity, and when familiar with 
this format, certain information can be located at a glance. Some 
station entries are more detailed than others, but all identify an 
additional source for more information about the station and the 
data. A total of 1032 individual entries are included in this directory 
covering the following disciplines of solar-terrestrial physics moni- 
toring: solar and interplanetary phenomena, ionospheric phenomena, 
flare-associated events, geomagnetic variations, aurora, cosmic rays, 
and airglow. 


20567 (AD-A—055139) Resistive decay of photospheric current 
sheets. Scientific report. Barbosa, D.D. (Stanford Univ., CA (USA). 
Inst. for Plasma Research). May 1978. Contract N00014-75-C-0673. 
12p. (SU-IPR—744). NTIS PC A02/MF AO1. 

The magnetostatics of thin, axi-symmetric current sheets in 
the plane of the photosphere is considered. The resistive decay time 
constant for energy and flux of the system is computed and found to 
depend linearly on the thickness of the current sheet. 


20568 (AD-A—055633) The rapid heating of coronal plasma 
during solar flares: nonequilibrium ionization diagnostics and reverse 
currents. Shapiro, P.R.; Knight, J.W. (Stanford Univ., CA (USA). 
Inst. for Plasma Research). 31 Jan 1978. 17p. (SU-IPR—726). NTIS 
PC A02/MF AOl1. 

A simple method is presented for diagnosing the electron 
temperature and density of a rapidly heated, coronal-type plasma 
from observable, non-equilibrium enhancements of X-ray line emis- 
sion. This method, it is argued, is applicable to the study of solar 
flares. Accordingly, theoretically predicted line enhancements are 
given for a representative selection of X-ray lines prominent in the 
preflare coronal emission spectrum. Some of these predicted line 
enhancements should soon be observable with instruments aboard 
the Solar Maximum Mission. 


20569 (AD-A-—056708) H-alpha profiles from electron-heated 
solar flares. Final report May 17—December 31, 1977. Brown, J.C.; 
Canfield, R.C.; Robertson, M.N. (California Univ., San Diego, La 
Jolla (USA). Dept. of Physics). 26 Jan 1978. Contract F19628-77-C- 
0165. 20p. (SP—78-01). NTIS PC A02/MF AO1. 

The status of models of optical flare heating by electron 
bombardment is briefly reireued. A flare model atmosphere is re- 
computed by use of considerably revised radiative loss rates, on the 
basis of a method applied to H-alpha, Lyman-alpha, and H-. Profiles 
of H-alpha are computed and compared with observation. The 
computed profiles agree satisfactorily with those observed during 
the large 1972 August 7 flare, if spatial and velocity inhomogeneities 
are assumed. The electron injection rate inferred from H-alpha is one 
order of magnitude less than that inferred from hard X-rays, for this 
event. This discrepancy may be due to either the neglect of a 
mechanism that reduces the thick-target electron injection rate or 
failure to incorporate important radiative loss terms. 


20570 (AD-A—056709) Predicting proton spectra and riometer 
absorption from and theoretical modelling for U-shaped solar flare 
radio bursts. Final report July 1975—September 1977. Bakshi, P.; 
Kalman, G. (Boston Coll., Chestnut Hill, MA (USA). Dept. of 
Physics). Feb 1978. Contract F19628-76-C-0008. 22p. NTIS PC 
A02/MF AO1. 

A practical scheme for using Solar Radio Burst Data of U- 
shaped spectra to predict the slope as well as the magnitude of the 
associated proton spectra has been developed, based on empirical 
correlation studies. A prediction scheme for riometer absorption 
using proton spectral parameters as the input has been developed. 
Theoretical studies relate the source electron distribution parameters 
to those of the radio spectra, on the basis of a model that the U- 
shaped spectra originate from a single group of mildly relativistic 
electrons. These electron-radio results are in qualitative agreement 
with the empirical protcn-radio correlations. 


20571 (AD-A—056895) Prediction of solar particle events and 

geomagnetic activity using interplanetary scintillation observations 

from the iowa cocoa-cross radio telescope. Final report April 1, 1976— 

March 31, 1978. Roelof, E.C.; Gotwols, B.L.; Mitchell, D.G.; 

Cronyn, W.M.; Shawhan, S.D. (Johns Hopkins Univ., Silver Spring, 

- a Applied Physics Lab.). May 1978. 8lp. NTIS PC A05/ 
AOl. 

Synoptic interplanetary scintillation (IPS) observations were 
taken during the summer of 1976 and autumn of 1977 on the 
University of lowa COCOA-Cross radio telescope (34.3 MHz), with 
supplementary observations from the University of Maryland TPT 
array (38 MHz). A new high sampling rate (10 times per second) 
digital system made it possible to reconstruct the IPS power spec- 
trum between 0.1-3.0 Hz. The observations, combined with earlier 
(1974) measurements of integrated IPS power (scintillation index), 
have led to the conclusion (based on theoretical modelling) that 
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prediction of activity and associated variations in energetic solar 
particle events is feasible with a lead time of about 24 hours. The 
technique depends on the observed broadening of the IPS power 
spectrum as solar wind density enhancements approach the earth. 
This effect has been documented for both co-rotating and solar flare- 
associated plasma disturbances. 


20572 (AD-A—056969) Analysis of solar flux data for STRAT- 
COM VIIA. Final technical report. Montierth, K.; Jensen, L.L. (Utah 
State Univ., Logan (USA). Space Science Lab.). May 1978. Contract 
DAEA|18-76-C-0040. 21p. NTIS PC A02/MF AOl1. 

Ozone overburden values and dissociation rates are devel- 
oped and a single scatter flux model is compared to observed 
conditions using data obtained with a balloon-borne spectrometer 
which responds to the UV solar flux between 2000 A and 3200 A. 


20573 (AD-A—057071) Prediction of the proton flux magnitudes 
from radio burst data. Interim report. Bakshi, P.; Barron, W. (Boston 
Coll., Chestnut Hill, MA (USA). Dept. of Physics). Apr 1978. 
Contract F19628-76-C-0008. 24p. (SCIENTIFIC—2). NTIS PC 
A02/MF AOl1. 

Various radio-burst and proton spectral parameters are con- 
sidered as correlation variables to develop an improved prediction 
scheme for the proton peak flux magnitudes. Besides the time 
integrated radio fluxes at individual frequencies, a frequency integra- 
tion is also used over two different ranges. For the protons, besides 
the peak flux of protons (with energy greater than 10 MeV) their 
average energy and their duration are considered. A solar longitudi- 
nal correction is also applied. Our results lead to an improved 
prediction scheme and provide a better understanding of the correla- 
tion phenomena. 


20574 (IPPCZ—213, pp 45-48) Onset of the shock-wave radio 
emission in the development of a solar flare. Krivsky, L. (Ceskoslo- 
venska Akademie Ved, Ondrejov. Astronomicky Ustav). May 1976. 

From Czechoslovak seminar on plasma physics and technol- 
ogy; Liblice, Czechoslovakia (31 Mar 1977). 


The generation of a shock-wave within a high-energy particle 
flare is not randomly distributed over the whole duration of the flare 
of several tens of minutes to several hours. Using the "Catalog of 
Solar Particle Events 1955 to 1969” (Dodson, 1975), the average 
duration of the phase from flare start to maximum and from maxi- 
mum to termination was determined to characterize the average 
development of a high-energy particle flare. The concentration of 
type II radio emission is apparently associated with flare brightness 
maximum and with a mild tendency to precede this maximum. The 
actual generation of the shock-wave thus starts at the first recording 
of the type II radio emission. In most flares the shock-wave is 
generated in the so-called explosive phase of the flare. 


20575 (PB—280665) Waves in inhomogeneous moving media 
with application to the solar wind. Doctoral thesis. Jacques, S.A. 
(National Center for Atmospheric Research, Boulder, CO (USA)). 
1977. 169p. (NCAR-CT—45). NTIS PC A08/MF AO1. 

A complete set of equations is derived for an interacting 
MHD system composed of waves and a slowly varying background 
fluid through which they propagate. The equations for the back- 
ground state are valid for any MHD wave model and conserve both 
the total momentum and the total energy of the system. Also derived 
are the dispersion relation and the equation of conservation of wave 
action, which governs the wave amplitude. The theory is then 
applied to the solar wind, with particular attention to high-speed 
streams. Several models are constructed for both the high- and low- 
speed solar wind for various values of the Alfven wave energy flux 
at the inner boundary (1 solar radius). Model predictions are then 
compared with observations of the density, velocity, and tempera- 
ture. The most significant success of the models presented in this 
thesis is the ability to reproduce observed densities and velocities, 
both at the sun and at 1 a.u. The inclusion of waves steepens the 
density profile near the sun, making it possible to construct models 
which also match density and velocity observations at 1 a.u. 


20576 Energy balance of open regions of the corona and the solar 
wind. Kovalenko, V.A.; Molodykh, S.I. (Institute of Terrestrial 
Magnetism, the Ionosphere, and Radio Wave Propagation, Siberian 
Branch, USSR Academy of Sciences, Irkutsk). Sov. Astron. Lett. 
(Engl. Transl.); 4: No. 4, 172-174(Jul 1978). 

The velocity amplitudes required to ensure the energy bal- 
ance of the corona and to generate the solar wind are determined for 
various types of waves. The energy flux entering the corona is 
shown to be constant, but the additional energy flux carried by the 
solar wind could be provided by a flux of Alfven waves. 


20577 Conductivity of solar wind plasma, Sazhin, S.S. (Physics 
Faculty, Leningrad University). Sov. Astron. Lett. (Engl. Transl.); 4 
No. 4, 174-175(Jul 1978). 
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The effective conductivity of turbulent plasma is shown to 
depend on the characteristic time scale of the process considered. 
This property helps to explain why values of the conductivity of 
solar wind plasma measured by various methods may differ by 
several orders of magnitude. 


20578 High-energy electrons in solar microwave sources. Kova- 
lev, V.A. (Institute of Terrestrial Magnetism, the Ionosphere, and 
Radio Wave Propagation, USSR Academy of Sciences). . Son. Astron. 
Lett. (Engl. Transi.); 4: No. 4, 175-176(Jul 1978). 

A discussion is given of the role of synchrotron radiation 
emitted by an ensemble of high-energy electrons having a tempera- 
ture of 107—10° °K in the regions above sunspots with a strong 
magnetic field, in an effort to explain the energetic processes ob- 
served in the microwave range. Changes in the electron ensemble 
parameters could serve to reverse the sign of the circular polariza- 
tion and to produce a distinctive peak in the polarization curve 
during the phase of rising burst intensity. 


20579 Method for determining the solar wind velocity by observ- 
ing scintillations of HxO and OH maser sources. Sorochenko, R.L.; 
Shishov, V.I. (Lebedev Physics Institute, Academy of Sciences of 
the USSR, Moscow). Sov. Astron. Lett. (Engl. Transl.); 4: No. 2, 74- 
76(Mar 1978). 

A method is proposed for estimating the solar wind velocity 
close to the sun from measurements of the relative shift in the 
diffraction pattern of interplanetary scintillations for separate com- 
ponents belonging to H2O and OH maser sources. 


20580 Pulsations of the geomagnetic field prior to solar proton 
flares, Bystrov, M.V.; Kobrin, M.M.; Snegirev, S.D. (Gor’kii Radio- 
physics Institute). Sov. Astron. Lett. (Engl. Transl.); 4: No. 2, 76- 
77(Mar 1978). 

Records of the geomagnetic field for periods preceding solar 
proton flares in early August 1972 and early July 1974 are analyzed. 
Quasiperiodic pulsations are identified with periods of 20—200 min, 
and these intensify sharply before flares. Components of the fluctu- 
ation power spectrum with periods of 65, 90, and 180 min correlate 
with analogous pulsations in solar radio emission. 


20581 Radio polarization probing of the solar corona during a 
period of weak solar activity. Berlin, A.B.; Korol’kov, D.V.; Pariiskii, 
Y.N.; Soboleva, N.S.; Timofeeva, G.M. (Special Astrophysical Ob- 
servatory, Academy of Sciences of the USSR, Pulkovo). Sov. Astron. 
Lett. (Engl. Transl.); 4: No. 2, 102-103(Mar 1978). 

An attempt is reported to establish the fine-scale structure of 
the magnetic field of the plasma near the sun from the variation in 
the position angle of the electric vector of the radio emission 
received from the Crab Nebula as it was occulted by the solar 
corona. At 4-cm wavelength the change in the position angle of the 
polarization vector does not exceed 0°5 at different points of the 
nebula, and its time dependence is consistent with a sectorial struc- 
ture for the interplanetary magnetic field. 


20582 Electromagnetic loss-cone instability and type IV solar 
radio bursts. Stepanov, A.V. (Institute of Terrestrial Magnetism, the 
Ionosphere, and Radio Wave Propagation, Siberian Branch, Acade- 
my of Sciences of the USSR Irkutsk). Sov. Astron. Lett. (Engl. 
Transl.); 4: No. 2, 103-106(Mar 1978). 

The loss-cone instability of electromagnetic waves at the 
electron cyclotron harmonics in coronal magnetic traps, the sources 
of type IV bursts, is examined. If the magnetic field is strong enough, 
the linear mechanism in which radio emission is generated by 
electrons of =50 keV energy may predominate over the nonlinear 
plasma mechanism. 


20583 Property of the escape of solar flare electrons into the 
interplanetary medium. Kovrizhnykh, O.M.; Kuzhevskii, B.M.; Chu- 
pova, L.M. (Institute of Nuclear Physics, Moscow University). Sov. 
Astron. Lett. (Engl. Transl.); 4: No. 2, 106-108(Mar 1978). 

Analysis of data on the solar x-ray flux at A=0.5—3 A and 
the flux of electrons with E/sub e/>30 keV indicates that the 
stronger a flare is and the more particles are accelerated, the higher 
will be the proportion of particles escaping into interplanetary space. 


GALAXIES 
REFER ALSO TO CITATION(S) 20587 


20584 (TRITA-EPP—78-09) Steady state models for filamen- 
tary plasma structures associated with force free magnetic fields. 
Marklund, G. (Kungliga Tekniska Hoegskolan, Stockholm 
(Sweden). Institutionen foer Plasmafysik). May 1978. 33p. Dep. 
NTIS (US Sales Only), PC A03/MF AOl1. 

This paper presents a model for filamentary plasma structures 
associated with force-free magnetic fields. A homogenous electric 
field parallel to the symmetry axis of the magnetic field is assumed. 
Under the influence of these fields, the plasma will drift radially 
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inwards resulting in an accumulation of plasma in the central region. 
We assume recombination losses to keep the central —— density 
at a finite value, and the recombined plasma, i.e., the neutrals, to 
diffuse radially outwards. Plasma density and some neutral gas 
density distributions for a steady state situation are calculated for 
various cases. 


20585 Cooling of hot protogalactic gas by the H.* molecular ion. 
Suchkov, A.A.; Shchekinov, Y.A. (Institute of Physics, Rostov 
University). Sov. Astron. Lett. (Engl. Transl.); 4: No. 4, 164-165(Jul 
1978). 

The ons function of hot (T=10* °K) protogalactic gas due 
to excitation of the vibrational levels of the H2* molecular ion is 
calculated. The main contribution to the vibrational excitation of 
H2* will come from collisions with H atoms. 


20586 U, B, V photoelectric photometry in the Corona Australis 
T I association. Kardopolov, V.I.; Filip'ev, G.K. (Astronomical 
Institute, Uzbek Academy of Sciences, Tashkent). Sov. Astron. Lett. 
(Engl. Transl.); 4: No. 4, 197-199(Jul 1978). 

Photoelectric U, B, V magnitudes are reported for 14 stars in 
the CrA T I association. The interstellar absorption is estimated from 
the position of the stars in the color—magnitude diagram. The 
equatorial coordinates a, 5 of the program stars are tabulated. 


COSMOLOGY 
REFER ALSO TO CITATION(S) 20792 


20587 (JINR-D—1,2-10400, pp T32-T34) Origin of galaxies and 
supermassive hadrons. Muradyan, R.M. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR)). 1977. 

From 18. international conference on high energy physics; 
Tbilisi, USSR (15 Jul 1976). 


A theoretical interpretation of the observed rotation of galax- 
ies and their aggregates is proposed. It is shown that superdense 
matter in the form of supermassive elementary particles (superha- 
drons) can possess the huge angular momentum. The idea is also 
applied to the Metagalaxy, though its rotation has not been observed 
yet. 


20588 Baryon number of the universe. Dimopoulos, S.; Susskind, 
L. (Enrico Fermi Institute, University of Chicago, Chicago, Illinois 
60637). Phys. Rev., D; 18: No. 12, 4500-4509(15 Dec 1978). 

We consider the possibility that the observed particle-antipar- 
ticle imbalance in the universe is due to baryon-numbers, C, and CP 
nonconservation. We make general observations and describe a 
framework for making quantitative estimates. 


20589 Nonsingular isotropic cosmological model. Starobinskii, 
A.A. (Landau Institute of Theoretical Physics, Academy of Sciences 
¢ is) USSR). Sov. Astron. Lett. (Engl. Transl.); 4: No. 2, 82-84(Mar 
1978). 

If the main contribution to the energy density of the matter 
filling an isotropic universe comes from a homogeneous mass scalar 
field (the Parker—Fulling model), then the probability of having a 
— solution, although finite, is exceedingly low for any 

lausible model parameters. The physical reality of models of this 
ind is discussed. 


20590 Cosmic background radiation as a possible product of the 
quantum era in the expansion of the universe. Gorelik, G.E.; Ozernoi, 
L.M. (Lebedev Physics Institute, Academy of Sciences of the USSR, 
mm Sov. Astron. Lett. (Engl. Transl.); 4: No. 2, 85-87(Mar 

Thermal radiation is considered to have been created near the 
beginning of the expansion of the universe at the same rate as that 
from a black hole whose mass is equal to the mass within the 
cosmological horizon. This mechanism leads in a natural way to an 
initial radiation temperature comparable to the Planck temperature 
of =10** °K, and it would provide the heating required by the early 
universe. 


20591 Quantum interferometer as detecting element of a gravita- 
tional antenna. Gusev, A.V.; Rudenko, V.N. (Moscow State Univer- 
sity). Sov. Phys. - JETP (Engl. Transl.); 47: No. 3, 428-432(Mar 1978). 

The properties of a quantum interferometer as a probe of 
small acoustic perturbations of a gravitational detector are studied. 
The low-frequency fluctuations of” a Josephson contact are calculat- 
ed, and on this basis formulas are obtained for the limiting sensitivity 
of the gravitational antenna. It is shown that when quantum restric- 
tions are taken into account it is possible in principle to achieve the 
resolution necessary for second-generation antennas. 


PLANETARY PHENOMENA 
REFER ALSO TO CITATION(S) 20613 


ERA VOL. 4, NO. 8 


ATMOSPHERIC PHYSICS 
REFER ALSO TO CITATION(S) 20312 


AURORAL AND IONOSPHERIC PHENOMENA 
REFER ALSO TO CITATION(S) 20229, 20563, 20570, 20608, 20612 


20592 (AD—405334) Heating of the electrons in the F region of 
the ionosphere. Potemra, T. (Stanford Univ., CA (USA). Stanford 
Electronics Labs.). Apr 1963. Contract NONR225 64. 18p. NTIS PC 
A02/MF AOl1. 

An experiment to cause artificial changes in the electron- 
density profile of the F region of the ionosphere was conducted in 
order to verify experimentally the theoretical conclusion that the 
electrons in the F region could be artificially heated by a radio wave. 
An antenna array, fed by a 40-kW transmitter, was used to illuminate 
a portion of the ionosphere at a frequency slightly below the critical 
frequency. An absorption of energy from this beam by the electrons 
in this layer was expected, thereby increasing the average electron 
temperature and modifying the density profile. With the equipment 
used for this experiment, a 3 1/2-percent decrease in the maximum of 
the electron-density profile, corresponding to a reduction of 135 kc 
in the observed critical frequency 7700 kc, was expected. A phase- 
path sounder used to measure changes in the rt ay height, and 
vertical incidence sounder used to measure the virtual height both 
estimated to be sensitive to a 50-kc change in the critical frequency, 
were un able to detect any changes in several trials of the experi- 
ment. 


20593 (AD—469677) Experimental observations of proton whis- 
tlers from the INJUN 3 vif data. Shawhan, S.D. (Iowa Univ., Iowa 
City (USA). Dept. of Physics and Astronomy). Aug 1965. 55p. 
NTIS PC A04/MF AOl. 

A new VLF phenomenon named a proton whistler has been 
identified in the VLE data from Alouette 1 and INJUN 3 satellites. 
Two independent analyses on 12% of the proton whistler INJUN 3 
data were conducted: a semi-monthly sample of data for INJUN 3’s 
ten-month lifetime to determine the gross features of proton whis- 
tlers, and a local nighttime and local daytime study of proton 
whistlers. Six assertions are made from these experimental observa- 
tions. 


20594 (AD-A—052268) Large amplitude irregularities at low 
latitudes in the topside ionosphere. Environmental research papers. 
Burke, W.J.; Donatelli, D.E.; Sagalyn, R.C.; Kelley, M.C. (Air 
Force Geophysics Lab., Hanscom AFB, MA (USA)). 28 Nov 1977. 
22p. (AFGL-TR—77-0263; AFGL-ERP—616). NTIS PC A02/MF 
AO. 


Observations from the Spams oem spherical electrostatic 


analyzer experiment aboard ISIS I have been used to study large- 
amplitude irregularities at low latitudes in the topside ionosphere. 
The irregularities appeared as plasma depletions near the magnetic 
equator and were observed up to satellite apogee (3500 km). The 
altitude-local time distribution of the depletions was such that those 
at altitudes greater than 2000 km were found only in the post- 
midnight sector. This result agrees with the predictions of a simple 
MHD model for plasma bubbles drifting under the influence of 
gravity-buoyancy forces. 


20595 (AD-A—053647) Nonlinear analysis of plasma instability 
excited by the auroral electrojet. Final report 1 October 1976—31 
December 1977. Fontheim, E.G.; Hwang, K.S.; Ong, R.S.B. (Michi- 
gan Univ., Ann Arbor (USA). Space Physics Research Lab.). 24 Jan 
1978. Contract F19628-77-C-0008. 20p. NTIS PC A02/MF AOl. 

The two-fluid (electron and ion) continuity and momentum 
equations are expanded in terms of the amplitudes of the fluctuations, 
and the nonlinear dispersion relation is derived. From this expression 
the threshold condition (when the growth rate = 0) as well as the 
condition for instability (when the growth rate < 0) are obtained. In 
addition, the order of magnitude of the density fluctuations is esti- 
mated which agrees with that observed by Booker. It is shown that 
these results can be obtained only with the nonlinear theory. Finally, 
it is shown that as a result of electric field measurements by Kelley 
and Mozer theory predicts that the wave propagation vector of the 
irregularities must have a small, but nonvanishing, component paral- 
lel to the east-west direction. (Author) 


20596 (AD-A—054361) Laboratory measurements of selected D- 
region reactions. Final report, 1 October 1976—30 September 1977. 
Ferguson, E.E.; Fehsenfeld, F.C.; Albritton, D.L.; Schmeltekopf, 
A.L.; Howard, C.J. (National Oceanic and Atmospheric Administra- 
tion, Boulder, CO (USA). Environmental Research Labs.). 30 Sep 
1977. Contract DNA-IACRO-77-828. 1lp. NTIS PC A02/MF AO1. 

The flowing afterglow and flow-draft instrumental laboratory 
capabilities have been applied during the past year to the experimen- 
tal investigation of the kinetics and thermochemistry of important D- 
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region atomic and molecular ions. The information obtained will be 
used to redefine the atmospheric ionic composition and the processes 
by which this ionic composition may be modified. 


20597 (AD-A—054961) Equatorial irregularity campaigns. Part 
I. Correlated scintillation and radar backscatter measurements in 
October 1976. Interim report. Basu, S.; Aarons, J. (Air Force Geo- 
physics Lab., Hanscom AFB, MA (USA)). 23 Nov 1977. Sip. 
(AFGL-TR—77-0264; AFGL-ERP—617). NTIS PC A04/MF AOl. 

An intensive study of nighttime electron density irregularities 
in the equatorial ionosphere was conducted in October 1976 by 
making simultaneous radar and scintillation measurements near the 
magnetic dip equator. The 50-MHz radar observations at Jicamarca, 
Peru, and scintillation measurements at nearby ground stations of 
Ancon and Huancayo, Peru, were made by receiving VHF transmis- 
sions from the geostationary satellites, LES-9 and Marisat, as well as 
the VHF transmissions from the orbiting Wideband satellite. The 
thick irregularity patches detected by the radar could be associated 
with intense scintillation events, signifying thereby that the patches 
containing 3-m irregularities also contain kilometer-sized irregulari- 
ties, giving rise to the radar backscatter and scintillations, respective- 
ly. By comparison of the onset times of scintillation on different 
propagation paths separated in the east-west direction, as well as by 
performance of spaced receiver scintillation measurements at Ancon, 
the drift speed of irregularities was determined. The irregularities 
were observed to drift eastwards at a speed ranging between 90 and 
140 m per sec during 1900 and 2400 local time. From a knowledge of 
the derived value of drift speed and the duration of scintillation 
events, the irregularity patches were found to have eastward dimen- 
sions between 100 and 800 kilometers. On a statistical basis, the 
irregularity patches detected in the scintillation experiment were 
noted to be preponderant to those giving rise to thick radar backs- 
catter structures. This indicates the possiblity of having equatorial 
irregularity patches with spectral powers concentrated at large scale 
sizes only. 


20598 (AD-A—055772) Stratcom VI-A uv flux and 30-65 km 
low-background betasonde air density measurements. Final report 11 
July 1975—31 July 1976. Sellers, B.; Hanser, F.A.; Hunerwadel, J.L. 
(Panametrics, Inc., Waltham, MA (USA)). Jul 1976. Contract 
DAADO07-75-C-0124. 57p. (PANA-AIR—1). NTIS PC A04/MF 
AOl. 

By use of a modified version of the CLAP UV Spectrophoto- 
meter, the altitude variation of 200-400 nm flux has been measured 
up to about 126 kft. Solar cycle-associated variability of the flux in 
the important 220 nm region is discussed. Results are also given for 
direct measurement of air density in the 30-65 km region. 


20599 (AD-A—055943) Atmospheric CO. infrared background 
investigation. Experimental confirmation of 2.7 to 4.3 micrometers 
fluorescence; modeling of 4.3 micrometers spectral structure. Final 
report, 11 May—31 December 1977. Kumer, J.B.; James, T.C. (Lock- 
heed Missiles and Space Co., Palo Alto, CA (USA). Lockheed Palo 
Alto Research Lab.). Dec 1977. Contract DNA001-77-C-0190. 78p. 
NTIS PC A05/MF AO1. 

The High Altitude Effects Simulation (HAES) Program com- 
promises several groupings of separate, but interrelated technical 
activities, e.g., ICECAP (Infrared Chemistry Experiments-Coordi- 
nated Auroral Program). Each of the latter have the common 
objectives of providing information ascertained as essential for the 
development and validation of predictive computer codes designed 
for use with high-priority DoD radar, communications, and optical 
defensive systems. Since the inception of the HAES Program, sig- 
nificant achievements and results have been described in reports 
published by DNA, participating service laboratories, and support- 
ive organizations. This report is the 70th report in the HAES series. 


20600 (AD-A—055969) Ion cloud modeling. Final report, 19 
April 1976—15 February 1977. Linson, L.M.; Baxter, D.C. (Science 
Applications, Inc., La Jolla, CA (USA)). 11 Nov 1977. Contract 
DNAO001-76-C-0274. 92p. (SAI—77-918-LJ). NTIS PC A05/MF 
AOl. 

New quantitative procedures are developed for describing the 
deposition of ion clouds from high-altitude barium releases. The 
early-time expansion of the neutral vapor cloud via a snowplow 
model with diffusion added is developed. The inclusion of diffusion 
provides a description of the evolution of the neutral cloud into a 
Gaussian shape and provides the basis for a plausible explanation of 
why the apparent large size of photographic images of eary-time 
expanding neutral clouds are larger than can be explained by the 
release of reasonable amounts of neutral vapor. The subsequent 
deposition of ionization in the expanding neutral cloud results in an 
ion cloud that is substantially narrower than the neutral cloud, 
consistent with a number of radar measurements. The influence of 
neutral winds and settling under gravity on the distribution of 
ionization along magnetic field lines and the desceni through the 
atmosphere is treated analytically. It is shown that downward winds 
can delay the decrease in the peak ion concentration and that 
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altitude-dependent winds are more effective in limiting the increase 
in length of the ion cloud. 


20601 (AD-A—056250) Assessment of processes related to 
plasma irregularities. Final report 15 May—31 December 1977. 
Cladis, J.B.; Newkirk, L.L.; Davidson, G.T.; Francis, W.E.; Walt, 
M. (Lockheed Missiles and Space Co., Palo Alto, CA (USA). 
Lockheed Palo Alto Peon: Lab.). 31 Dec 1977. Contract 
DNAO001-77-C-0207. 68p. NTIS PC A04/MF AO1. 

The occurrence of plasma irregularities that affect radio-wave 
propagation is assessed both for naturally-occurring disturbances and 
for disturbances resulting from a high-altitude nuclear explosion. 
Data obtained with the S3-3 satellite reveal that high electrostatic 
potential differences - to 8 kV - with associated plasma irregularities, 
often occur along the magnetic field at high latitudes. In a detailed 
analysis of electron and ion pitch-angle and energy distributions 
measured on the satellite, the potential differences below and above 
the satellite, and the potential distribution above the satellite, were 
determined. The properties of the potential structure, together with 
concurrent observations of electrostatic waves, indicate that the 
potential is supported by anomalous resistivity. Analysis of the 
wideband data reveals that the scintillation activity has a spatial 
structure and occurrence similar to those of discrete auroral arcs and 
electric fields. The general morphology of the scintillations at high 
latitudes is described, and some interpretations of the data are 
suggested. The electric fields and currents induced by the debris 
plasma and fission beta-decay electrons in the magnetosphere due to 
a high-altitude nuclear explosion are estimated. For large bursts, the 
currents, both along and across the magnetic field, exceed well- 
established plasma-instability criteria, and result in the formation of 
plasma irregularities. The region over which they are expected to 
occur extends as much as 60 deg in longitude east of the burst and, 
north of the burst, to latitudes near the auroral zone. 


20602 (AD-A—056385) A search by radar backscatter, for irre- 
gularities produced by the Lagopedo F-region electron depletion re- 
leases, Final report 1 June—31 December 1977. Chesnut, W.G-.; 
Oetzel, G.N.; McKinley, A. (SRI International, Menlo Park, CA 
(USA)). Feb 1978. Contract DNA001-77-C-0267. 28p. NTIS PC 
A03/MF AO1. 

During early September 1977, the Los Alamos Scientific 
Laboratory launched two rockets bearing the explosive nitrometh- 
ane into the F-region over Kauai in the Hawaiian Island chain. The 
detonation of this material produced a large, generally spherically 
shaped, reduction in the F-region electron density centered at alti- 
tudes between 265 and 285 km. The experiment was called Oper- 
ation Lagopedo. Some plasma theoreticians had expected that the 
edges of this electron-depleted region would become unstable by the 
gradient drift instability process, this instability then leading to the 
generation of magnetic-field-aligned irregularities similar to those 
produced in the equatorial ionosphere. The naturally produced 
equatorial irregularities, called spread-F, are regularly detected by 
magnetic-field-aligned backscatter radar echoes at HF. Therefore, an 
attempt was made by SRI International to detect the presence of 
irregularities in the Lagopedo ionospheric hole by the same HF 
backscatter means. This report describes the SRI experimental pro- 
gram. The SRI HF radar was capable of detecting field-ali 
irregularities with spatial wavelengths between (approximately) 5 
and 10 m (16 MHz to 32 MHz radar frequencies). System sensitivity 
was a factor of 200 to 800 times more sensitive than equatorial 
equipment used at comparable frequencies. An additional 20 dB of 
Doppler processing can be achieved during post-mission data reduc- 
tion if necessary. The magnetic orthogonality condition was met in 
the vicinity of the Lagopedo electron depletion regions, yet no field- 
aligned echoes were observed. 


20603 (AD-A—056386) ALTAIR: an incoherent scatter radar 
for equatorial spread-F studies. Topical report 1 June 1977-1 January 
1978. Tsunoda, R.T.; Baron, M.J.; Owen, J. (SRI International, 
Menlo Park, CA (USA)). Jan 1978. Contract DNA001-77-C-0220. 
42p. NTIS PC A03/MF AO1. 

The report presents preliminary results obtained from data 
collected with ALTAIR, a high-power VHF/UHF radar, during 
the Wideband Equatorial Program. The Wideband Equatorial Pro- 
gram is a coordinated field program sponsored by the Defense 
Nuclear Agency (DNA) to study the physical processes underlying 
the production of intense field-aligned irregularities and the effects 
of those irregularities on satellite communication channels that oper- 
ate in the gigahertz frequency range. This radar is sensitive enough 
for incoherent-scatter measurements as well as being capable of 
spatially mapping E and F region irregularities as a function of time. 
With data collected from the operation of ALTAIR in a sector scan 
mode it is possible to determine the spatial distribution of 1-m 
spread-F irregularities and their dynamics, and to relate them to the 
parameters of the background equatorial ionosphere. These relation- 
ships provide a means of critically evaluating proposed source 
mechanisms of equatorial spread-F. 





2146 ENERGY RESEARCH ABSTRACTS 


20604 (AD-A—056388) Analysis of STRESS ionograms. Final 
report November 1976—October 1977. Chang, N.J.F. (SRI Interna- 
tional, Menlo Park, CA (USA)). Dec 1977. Contract DNA001-77-C- 
0013. 64p. NTIS PC A04/MF AOl1. 

Anomalous radar returns seen on ionograms following ionos- 
pheric barium releases are analyzed to determine their origin and 
their interpretation. Two types of echoes are identified; one type 
originates from the barium cloud and the other type, from layers 
formed by the descent of barium ions into the E-region. A review is 
made of sporadic-E literature because some of the explanations of 
the origin and reflection mechanisms proposed for sporadic-E appear 
to be applicable to barium echoes. Data from past barium releases 
were reviewed to supplement the STRESS data base. The 
findings indicate that reflection from an overdense layer or target is 
not the cause of the barium-associated returns. Thus, t= maximum 
frequencies of the returns cannot be interpreted as ~ maximum 
plasma frequency. Gradient reflection and scatter from weak or 
strong irregularities are both plausible mechanisms for both types of 
echoes. The characteristics of the E-region returns and their likely 
cause (compression due to wind shear) suggest that these layers are 
thin with sharp boundaries and a rough underside. 


20605 (AD-A—056978) Behavior of the ionospheric F-region 
storms. Final scientific report September 1, 
1974—September 30, 1977. Mendillo, M. (Boston Univ., MA (USA). 
Dept. of Astronomy). Mar 1978. Contract F19628-75-C-0044. 166p. 
The behavior of the ionospheric F-region during geomagnetic 
storms is addressed by examining many years of total electron 
content (TEC) data obtained from a semi-global network of TEC 
observing sites. An analysis procedure is described which leads to 
the derivation of average disturbance patterns which capture the 
characteristic features seen during individual storms. These average 
storm patterns give percentage deviations from monthly median 
behavior on a local time basis over a 4-day storm period. Primary 
emphasis is given to disturbance patterns seen over a latitude net- 
work spanning the geomagnetic L-shell range L approx. = 1 1/2 to 
5. A clear and recurrent pattern of coupled positive and negative 
excursions over this latitude range are described on a season-by- 
season basis. At lower mid-latitudes (L approx. = | 1/2 - 2), where 
the largest net changes in ionospheric plasma contents occur, a 
longitudinal network is used to confirm and contrast the effects 
observed in the context of the latitudinal patterns. 


20606 (AD-A—057008) High latitude ionospheric gradients and 
their relationships to auroral and magnetospheric boundaries. Final 
scientific report July 1, 1975—August 31, 1977. Chacko, C.C.; Men- 
dillo, M. (Boston Univ., MA (USA). Dept. of Astronomy). Dec 
1977. Contract F19628-75-C-0044. 63p. 

The main electron density trough in the topside ionosphere is 
investigated using ISIS 2 topside sounder data, DMSP auroral 
images and ground-base observations. A base-level ionospheric 
trough is characterized with the aid of ISIS 2 electron densities 
obtained under an optimum set of geophysical conditions, namely 
midwinter, local midnight and very quiet magnetospheric intervals. 
The statistical positions of the equatorward and poleward walls of 
the trough are examined in relation to the plasmapause and various 
auroral boundaries, respectively. The effects created by precipitating 
soft particles in the upper F-region are investigated, focussing on the 
electron density enhancements observed beneath the dayside magne- 
tospheric cusp near local noon in midwinter under very quiet 
magnetic conditions. The altitude dependence of the Cusp-Related 
Electron Density Enhancements (CREDE), their behavior during 
magnetically disturbed periods and the implications of these new 
findings for high-latitude plasma convection models are discussed. 


20607 (AD-A—057254) Analysis of electron density-profiles in 
the lower ionosphere. Final report August 1—November 30, 1977. 
Field, E.C.; Lewinstein, M. (Pacific Sierra Research Corp., Santa 
Monica, CA (USA)). Mar 1978. Contract F19628-77-C-0231. 40p. 
(PSR—801). NTIS PC A03/MF AO1. 

This report addresses two separate aspects of the effects of 
the lower ionosphere on ELF/VLF/LF propagation. First, full- 
wave calculations are performed to assess the effect of a ledge of 
ionization in the 55-km to 65-km altitude range (e.g., C-layer) on 
long-path propagation. Second, relationships among wave frequen- 
cy, incidence angle, and refraction heights are derived. 


EFFECTS OF NUCLEAR DETONATIONS 
REFER ALSO TO CITATION(S) 20260, 20599, 20601 


20608 (AD-A—055884) Assessment and evaluation of simulation 
data. Final report 1 March—15 October 1977. Kofsky, I.L.; Villan- 
ucci, D.P.; Davidson, G. (Photometrics, Inc., Lexington, MA 
(USA)). 15 Nov 1977. Contract DNA001-77-C-0208. 135p. (PHM— 
01-78; DNA-HAES—69). NTIS PC A07/MF AOI. 
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Radiance data from the charged particle-stimulated ionos- 
phere in the wave-length band 4.2-4.3 micrometers (from ICECAP/ 
HAES multi-instrumented rocket A18.219-1, 1974) are evaluated; 
the performance of two diagnostic photometer systems flown on 
sounding rockets is assessed; a procedure for determining pointing 
relative to prompt and past air excitation of a rocketborne interfero- 
metric spectrometer (on IC630.02-1A (HIRIS II), 1976) is devel- 
oped; and photometry and positioning data for 1976 aircraft flights at 
auroral latitudes to measure spatial structure in infrared radiance are 
presented. The radiation flux near 4.3 micrometers at low elevation 
angles (approximately 5-15 deg) has both layering irregularities and a 
component associated with prompt energy deposition in the atmos- 
phere. The altitude structure is interpreted as an effect of adding 
collisional transfer of Nz vibrational energy excited by aurora- 
producing particles to the population of CO.** by transport of 
thermal radiation. Aeronomic mechanisms that could be responsible 
for the near-prompt infrared mechanism are reviewed critically, and 
further measurements to select among these processes and to identify 
the radiating molecular species are suggested. A photometer with 
wavelength response designed to simulate that of calibrated photo- 
graphic cameras, such as were used to image the glows from past 
nuclear explosions, performed essentially as expected. 


20609 (AD-A—056143) Elf propagation in a non-stratified earth- 
ionosphere waveguide. Final report. Field, E.C. Jr. (Pacific Sierra 
Research Corp., Santa Monica, CA (USA)). Apr 1978. Contract 
N00014-76-C-0584. 33p. (PSR—806). NTIS PC A03/MF AO1. 

This report analyzes extremely low-frequency (ELF) propa- 
gation under conditions where the properties of the earth-ionosphere 
waveguide change markedly over transverse distances comparable 
with the width of a Fresnel zone. An integral equation formulation is 
presented that can be used to obtain numerical results for most types 
of daytime ionospheric disturbances. Approximate solutions are 
given for ionospheric disturbances of the type that would occur in 
single-burst nuclear environments. These full-wave results are com- 
pared with results calculated from the widely used two-dimensional 
WKB approximation, which neglects transverse ionospheric gradi- 
ents. It is shown that this WKB approximation gives good results for 
burst-heights above about 100 km, but that full-wave theory that 
accounts for transverse gradients must be used for lower burst 
altitudes. For these lower burst-heights, the WKB method seriously 
overstates the propagation anomaly caused by an on-path burst and 
understates the anomaly caused by an off-path burst. 


20610 (AD-A—056249) The relevance of barium releases to 
problems of the nuclear environment. Topical report 1 November 
1975—31 December 1977. Workman, J.B. (Physical Dynamics, Inc., 
Berkeley, CA (USA)). Dec 1977. Contract DNA001-76-C-0136. 35p. 

Plasma enhancements in the ionosphere due to either barium 
releases or high altitude nuclear weapons develop fine scale struc- 
ture by the gradient drift process. The effects of nuclear weapons on 
radio transmission must be modeled by approximate numerical 
models. Barium release data are extremely valuable in testing, modi- 
fying, and verifying such models. A discussion and an example of 
this activity are treated in this paper. 


20611 (AD-A—056542) Anomalous transport coefficients due to 
the ion-ion two-stream plasma microinstability. Doctoral thesis. Back- 
strom, R.C. (Air Force Inst. of Tech., Wright-Patterson AFB, OH 
(USA). School of Engineering). 25 May 1978. 186p. NTIS PC A09/ 
MF AOl. 

Improved calculations of the anomalous transport coefficients 
due to the ion-ion two-stream plasma instability are presented. The 
coefficients describe the transfer of momentum and energy between 
the ion species by the electric fields generated by unstable waves. 
The calculations use electrostatic quasilinear theory in two dimen- 
sions to trace the time evolutions of the two ion species. The 
evolutions are continued until the transport coefficients reach their 
maximum values. The evolutions are done for homogeneous plasmas 
with warm ion beams and a single hot electron background distribu- 
tion. The electrons may or may not be magnetized by a uniform 
magnetic field perpendicular to the ion streaming motion. The 
results of the evolutions indicate that a fair amount of momentum 
transfer from the debris to the air occurs when the relative velocity 
between them is less than the characteristic wave phase velocity of 
the plasma, the ion acoustic speed or the Alfven speed (respectively 
for unmagnetized or magnetized electrons). On the other hand, little 
transfer occurs when the relative velocity is higher than the charac- 
teristic speed. 


MAGNETOSPHERIC PHENOMENA 
REFER ALSO TO CITATION(S) 20563. 20566, 20571, 20594, 20605 


20612 (AD-A—052353) Controlled artificial generation of ultra- 
low-frequency hydromagnetic waves in the ionosphere and magnetos- 
phere. Final report January 1975—February 1977. Villard, O.G. Jr.; 
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Helliwell, R.A.; Fraser-Smith, A.C.; Bell, T.F.; Bubenik, D.M. 
(Stanford Univ., CA (USA). Stanford Electronics Labs.). Feb 1978. 
Contract N00014-75-C-1095. 19p. (SU-SEL—77-029; FR—4207-9). 
NTIS PC A02/MF AOl. 

The primary purpose of this work was to investigate the 
possibility of obtaining a relatively inexpensive method for the 
controlled artificial generation of ultra-low-frequency (ULF-fre- 
quencies less than 5 Hz) geomagnetic pulsations. Because of the 
great penetration of these signals in sea water, the controlled artifi- 
cial source could conceivably be used as a transmitter to communi- 
cate with deeply submerged receivers at a low data rate. A second 
purpose of the work was to investigate the feasibility of using 
airborne loop antennas for air/undersea communication at ULF. The 
following are the major conclusions of this work; (1) The controlled 
artificial generation of ULF geomagnetic pulsations by the ‘peninsu- 
la method,’ i.e., by the passage of a ULF-modulated electric current 
around a relatively a eggee: gene | peninsula in the sea or in a large 
saline lake, is feasible and further experiments, in particular, a 
fullscale ULF wave generation experiment, appear desirable. (2) The 
controlled artificial generation of ULF geomagnetic pulsations by 
the ‘VLF method,’ ie., by the injection of ULF-modulated VLF 
signals into the magnetosphere from a large ground-based VLF 
transmitter, appears possible, but further theoretical and experimen- 
tal studies are required to clarify the generation mechanism. 


20613 (AD-A—054617) Physics of heavy ions in the magnetos- 
phere. Interim report. Cornwall, J.M.; Schulz, M. (Aerospace Corp., 
El Segundo, CA (USA). Space Physics Lab.). 3 Mar 1978. Contract 
F04701-C-77-0078. 93p. NTIS PC A05/MF AOl. 

Magnetospheric ions heavier than protons are important as 
test-particle probes of magnetospheric dynamical processes, but they 
are at least equally important for the major roles that they (notably 
He*, He**, and O* ions) play as active participants in natural 
phenomena. Studies of He* and He** ions of energy E > 100 keV 
yield quantitative information about the mechanisms responsible for 
magnetospheric radial diffusion. Helium ions at lower energies serve 
as test particles to distinguish between ionospheric sources and solar 
sources of magnetospheric plasma. 


20614 (AD-A—056716) Investigation of micropulsation activity. 
1, MAGAF system additions. 2. Data analysis. Report for July 1 
1976—October 31, 1977. Bellew, W.F.; Cantor, C.J.; Hagan, M.P. 
(Emmanuel Coll., Boston, MA (USA)). Dec 1977. Contract F19628- 
76-C-0013. 45p. (Scientific—2). NTIS PC A03/MF AO1. 

Systems additions to the MAGAF data processing system are 
described herein. In the area of data analysis, a program written to 
generate magnetograms from the MAGAF Network data is de- 
scribed and sample magnetograms are shown. 


20615 (AD-A—056961) The behavior of gridded spherical and 
planar electron probes in a non-Maxwellian plasma. Environmental 
research papers. Burke, W.J.; Smiddy, M. (Air Force Geophysics 
Lab., Hanscom AFB, MA (USA)). 16 Mar 1978. 17p. (AFGL-TR— 
78-0064; AFGL-ERP—628). NTIS PC A02/MF AOI. 

The responses of gridded spherical and planar electrostatic 
— to plasmas with kappa type distribution functions are ana- 
yzed along lines developed by Mott-Smith and Langmuir. Specifi- 
cally, consider a case that could be encountered when a satellite is in 
the outer reaches of the plasma sphere. Practical rules are developed 
for calculating the plasma’s spectral index (K), its mean thermal 
energy, and density. It is shown that treating the plasma as though it 
were Maxwellian can lead to serious overestimates of the mean 
thermal energy but less serious overestimates of the electron density. 


20616 (AD-A—057065) Test particle correlation by a whistler 
wave in a nonuniform magnetic field. Technical report. Vomvoridis, 
J.L.; Denavit, J. (Northwestern Univ., Evanston, IL (USA). Dept. 
of Mechanical rere. | and Astronautical Sciences). Jun 1977. 
Contract N00014-75-C-0473. 26p. (TR—8). NTIS PC A03/MF AO1. 

This paper presents computer simulations of the correlation in 
phase of test electrons in a monochromatic whistler wave propagat- 
ing along a non-uniform external magnetic field. The behavior of 
resonant electrons ae on an inhomgeneity ratio R, which 
defines the external field gradient in relation to the wave amplitude. 
In the case abs. val. R <1, where electron trapping is possible, a 
hole (or an island) of particles is found to occur in phase plots of the 
distribution function. This causes the appearance of a transverse 
current coherent with the wave, which is most intense for abs. val. R 
approx. = or < 0.6. The significance of these results to magnetos- 
pheric propagation of a quasi-monochromatic whistler pulse is dis- 
cussed. 


20617 (AD-A—057135) Low latitude Pc 3 and Pc 4 micropulsa- 
tions. Final report July 1, 1975—June 30, 1977. Badillo, V.L. (Manila 
Observatory (Philippines)). 28 Oct 1977. Contract F19628-76-C- 
0026. 10p. NTIS PC A02/MF AO1. 

Equatorial Pc 3 and Pc 4 were obtained from normal run 
magnetograms from January to June 1976 by using the eye alone. 
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Micropulsations may possibly be used to derive information on 
incoming solar particles. 


20618 (N—78-19194) Reduction and analysis of ATS-6 data. 
Final report, 1 November 1976—31 October 1977. Paulikas, G.A.; 
Blake, J.B. (Aerospace Corp., El Segundo, CA (USA). Space Sci- 
ences Lab.). 10 Nov 1977. Contract NASS5-23788. 82p. (NASA- 
CR—155951). NTIS PC A05/MF AO1. 

Results obtained from the analysis of data returned by the 
energetic particle spectrometer on ATS 6 are presented. The study 
of the energetic electron environment and the effects of the solar 


. wind parameters on the energetic electrons trapped at the synchro- 


nous altitude are emphasized. 


20619 (N—78-21028) Theory of flux anisotropies in a guiding 
center plasma. Birmingham, T.J.; Northrop, T.G. (National Aero- 
nautics and Space Administration, Greenbelt, MD (USA). Goddard 
Space Flight Center). Feb 1978. 19p. (NASA-TM—78090). NTIS 
PC A02/MF AOI1. 

The one-particle distribution function f on the scale of the 
bounce motion of particles in a magnetic field B is considered. The 
Vlasov equation is expanded through O(epsilon) in the adiabatic 
parameter which is the ratio of particle gyroradius to scale length of 
the magnetic field. Because f is directly proportional to particle flux 
differential in kinetic energy and solid angle, f is in principle measur- 
able in space experiments, and the analysis is tailored to be explicitly 
applicable to space problems. To O(1), f is gyrotropic; its first 
velocity moment is (if non-vanishing) parallel to B, and hence 
macroscopic parallel flow is included in this term. The O(epsilon) 
contribution is non-gyrotropic and macroscopic flow parallel to B 
plus additional parallel flow results from these terms. The degree of 
non-gyrotropy and the amount of cross-field macroscopic flow 
depend on the perpendicular component of the electric field, on 
curvature and shear in the magnetic field, and on the spatial gradi- 
ent, pitch angle derivative, and speed derivative of the lowest order 
distribution function. 


20620 (N—78-21695) On the average configuration of the geo- 
magnetic tail. Fairfield, D.H. (National Aeronautics and Space Ad- 
ministration, Greenbelt, MD (USA). Goddard Space Flight Center). 
Mar 1978. lip. (NASA-TM—78116). NTIS PC A02/MF AOI. 

Over 3000 hours of IMP-6 magnetic field data obtained 
between 20 and 33 R sub E in the geomagnetic tail have been used in 
a statistical study of the tail configuration. A distribution of 2.5 
minute averages of B sub Z as a function of position across the tail 
reveals that more flux crosses the equatorial plane near the dawn cnd 
dusk flanks than near midnight. The tail field projected in the solar 
magnetospheric equatorial plane deviates from the X axis due to 
flaring and solar wind aberration by an angle alpha = -0.9 y sub SM 
- 1.7, where y/sub SM/ is in earth radii and alpha is in degrees. After 
removing these effects the Y component of the tail field is found to 
depend on interplanetary sector structure. During an away sector 
the B/sub Y/ component of the tail field is on average 0.5 
greater than that during a toward sector, a result that is true in both 
tail lobes and is independent of location across the tail. 


ATOMIC, MOLECULAR, AND CHEMICAL 
PHYSICS 


20621 (AD-A—056046) Atomic and molecular processes. Tech- 
nical progress summary report no. 24, September 1977-April 1978. 
Biondi, M.A. (Pittsburgh Univ., PA (USA). Pittsburgh Atomic 
Sciences Inst.). 28 Apr 1978. Contract N00014-76-C-0098. 13p. NTIS 
PC A02/MF AOI. 

No abstract available. 


20622 (ANL—77-65(Pt.1)) Radiological and Environmental Re- 
search Division. Annual report, October 1976—September 1977. Row- 
land, R.E. (Argonne National Lab., IL (USA)). 1977. Contract W- 
31-109-ENG-38. 244p. Dep. NTIS, PC Al1/MF AOl. 

The report contained 54 items. Separate abstracts were pre- 
pared for 19 papers. (JFP) 


20623 Potential constants of borane carbonyl, Jones, L.H.; 
Taylor, R.C.; Paine, R.T. (Los Alamos Scientific Laboratory, Uni- 
versity of California, Los Alamos, New Mexico 87545). J. Chem. 
Phys.; 70: No. 2, 749-757(15 Jan 1979). 

The vibrational spectra of several isotopic species of BHsCO 
in neon matrices at 10 °K have been observed. A number of 
combination bands have also been observed, leading to an assign- 
ment of most of the fundamental harmonic frequencies of these 
isotopic species. A least squares normal coordinate treatment, with- 
out constraints, has estimated a set of potential constants. We can 
conclude that the CO bond in BHsCO is slightly stronger than that 
of free CO. The interaction coordinates suggest that unimolecular 
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dissociation of the B—C bond proceeds initially toward BH™ 3 +CO* 
but reverts to BHs + CO before dissociation. 


20624 Simple bond rupture reactions in multiphoton dissociation 
of molecules. Sudbo, A.S.; Schulz, P.A.; Grant, E.R.; Shen, Y.R.; 
Lee, Y.T. (Materials and Molecular Research Division, Lawrence 
Berkeley Laboratory, University of California, Berkeley, California 
94720). J. Chem. Phys.; 70: No. 2, 912-929(15 Jan 1979). 

A molecular beam study was carried out of the infrared 
multiphoton dissociation of seven molecules dissociating by a simple 
bond rupture. Translational energy distributions for the dissociation 
products were obtained, and the results can be described very well 
by a statistical (RRKM) theory of unimolecular reactions. A general 
discussion of the main features of the multiphoton dissociation 
process is given. 


20625 Vibrational relaxation of matrix-isolated HCl and DCI. 
Wiesenfeld, J.M.; Moore, C.B. (Department of Chemistry, Universi- 
ty of California, and Materials and Molecular Research Division of 
the Lawrence Berkeley Laboratory, Berkeley, California 94720). J. 
Chem. Phys.; 70: No. 2, 930-946(15 Jan 1979). 

Using infrared laser-excited vibrational fluorescence, lifetimes 
have been measured for HC] (v=1,2) in Ar as a function of concen- 
tration and temperature, and for dilute samples of DC] (v=2) in Ar 
as a function of temperature. For dilute samples at 9 K, the nonradia- 
tive decay rates (s~*) are (8.1 +- 0.7) x 10? and (3.8 +- 0.4) x 10° for 
HCl (v=1,2), and (1.2 +- 0.2) x 10? for DCl (v=2), respectively (the 
DCI decay may be partially radiative). These rates increase slightly 
(less than a factor of 2) between 9 and 21 K. The results are 
consistent with a relaxation process in which the rate-determining 
step is intramolecular V-—-R transfer. No fluorescence signal is 
observed upon excitation of the overtone of the HCl dimer in Ar 
implying that relaxation of the dimer is faster than 0.3 ps. In 
concentrated samples the relaxation rate for HCl (v=1) (but not 
v=2) increases, due to energy-migration aided V—-V transfer to 
dimers, which are an energy sink. It is argued that this system 
belongs to the “fast migration” regime. In Nz and O2 matrices, there 
is no fluorescence following excitation of HCl (v=2), presumably 
due to rapid V-—-V transfer to the host. Spectroscopic measurements 
of overtone absorption transitions are reported. A measurement of 
the integrated absorption coefficient for HCI in Ar indicates that the 
transition dipole moment differs less than 9% from the gas phase 
value. 


20626 Diatomic sulfur: Low lying bound molecular electronic 
states of S.. Swope, W.C.; Lee, Y.; Schaefer, H.F. III. (Department 
of Chemistry and Materials and Molecular Research Division, Law- 
rence Berkeley Laboratory, University of California, Berkeley, Cali- 
fornia 94720). J. Chem. Phys.; 70: No. 2, 947-953(15 Jan 1979). 

We present here the results of self-consistent field (SCF) and 
configuration interaction (CI) type calculations on thirteen low-lying 
electronic states of diatomic sulfur. The basis set was one of double 
zeta quality augmented with polarization functions. The CI space for 
each electronic state consisted of all configurations constructed from 
single and double excitations of electrons from the valence orbitals 
of the Hartree—Fock configuration. There are several significant 
findings of this study. First, we report the discovery of a previously 
unobserved and bound 'Pi/sub u/ state which lies approximately 37 
000 cm™! above the ground state. This state dissociates to two 
ground state sulfur atoms. Second, we provide new predictions of 
excitation energies and properties for the three states e'Pi/sub g/, 
c'Z/sub u/, and B’*Pi/sub u/. These states were suspected or 
known to be bound, but experimentally determined properties were 
uncertain. Finally, we find that systematic application of a formula 
of Davidson, which estimates the contribution of unlinked energy 
terms in a singles and doubles CI calculation, leads to improved 
predictions of excitation energies. 


20627 Systematics of high-pressure and high-temperature behav- 
ior of hydrocarbons. Ree, F.H. (Lawrence Livermore Laboratory, 
University of California, Livermore, California 94550). J. Chem. 
Phys.; 70: No. 2, 974-983(15 Jan 1979). 

Hugoniot data of eight different hydrocarbon compounds 
comprising four different proportions of hydrogen to carbon content 
have been analyzed using a model. The model assumes that hydro- 
carbons at high pressure (> or ~10 GPa) and high temperature (> 
or ~1000 K) dissociate into carbon in the diamond phase and 
hydrogen in a condensed molecular phase. The theoretical Hugon- 
iots of hydrocarbons are evaluated under the assumption that the 
volume and its ratio to the Grueneisen gamma of the hydrocarbons 
at any given pressure and 0 K are the weighted sums of the 
hydrogen and carbon contents. The model gives hydrocarbon Hu- 
goniots that agree remarkably well with the experimental data. 
Evidence supporting the model and several implications of the 
model are given. 
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BEAMS AND THEIR REACTIONS 


20628 (AD-A—052554) Computer simulation of space charge 
effects in particle accelerators. Interim report. Haber, I. (Naval 
Research Lab., Washington, DC (USA)). Jan 1978. 33p. (NRL- 
MR—3705). NTIS PC A03/MF AO1. 

The potential use of high-energy ion beams as a source of 
thermonuclear pellet ignition energy has increased the importance of 
understanding high-current beam transport. Computer simulation 
using particle codes promises to be a useful tool in gaining that 
understanding. A series of simulations is presented in which the 
numerical parameters are systematically varied to illustrate the 
purely numerical effects on these simulations in a physically interest- 
ing parameter range. It is found that the significant effects observed 
are essentially independent of the numerical parameters. It therefore 
appears that the numerical techniques are indeed capable of reliably 
predicting the behavior of actual beam transport systems. 


— (AD-A—052555) Radially convergent proton beams from 
cylindrical double diode. Interim report. Golden, J.; Mahaffey, 
R. + Marsh, S.J.; Kapetanakos, C.A. (Naval Research Lab., Wash- 
oe (USA). eb 1978. 17p. (NRL-MR—3711). NTIS PC 
A 2/MF 

A cyintiieal double diode is used to produce a radially 
convergent proton beam. This device exhibits both pinching and, to 
a lesser degree, reflexing of the electrons. The proton current density 
incident on the inner cathode is larger than the ion current density 
anticipated for bipolar space charge flow. The current density of 
ions extracted through the cathode has been intensified by at least a 

factor of 7 as a result of geometric focusing. 


20630 (AD-A—057141) Extended fine structure above vanadium 
L-shell appearance potential thresholds. Cohen, P.I.; Einstein, T.L.; 
Elam, W.T.; Fukuda, Y.; Park, R.L. (Maryland Univ., College Park 
(USA). Dept. of Physics and Astronomy). Mar 1978. Contracts 
N00014-75-C-0292; NO0O14-77-C-0485. 21p. NTIS PC A02/MF AOl. 
The probability of electron scattering from atomic core states 
as a function of electron energy can be extracted from secondary 
electron yields by differentiation. Fine structure variations above the 
thresholds for excitation of the vanadium 2p and 2s states are found 
to extend for several hundred electron volts. The fine structure is 
altered significantly by reaction of the surface with CO, but is 
insensitive to long-range order. The structure exhibits periodicities in 
k, which presumably result from interference of an outgoing spheri- 
cal wave of a scattered electron with backscattered components 
from neighboring atoms. The structure therefore appears to be 
analogous to extended X-ray absorption fine structure (EXAFS). 
Attempts to extract interatomic spacings by Fourier inversion, how- 
ever, have been frustrated by multiple scattering effects and other 
complications. The extreme experimental simplicity provides ample 
motivation for dealing with these theoretical complexities. 


20631 (AD-A—057142) Nearest neighbor spacings of clean vana- 
dium surfaces from extended appearance potential fine structure. 
Elam, W.T.; Cohen, P.I.; Roelofs, L.; Park, R.L. (Maryland Univ., 
College Park (USA). Dep t. of Physics and Astronomy). 1 Jun 1978. 
Contracts N00014-75-C-0292, N00014-77-C-0485. 8p. NTIS PC A02/ 
MF AOl. 

Fine structure in the excitation probability of the 2p core state 
of vanadium by electron bombardment has been found to extend for 
several hundred volts above the appearance potential threshold. The 
structure results from interference of an outgoing spherical wave of 
a scattered electron with backscattered components from neighbor- 
ing atoms. It is therefore analogous to extended X-ray absorption 
fine structure (EXAFS) and it should be possible to extract geomet- 
ric information using the same Fourier inversion techniques. The 
short mean free path for inelastic scattering of the incident electrons, 
however, renders the technique sensitive to the structure in just the 
outermost layers of the material. 


= (ANL—77-65(Pt.1), pp 49-53) Use of a supersonic molec- 
ular beam source for the study of high resolution photoelectron 
spectra. Dehmer, P.M.; Dehmer, J.L. 1977. 

In Radiological and Environmental Research Division. 
Annual report, October 1976—September 1977. 

The factors limiting resolution in a photoelectron spectros- 
copy experiment are discussed. It is shown that a supersonic molecu- 
lar beam source can aid in high resolution by reducing the rotational 
and vibrational temperature and the Doppler broadening of the 
target gas. 10 references. 


20633 (ANL—77-65(Pt.1), pp 127-145) Atomic form factors and 
incoherent scattering functions of Xe, Hg, and U ions. Cheng, K.T.; 
Kim, Y.K. 1977. 

In Radiological and Environmental Research Division. 
Annual report, October 1976—September 1977. 

Atomic form factors and incoherent-scattering functions of 
Xe/sup n+/ (n = 1 - 6) Hg/sup n*/ (n = 2, 5, 10, 20, 34, 52), and 
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U/sup n+/ (n = 1, 6) were computed from relativistic Hartree- 
Fock wave functions. These data are needed in estimating total cross 
sections for inelastic scattering of the ions by background gases in 
storage rings proposed in various heavy-ion fusion schemes. 


20634 (ANL—77-65(Pt.1), pp 176-178) Inequalities that bound 
mean excitation energies with respect to the oscillator-strength distri- 
bution. Inokuti, M. 1977. 

In Radiological and Environmental Research Division. 
Annual report, October 1976—September 1977. 

The logarithmic mean excitation energies, which determine 
the total inelastic-scattering cross section, the stopping power, the 
straggling for fast charged particles, and other atomic or molecular 
properties, are bound from above and below by moments of the 
oscillator-strength distribution. 


20635 (ANL—77-65(Pt.1), pp 217-218) Review of current knowl- 
edge of ionization yields, stopping power, and related quantities of 
radiological physics. Inokuti, M. 1977. 

In Radiologica: and Environmental Research Division. 
Annual report, October 1976—September 1977. 

Work since 1973 for the International Commission on Radi- 
ation Units and Measurements toward publication of two committee 
reports is outlined. A manuscript for a report on ionization yields has 
recently been completed. Work on stopping powers and related 
quantities is in an initial stage. 


20636 (LBL—7396) Development of a supersonic atomic oxygen 
nozzle beam source for crossed beam scattering experiments. Sibener, 
S.J.; Buss, R.J.; Lee, Y.T. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.). May 1978. Contract W-7405-ENG-48. 13p. 
(CONF-780728—2). Dep. NTIS, PC A02/MF AO1. 

From 11. symposium on rarefied gas dynamics; Cannes, 
France (3 Jul 1978). 

A high pressure, supersonic, radio frequency discharge nozzle 
beam source was developed for the production of intense beams of 
ground state oxygen atoms. An efficient impedance matching 
scheme was devised for coupling the radio frequency power to the 
plasma as a function of both gas pressure and composition. Tech- 
niques for localizing the discharge directly behind the orifice of a 
water-cooled quartz nozzle were also developed. The above com- 
bine to yield an atomic oxygen beam source which produces high 
molecular dissociation in oxygen seeded rare gas mixtures at total 
pressures up to 200 torr: 80 to 90% dissociation for oxygen/argon 
mixtures and 60 to 70% for oxygen/helium mixtures. Atomic oxygen 
intensities are found to be greater than 10’? atom sr~' sec™*. A brief 
discussion of the reaction dynamics of 0 + IC1 — I0 + C1 is also 
presented. 12 references. 


20637 Ion source. Kovalsky, G.A.; Maishev, J.P.; Dmitriev, 
J.A. US Patent 4,122,347. 24 Oct 1978. Filed date 21 Mar 1977. 10p. 

A source of a tubular beam of ions comprising a cylindrical 
shell with one butt end having an axial hole in it and the other butt 
end solid is described. It is provided with a rod having one end fixed 
to the solid butt end of the cylindrical shell and arranged coaxially to 
the latter. The free end of the rod carries a disc placed in the axial 
hole of the butt end of the cylindrical shell so as to obtain a circular 
gap confined by the side wall of the hole. A hollow annular shell is 
arranged coaxially within the cylindrical shell so that a circular gap 
made in the butt end of the annular shell faces the circular gap in the 
butt end of the cylindrical shell. An annular cathode and an anode 
are arranged coaxially inside the annular shell. A thermoelectronic 
cathode is placed outside the cylindrical shell near to its butt end 
with the circular gap. An electromagnet coil is arranged coaxially 
inside the cylindrical shell. A device for ion acceleration is placed on 
the path of emission of the ions. The cylindrical shell and its butt 
ends and the rod are made of magnetically soft material, whereas the 
annular shell is made of non-magnetic material. 5 figures. 


20638 Calculations involving ion beam source. Whitson, J.C.; 
Smith, J.; Whealton, J.H. (Computer Sciences Division, Oak Ridge 
National Laboratory, Oak Ridge, Tennessee 37830). J. Comput. 
Phys.; 28: No. 3, 408-415(Sep 1978). 

A convergent numerical model for the calculation of the 
optical properties of an ion beam is given. The ion beam is formed 
by extracting ions from a plasma and subsequently accelerating these 
ions with an electrode system. The model includes the effects pf 
space-charge of the ions and an equilibrium distribution of electrons. 
Methods are given for determining the existence of the solution to 
the nonlinear difference equations, and a convergent iterative nu- 
merical procedure is described. Comparisons are made with a proce- 
dure that previously has been used to solve such a model. 


20639 Production of polarized high-energy electrons in strong 
magnetic fields. Baier, V.N.; Katkov, V.M.; Strakhovenko, V.M. 
(Nuclear Physics Institute, Siberian Division, USSR Academy of 
Sciences). Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 3, 389-397(Mar 
1978). 


PHYSICS RESEARCH 


projection of the spin on the direction of the field and this feat, in 
final analysis, to a spatial separation of the particles with differen’ 
values of the indicated projection. The problem reduces to a stud 

the corresponding kinetic equations, which are solved both in 
Fokker-Planck approximation and with higher accuracy, so as to 
ascertain the region of applicability of the method and take into 
account qualitative effects such as radiative polarization of the beam 
as a whole, and determine the degree of izati 

ly. The value of the latter is given 

parameters in question. 


ATOMIC AND MOLECULAR PROPERTIES 
REFER ALSO TO CITATION(S) 20663 


20640 (ANL—77-65(Pt.1), pp 23-27) Oscillator-strength distri- 
bution of neopentane from 10.4 to 21.1 eV. Person, J.C. (Macalester 
Coll., St. Paul, MN); Fowler, D.; Nicole, P.P. 1977. 

In Radiological and Environmental Research Division. 
Annual report, October 1976—September 1977. 

Experimental data on the oscillator-strength distribution of 
2,2-dimethyl propane (neopentane) are tabulated for energies from 
10.44 to 21.13 eV. 2 references. 


20641 (ANL—77-65(Pt.1), pp 107-109) Evidence a 
tative identification of Feshbach resonances observed in the atomic 
halogens. Spence, D. 1977. 

In Radiological and Environmental Research Division. 
Annual report, October 1976—September 1977. 

From studies of the systematic energy locations of Feshbach 
resonances in atoms, additional evidence is provided supporting 
— tentative resonance-configuration assignments in Cl, Br, and 
9 references. 


20642 (ANL—77-65(Pt.1), pp 110-112) Note on the assignment 
of low lying Rydberg states in F2. - neat D. 1977. 

In Radiological and Environmental Research Division. 
Annual report, October 1976—September 1977. 

Tentative configuration assignments to low-lying Rydberg 
states in F, are proposed based upon a systematic study of daughter 
Feshbach-resonance states. 7 references. 


20643 (ANL—77-65(Pt. 1), PP ae 124-125) Moments of the oscilla- 


tor-strength distribution for the 
go). 1977. 

In Radiological and Environmental Research Division. 
Annual report, October 1976—September 1977. 

Potentials were calculated by a Hartree—Slater self-consist- 
ent atomic field program to generate the dipole oscillator-strength 
distribution for Fe'**. The result was then used to calculate moments 
of the dipole oscillator-strength distributions. 3 references. (JFP) 


20644 (ANL—78-XX-95) Energy level structure and transition 
probabilities in the spectra of the trivalent lanthanides in LaF;. 
Carnall, W.T.; Crosswhite, H.; Crosswhite, H.M. (Argonne National 
Lab., IL (USA)). 1978. Contract W-31-109-ENG-38. 185p. Dep. 
NTIS, PC A09/MF AOI. 

Two types of correlations with experimental results are re- 
ported. For even-f-electron systems, a center of gravity was comput- 
ed based on the energies of the observed states, and calculated 
optimized sets of atomic energy level parameters. For odd-electron 
systems complete crystal field calculations were performed in which 
parameters of both the atomic and crystal-field parts of the interac- 
tion were adjusted to experimental data. The result is a set of 
eigenvectors for all the ionic states in each configuration. S) 

-opic results for all lanthanides doped into LaF; (In**:LaFs) except 
Pm* and Eu™ are reported. 89 references, 29 tables. (JFP) 


20645 (JINR-D—1,2-10400, pp B180-B182) Search for 
violating neutral currents in atomic physics. Khriplovich, I.B. (AN 
SSSR, Novosibirsk. Inst. Yadernoj Fiziki). 1977. 

From 18. international conference on high energy physics; 
Tbilisi, USSR (15 Jul 1976). 


5 ion. Baer, T. (Univ. of Chica- 


Theoretical and experimental investigations of possible parity 
violation effects on weak interaction of electrons with nucleons in 
atoms are briefly reviewed for the period since 1959. A simple 
estimate of the effect resulting in circular polarization of light in 
energy-level transitions in heavy atoms is given. It seems that 
investigations of the so-called coherent parity violation (i.e., rotation 
of the light polarization plane) in thallium, lead and bismuth vapors 
are the most promising to observe the effect experimentally. Com- 
paring the effect in the transitions between different hyperfine com- 
ponents, one can in principle determine the constants of interaction 
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of the electron vector current with the proton and neutron axial 
currents. 


20646 (PB—282067) Atomic energy levels - the rare earth ele- 
ments. (the spectra of lanthanum, cerium, praseodymium, neodymium, 
promethium, samarium, europium, gadolinium, terbium, dysprosium, 
holmium, erbium, thulium, ytterbium, and lutetium). Martin, W.C.; 
Zalubas, R.; Hagan, L. (Manchester Coll. of Science and Technol- 
ogy (UK). Dept. of Chemistry). 1978. 422p. (NSRDS-NBS—60). 
NTIS PC A18/MF AOl. 

Energy level data are given for 66 atoms and atomic ions of 
the 15 elements lanthanum (Z=57) through lutetium (Z=71). These 
data have been critically compiled from published and unpublished 
material. Only experimentally determined energy levels are included, 
the energies being restricted to excitations of outer-shell electrons 
and to inner-shell excitations up to the soft x-ray range. The levels 
were taken from analyses of the spectra of atomic gases wherever 
possible; however, the levels for several of the triply ionized rare 
earths are from analyses of the spectra of the ions in crystals or 
solutions. In addition to the level value (usually in units of reciprocal 
cm) and the parity, the J value, configuration and term assignments, 
and the experimental g value are listed wherever available. Leading 
percentages from the calculated eigenvector are also tabulated for 
each level if available. The levels are grouped into spectroscopic 
terms of appropriate coupling schemes where such groups appear 
meaningful. Ionization potentials are tabulated for most of the spec- 
tra. Complete references for the tabulated data are given for each 
spectrum. Copyright (c) 1978 by the Secretary of Commerce on 
Behalf of the United States Government. 


20647 First ionization potentials of the transition metals. Rauh, 
E.G.; Ackermann, R.J. (Chemistry Division, Argonne National Lab- 
oratory, Argonne, Illinois 60439). J. Chem. Phys.; 70: No. 2, 1004- 
1007(15 Jan 1979). 

The appearance potentials of the transition metals yttrium 
through molybdenum, ruthenium through palladium, and lanthanum 
through platinum have been determined by electron impact. A 
method of simultaneous and intercomparative measurements with 
known standards was used. Corrections to the appearance potentials 
for thermally excited levels in the atoms and for possible ionization 
paths to other than the ground states of the ions are discussed and 
used to deduce the ionization potentials. 


20648 High-precision measurement of 7*°U -state hyper- 
fine structure by laser-rf double resonance. Childs, W.J.; Poulsen, O.; 
Goodman, L.S. (Argonne National Laboratory, Argonne, Illinois 
60439). Opt. Lett.; 4: No. 1, 35-37(Jan 1979). 

The laser-rf double-resonance technique has been used to 
make precise ( +- 1-kHz) measurements of four hyperfine intervals 
in the atomic ground state of *°U. It is found that A=-60.559 +- 
0.003 MHz and B=4104.15 +- 0.20 MHz, uncorrected for second- 
order effects. 


20649 Absorption of pulsed CO,-laser radiation by SF; at 140 K. 
Lyman, J.L.; Anderson, R.G.; Fisher, R.A.; Feldman, B.J. (Los 
Alamos Scientific Laboratory, University of California, Los Alamos, 
New Mexico 87545). Opt. Lett.; 3: No. 6, 238-240(Dec 1978). 

Measurements of absorption of pulsed COs» laser radiation by 
SF. at 140 K are reported. Four laser frequencies within the vs 
absorption band were used, and the laser fluence was varied between 
10~° and 1.0 J/cm*. Frequency and fluence trends are discussed, and 
comparisons are made with room-temperature data. The results 
indicate that the SFs ground-state band center [P (16), 10-um line], 
the fluence-dependent multiple-photon-absorption cross-section 
curve at 140 K lies slightly abovethe room-temperature curve, 
whereas at lower frequencies the low-temperature absorption cross 
sections are less than 5% of the room-temperature values. 


20650 Ss y of **CF, features near the 9-um '*C'*O, R 
(10), R (12), and R (18) lines by CO,-laser and diode-laser spectros- 
copy. Radziemski, L.J. Jr.; Begley, R.F.; Flicker, H.; Nereson, N.G.; 
Reisfeld, M.J. (Los Alamos Scientific Laboratory, University of 
California, P. O. Box 1663, Los Alamos, New Mexico 87545). Opt. 
Lett.; 3: No. 6, 241-243(Dec 1978). 

The **CF, molecule has been made to lase at various wave- 
lengths in the 16-~m vs4+v2—+v2 band by pumping in the 9-um 
O—v2+vs band with '*C'*O, lines. The strongest reported '*CF, 
laser line occurs at 615.06 cm™' and is pumped by 9R12 [9-um band, 
R (12) line]. We have measured, by two techniques, the absorption 
of CF, in 9R12, and also in 9R10 and 9R18, which are known to 
result in weak 16-um laser transitions. This was done both at room 
temperature and at an estimated 100 K, and striking changes in 
spectral features were noted as the temperature was lowered. For 
the 9R12 laser line, we find a '*CF, feature located 30 +- 3 MHz to 
the high-frequency side of line center, with a peak absorption 
coefficient of 5 x 10-* cm™' Torr~', depending on temperature. By 
contrast, there are only weak '*CF, features within +- 40MHz of 
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the 9R10 and 9R18 laser-line centers, and the absorption coefficients 
of those features are 1 x 10°* to 2 x 10°*cm™! Torr™*. 


20651 Long-lived states in helium. Bagaev, S.A.; Oginets, O.V.; 
Smirnov, V.B.; Tolmachev, Y.A. Opt. Spectrosc. (USSR) (Engl. 
Transl.); 44: No. 6, 706-707(Jun 1978). 

The decay probability of the composite 5FG-state in He is 
studied. 


POSITRONIUM, MUONIUM, AND MUONIC AND MESIC 
ATOMS AND MOLECULES 


REFER ALSO TO CITATION(S) 20794 


20652 Resonant formation of y-mesic molecules of hydrogen. 
Vinitskii, S.1; Ponomarev, L.L; ynin, I.V.; Puzynina, T.P.; 
Somov, L.N.; Faifman, M.P. (Joint Institute for Nuclear Research). 
Sov. Phys. - JETP (Engl. Transl.); 47: No. 3, 444-450(Mar 1978). 

In a state with orbital angular momentum J=1 and with 
vibrational quantum number v= 1, highly excited levels with energy 
€/sub J/v(ddy) =—2.2 eV and €/sub J/v(dtu) =—1.1 eV have 
been found in the mesic molecules ddu and dtu. The presence of 
these states leads to resonant formation of mesic molecules. The rate 
of resonant formation of the mesic molecules is calculated and found 
to be A/sub d/du=0.8 x 10° sec™* and A/sub d/tu=10® sec. The 
obtained value of A/sub d/dpu agrees well with the measured value. 
The value obtained for A/sub d/ty means that a single .~ meson can 
catalyze ~ 10? deuterium and tritium fusion reactions. 


20653 Analysis of the behavior of the polarization of the p* 
meson of muonium atoms in diamond-structure crystals. Belousov, 
Y.M.; Gorelkin, V.N.; Smilga, V.P. (Moscow Physicotechnical Insti- 
tute). Sov. Phys. - JETP (Engl. Transl.); 47: No. 2, 331-336(Feb 1978). 

A — analysis is carried out of the time dependence of 
the muon polarization in the Mu atom in a crystal lattice with 
diamond structure. It is shown that for muonium in an octapore the 
influence of the crystal field leads to a tensor form of the hyperfine- 
interaction spin Hamiltonian and to a qualitative change in the 
picture of the muon polarization precession. For muonium in a 
tetrapore, the Hamiltonian remains isotropic. The developed theory 
permits a detailed investigation of the structure of the crystal field as 
well as the determination of the position of the Mu atoms in lattices 
with diamond structure and in zinc blende. The results explain data 
on the “anomalous” and “normal” Mu in single-crystal silicon. 


COLLISION PHENOMENA 
REFER ALSO TO CITATION(S) 20207, 20630, 20631, 20726 


20654 (AD—418683) Static theory of density and potential dis- 
tribution in a beam-generated plasma. Dunn, D.A.; Self, S.A. (Stan- 
ford Univ., CA (USA). Stanford Electronics Labs.). Jul 1963. Con- 
tract NAS8 1509. 33p. NTIS PC A03/MF AO1. 

An electron beam passing through a gas will ionize the gas; 
the electrons and ions so produced will collect in the vicinity of the 
beam to form a plasma with a number density that can be much 
aap than the density of the beam. A one-dimensional static theory 

or such a system with a beam either partially or completely filling 
the space between two parallel planes that gives the plasma density 
and potential distribution in the space is presented. The theory 
requires only minor modifications of the Langmuir Tonks free-fall 
theory of the positive column. A plasma filling the space occupied 
by the beam is found to be separated by a low potential sheath from 
a somewhat lower density plasma extending to the walls where a 
second high potential sheath is formed. A comparison is made 
between the results of this theory and some density measurements on 
beam-generated plasmas reported in the literature, and reasonable 
agreement is found. 


20655 (AD-A—053573) Semiclassical theory of rotational and 
vibrational excitation in collisions of atoms with diatomic molecules. 
Interim report. Olmsted, R.D.; Curtiss, C.F. (Wisconsin Univ., Madi- 
son (USA). Theoretical Chemistry Inst.). 6 Jul 1977. 22p. (WIS- 
TCI—574). NTIS PC A02/MF AOI. 

A theory of rotationally and vibrationally inelastic collisions 
in atom-diatomic molecule scattering is presented in which both 
rotations and vibrations are treated semiclassically. The formalism, 
however, allows for an unambiguous specification of the initial and 
final quantum states even though the S-matrix itself is calculated in 
the classical limit. This development is particularly suited to the 
description of inelastic collision processes among the highly excited 
rotational-vibrational states which lie near the continuum. (Author) 


20656 (AD-A—053639) Exact quantum study of vibrational de- 
activation by reactive and nonreactive collisions in the collinear isoto- 
pic H + FH systems. Interim report. Schatz, G.C.; Kuppermann, A. 
(California Inst. of Tech., Pasadena (USA). Arthur A. Noyes Lab. of 
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Chemical Physics). Aug 1976. 12p. (CONTRIB—5284). NTIS PC 
A02/MF AOl. 

Accurate quantum mechanical transition probabilities and rate 
constants for vibrational deactivation via reactive and nonreactive 
collisions in collinear H + FH(v), D + FD(v), H + FD(v), and D 
+ FH{(v) are presented. In all cases, the reactive inelastic rate 
constants are larger than the nonreactive ones for the same initial 
and final vibrational states but the ratios of these reactive and 
nonreactive rate constants depend strongly on the vibrational quan- 
tum number v and on isotopic composition of the reagents. Nonreac- 
tive and reactive transition probabilities for multiquantum jump 
transitions are generally comparable to those for single quantum 
transitions. This vibrationally nonadiabatic behavior is a direct con- 
sequence of the severe distortion of the diatomic that occurs in a 
collision on a reactive potential surface, and makes H or D more 
efficient deactivators of HF or DF than are nonreactive collision 
partners. Most conclusions are in qualitative and even quantitative 
agreement with those of Wilkins’ three-dimensional quasi-classical 
trajectory study on the same systems. 


20657 (AD-A—054360) Measurements of selected charge trans- 
fer processes at low energies. Final report, March—September 1977. 
Neynaber, R.H.; Rutherford, J.A.; Vroom, D.A. (IRT Corp., San 
Diego, CA (USA)). 17 Oct 1977. Contract DNA001-77-C-0202. 17p. 
(IRT—8 163-004). NTIS PC A02/MF AOl. 

A crossed-beam technique has been used to investigate the 
charge transfer process n* + O — N + O?* in the low-energy 
regime (0.5 to 5 eV in the center-of-mass system). Oxygen atoms 
were formed by three different techniques; thermal dissociation, rf 
discharge, and microwave discharge. All three sources provided 
oxygen atoms, but certain disadvantages of each complicated the 
measurement procedure. Preliminary data indicated that the cross 
section for the process in the energy range of interrest is between 5 x 
10°** 2 x 10°" cm* 


20658 (AD-A—056363) Report of progress in the development of 
an electron impact ionization model. Interim report. Blaha, M.; Davis, 
J. (Naval Research Lab., Washington, DC (USA)). Mar 1978. 29p. 
(NRL-MR—3733). NTIS PC A03/MF AOl. 

Electron impact ionization cross sections are calculated in the 
distorted wave approximation. Preliminary results are given for the 
ground-state ionization cross section for H, He+, and Mg-+as well 
as for the 2s excited level for H and are compared with the 
corresponding calculations using the Born approximation. In the 
case of H, individual and total angular momenta contributions to the 
partial collision strength are presented. 


20659 (ANL—77-65(Pt.1), pp 11-15) Apparent oscillator 
strengths for mercury vapor. Huebner, R.H. (National Bureau of 
Standards, Washington, DC); Celotta, R.J.; Mielczarek, S.R. 1977. 

In Radiological and Environmental Research Division. 
Annual report, October 1976—September 1977. 

Apparent oscillator strengths for mercury vapor were ob- 
tained from electron energy-loss measurements by the small-angle 
method. 7 references. 


20660 (ANL—77-65(Pt.1), pp 113-114) Low energy electron 
scattering from methane. Burrow, P.D. (Univ. of Nebraska, Lincoln); 
Michejda, J.A. 1977. 

In Radiological and Environmental Research Division. 
Annual report, October 1976—September 1977. 

Transmission of electrons with kinetic energies below 1.5 eV 
through methane was studied. The derivative of the transmitted 
current shows many features attributable to various vibrational 
modes and their combinations. 2 references. 


20661 (ANL—77-65(Pt.1), pp 115-117) Resonances in electron 
scattering from cadmium. Burrow, P.D. (Univ. of Nebraska, Lin- 
coln); Michejda, J.A. 1977. 

In Radiological and Environmental Research Division. 
Annual report, October 1976—September 1977. 

Transmission of electrons with kinetic energies up to 13 eV 
through a heated collision chamber filled with Zn, Cd, or Hg vapors 
was studied. Features in the derivative of the transmitted current as a 


function of electron energy are attributed to shape resonances, 
Feshbach resonances, or Wigner cusps. 3 references. 


20662 (ANL—77-65(Pt.1), pp 194-200) Remarks on the future of 
atomic-collision theory. Inokuti, M. 1977. 

In Radiological and Environmental Research Division. 
Annual report, October 1976—September 1977. 

Important problems in inelastic collisions of electrons with 
atoms, ions, and molecules, as well as in related topics, are pointed 
out. Possible lines of approach are suggested. 


20663 (ANL—77-65(Pt.1), pp 201-205) Degradation of subexci- 
tation electrons in molecular hydrogen. Douthat, D.A. (Kennedy- 
King Coll., Chicago, IL). 1977. 


PHYSICS RESEARCH 2151 


In Radiological and Environmental Research Division. 
Annual report, October 1976—September 1977. 

The yields of vibrational and rotational excitations and nega- 
tive ions in molecular hydrogen are computed in a CSDA from the 
subexcitation spectrum and cross sections in the subexcitation range 
based on data from swarm and beam experiments. 13 references. 


20664 (DOE/ER/70004—213) Interfacing theory and experi- 
ment in polarization studies. Goldstein, G.R.; Moravcsik, M.J. (Tufts 
Univ., Medford, MA (USA). Dept. of Physics; Oregon Univ., 
Eugene (USA)). 1978. Contract EY-76-S-06-2230-004. 34p. (RLO— 
2230/T4-213). Dep. NTIS, PC A03/MF AO1. 

The results pertain to any particle reaction in atomic, nuclear, 
or high energy physics, and deal with some of the general properties 
of such reactions. A formalism for discussing polarization experi- 
ments in such reactions is suggested in which appropriately chosen 
reaction amplitudes are directly related to quantities actually meas- 
ured in experiments, thus making the connections between theory 
and experiment as simple as possible and eliminating intermediary 
quantities between theory and experiment. It is proven that such 
direct experimental observables along two quantization directions 
always suffice in completely determining the amplitudes from experi- 
mental data. It is also shown that given a specific theoretical model 
prediction for the reaction amplitudes in any formulation, one can 
always find a quantization direction such that the measurement of 
the number of particles in one single projection state with respect to 
that quantization direction forms a null experiment to test the 
theoretical prediction. Three examples of particle reactions are 
worked out in detail to illustrate the problem and the suggested 
formalism. In the concluding section the main results are summa- 
rized and their implications are discussed with respect to the design 
of experiments and the interfacing of theories with experimental 
verirication. 12 references. 


20665 Potential energy curves of ArC*. Hillier, I.H.; Guest, 
M.F.; Ding, A.; Karlau, J.; Weise, J. (Department of Chemistry, 
University of Manchester, M13 9PL, United Kingdom). J. Chem. 
Phys.; 70: No. 2, 864-869(15 Jan 1979). 

Potential energy curves for different states of the molecule 
ArC* have been determined by experimental and theoretical meth- 
ods. Elastic scattering cross sections obtained from the scattering of 
C* (?P) and C* (*P) on Ar were used to determine the bound ground 
state X *Pi with the use of an inversion method, and to discuss 
qualitatively higher excited states. CI calculations performed for 
several doublet and quartet states dissociating into C* (?P)+Ar('S), 
Ct (*P)+Ar('S), and C(*P) +Ar*(?P) are in good agreement with 
the experimental findings. The nature of the bonding is discussed and 
spectroscopic constants for the bound potential curves are given. 


20666 Electron impact excitation of autoionizing states in alkali 
atoms. Liepinsh, A.K.; Peterkop, R.K. Opt. Spectrosc. (USSR) (Engl. 
Transl.); 44: No. 6, 621-623(Jun 1978). 

The Born approximation is used to calculate the excitation 
cross sections for the first two s,p, and d autoionizing states of the 
outer filled s and p shells at incident electron energies from threshold 
to 600 eV. The atomic wave functions are determined by a semiem- 
pirical method. The d level excitation cross section predominates for 
K, Rb, and Cs. A comparison with other studies indicates that the 
choice of the atomic wave functions has a significant effect on the 
results. 


20667 Effect of level degeneracy on charge exchange at a term 
pseudointersection. Zhdanov, V.P.; Chibisov, M.I. (I. V. Kurchatov 
Institute of Atomic Energy, Moscow). Sov. Phys. - Tech. Phys. (Engl. 
Transl.); 23: No. 5, 532-536(May 1978). 

When the coupling of degenerate states is taken into account 
in charge exchange to degenerate states, the charge-exchange cross 
section is larger than that given by the Moiseiwitsch equation. The 
cross section for the H~ and H* charge exchange is calculated under 
the assumption that the 2S and 2P states are degenerate for all 
internuclear distances. Charge exchange from the s state to the p 
state, A(s)+ B**—-A* +B* (p), is studied for quadrupole splitting of 
the p states of the B*(p) ion which are involved in the charge 
exchange caused by the A* ion. 


20668 Charge transfer between hydrogen atoms and the nuclei of 
multicharged ions with allowance for the degeneracy of the final states. 
Abramov, V.A.; Baryshnikov, F.F.; Lisitsa, V.S. (I. V. Kurchatov 
Institute of Atomic Energy). Sov. Phys. - JETP (Engl. Transl.); 47: 
No. 3, 469-477(Mar 1978). 

The cross sections, o, for charge transfer between hydrogen 
and the nuclei of multicharged ions are computed with allowance for 
the degeneracy of the final hydrogen-like ion states. Allowance for 
the transitions, induced by the rotation of the internuclear axis, 
between these states leads to a qualitative change in the v depen- 
dence of o at low v (a power-law decrease of the cross sections 
instead of the exponential decrease found in the Landau-Zener 
model), as well as to a significant increase in the cross section at the 
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peak. The solution is based on the use of the symmetry properties of 
the hydrogen atom; this approach makes it possible to take account 
of the rotation effects in a wide range of velocities. Concrete 
computations are carried out for the ions C** and O 


20669 Analytic properties of the amplitude for elastic forward 
scattering of electrons by atoms. Amus’ya, M.Y.; Kuchiev, M.Y. (A. 
F. loffe Physico-technical Institute, USSR Academy of Sciences). 
Sov. Phys. - JETP (Engl. Transl.); 41: No. 3, 484-490(Mar 1978). 

It is shown that the rae amplitude for forward scatter- 
ing has an Additional cut at the left semi-axis of the complex energy 
plane. The branch point is located at the binding energy of the 
electron in the atom. For scattering by hydrogen atoms, the ampli- 
tude diverges logarithmically at E=-1 Ry and hence this branch 
point is logarithmic. On the left-hand axis of the physical sheet, no 
singularities have been observed besides the poles corresponding to 
bound states of the negative ion. Although branch points exist at 
energies equal to the ionization potentials of the atomic excited 
states, they lie in the unphysical sheets and hence do not affect the 
dispersion relation. The position and nature of the singularity is 
completely determined by the shape of the interaction potential. The 
singularity also exists for shortrange potentials, but it is considerably 
separated from the physical region, whereas, in the case of Coulomb 
forces, it is close to it and plays an essential role in the dispersion 
relation. 


20670 Quasielastic knockout of atoms from molecules by high- 
energy atoms. Neudachin, V.G.; Levin, V.G.; Smirnov, Y.F. (Nucle- 
ar Physics Institute of the Moscow State University). Sov. Phys. - 
JETP (Engl. Transl.); 47: No. 2, 267-271(Feb 1978). 

The general theory is set forth for the quasielastic knockout 
of atoms from molecules by fast atoms with energy of the order of 
500 eV (A+(BC) -A+B+C). The theory is based on the adiabatic 
approximation and is illustrated by the example of knockout of a 
hydrogen atom from the molecules H2O and Ha. It is pointed out 
that measurement in coincidence of the angular correlation between 
the two final particles gives partial momentum distributions (form 
factors) of the knocked out atoms in the molecule. The appearance 
of the form factor depends substantially on the nature of the wave 
function of the excited vibrational state of the final radical, which 
also may be unstable. Thus, the method of quasielastic knockout can 
sei ve as a unique means of investigation of the properties of molecu- 
lar radicals. An experiment with ions is also ible, A** +(BC) 
—A* +B* +C, but its interpretation is more difficult. 


20671 Nuclear excitation during positron annihilation in the K 
shell of heavy atoms. Grechukhin, D.P.; Soldatov, A.A. (I. V. 
Kurchatov Institute of Atomic Energy, Academy of Sciences of the 
USSR, Moscow,. Sov. Phys. - JETP (Engl. Transl.); 47: No. 1, 6- 
10(Jan 1978). 

The excitation of a nucleus by a itron beam during the 
annihilation of the positrons with atomic electrons is discussed. 
Results are reported of a calculation of the excitation cross section 
for In**® and U***. The calculations were performed in the transition 
current and charge scheme, using wave functions obtained by the 
relativistic Hartree-Fock-Slater method through a numerical integra- 
tion of the Dirac equation. The Weisskopf single-particle nuclear 
transition matrix elements were used for In''® to estimate the cross 
section for the nuclear E1 transition induced by a monochromatic 
positron beam. The cross section at resonance is found to be o/sub 
res/(E1) ~10~* cm? A similar calculation for U*** yielded o/sub 
res/ (El) ~5 x 10°** cm*®. More accurate cross sections have been 
obtained for particular levels on the basis of existing experimental 
data on the nuclear-level spectrum. 


20672 Dissociative recombination of electrons on the molecular 
ions H2/sup ts+/ and D2/sup ts+/ with production of strongly 
excited atoms. Zhdanov, V.P.; Chibisov, M.I. (I. V. Kurchatov 
Institute of Atomic Energy). Sov. Phys. - JETP (Engl. Transl.); 417: 
No. 1, 38-43(Jan 1978). 

The process of dissociative recombination with production of 
strongly excited atoms in collisions between electrons of energy 1— 
13 eV and molecular ions is considered. The recombination cross 
sections are calculated for the system e+ H2/sup ts+/ (D2/sup ts+ / 
) with formation of excited atoms in states with n> or =3 for 
different vibrational states of H2/sup ts+/ (D2/sup ts+/). The 
calculation results are compared with the available experimental 
measurements. The transition from the quantum description of the 
motion of the nuclei in dissociative recombination to the classical 
description is indicated. 


20673 Purely L? method for calculating resonance widths. Hazi, 
A.U. (Lawrence Livermore Lab., CA). J. Phys., B (London); 11: No. 
8, L259-L264(1978). 

A new method is proposed for calculating the widths of 
atomic and molecular rsonances. The method uses only square- 
integrable functions to approximate the nonresonant scattering solu- 
tions and employs Stieltjes-moment-theory techniques to extract a 
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continuous approximation for GAMMA (E) from, a discrete repre- 
sentation of the background continuum. The method was applied to 
several well known resonances in He, He” and Mg” with encourag- 
ing results. The proposed method is easily applied to molecular 
problems. 18 refs. 


20674 Apparatus for energy, angle, and mass analysis of products 
from alkali-molecule reactions. Warmack, R.J.; Stockdale, J.A.D.; 
Compton, R.N. (Oak Rid ~ National Lab., TN). Int. J. Mass Spec- 
trom. Ion Phys.; 27: 239-247(1978). 

A new crossed-beam experimental apparatus for the study of 
collisional ionization is described. Mass, angular and energy distribu- 
tions of both positively and negatively charged ionic products may 
be obtained. A novel feature is the ibility of simultaneous mass 
and energy analysis by a time-of ight technique ai — to the 
electrostatic energy analyzer. Details of the fast neutral beam energy 
calibration are given and the capabilities of the apparatus are illus- 
trated by new results for collisional ionization of fast Cs atoms by 
D.0. Two small subsidiary peaks in the Cs* beam emitted by the 
alkali source are ascribed to single and double energy losses involv- 
ing 6s — 6p excitation of neutral Cs atoms by fast Cs* within the 
charge-exchange cell. The cross-section for this process at a Cs* 
laboratory kinetic energy of 100 eV is of the order of 107'® cm? 


ATOMIC AND MOLECULAR THEORY 


20675 (ANL—77-65(Pt.1), pp 146-158) Relativistic formulas for 
multipole-transition probabilities. Cheng, K.T. 1977. 

In Radiological and Environmental Research Division. 
Annual report, October 1976—September 1977. 

Electromagnetic multipole transitions are discussed in the 
framework of quantum electrodynamics. Gauge invariance of the 
transition is discussed, with emphasis on its relation to the nonrelati- 
vistic length and velocity form calculations. Relativistic forms of the 
multipole transition matrix elements are reduced to radial integrals 
convenient for computation. 2 references. 


20676 (ANL—77-65(Pt.1), pp 159-161) New approach to the 
self-consistent field formalism for atoms. Roothaan, C.C.J. (Univ. of 
Chicago). 1977. 

In Radiological and Environmental Research Division. 
Annual report, October 1976—September 1977. 

A new computer program for atomic self-consistent field 
calculations is currently being developed. It is based on new math- 
ematical and analytical procedures which differ considerably from 
those upon which currently available programs are based. The 
improvements resulting from this new approach are expected to be 
considerable. 


20677 (ANL—77-65(Pt.1), pp 163-174) Energy dependence of 
atomic quantum defects throughout the discrete spectrum. Greene, C. 
(Univ. of Chicago); Dehmer, J.L. 1977. 

In Radiological and Environmental Research Division. 
Annual report, October 1976—September 1977. 

Efforts to reduce to unify the data provided by atomic 
spectroscopists have inspired the development, in the course of 
twenty years, of the quantum-defect method (QDM). The QDM 
serves to classify atomic properties in terms of a minimal set of 
parameters whose energy dependence tends to be weak. The sim- 
plest application of the QDM is to the single-channel problem, in 
which the outer atomic electron a Rydberg series of 
a levels converging to a single ionization threshold, Io. For this 
problem the minimal set of parameters consists of the ionization 
threshold value Io and a quantum defect u/sub 1/ for each partial 
wave. Previous studies have made extensive use of the near energy 
independence of each p/sub 1/, regarding it as a constant or as a 
linear function of the electronic energy epsilon. While this approxi- 
mation is good near the ionization threshold, drastic departures arise 
as epsilon decreases beyond the lower limit of a Rydberg series, 
where p/sub |/(epsilon) assumes a sawtooth energy dependence. In 
this report we attempt to identify characteristic classes of behavior 
of the quantum defect function p/sub |/(epsilon), illustrating our 
qualitative expectations with quantitative examples. 


FLUID PHYSICS 


GENERAL FLUID DYNAMICS 
REFER ALSO TO CITATION(S) 20681 


20678 (SAND—78-8726) Rayleigh temperature profiles in a hy- 
drogen diffusion flame. Smith, J.R. (Sandia Labs., Livermore, CA 
(USA)). Sep 1978. Contract EY-76-C-04-0789. lip. Dep. NTIS, PC 
A02/MF AOl1. 

Rayleigh scattering from a hydrogen-air laminar jet diffusion 
flame in combination with a numerical model of the flame has been 
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used to determine temperature profiles. The model predictions of 
species concentration are used to calculate a mean Rayleigh cross- 
section which is used to relate the Rayleigh scattered intensity to 
temperature. Using an argon ion laser producing 7.5 watts at 488 nm 
and an optical multichannel analyzer (OMA), the scattered light was 
imaged into a spectrometer. The OMA was rotated 90 degrees to its 
normal orientation, allowing scans to be taken along the spectrom- 
eter exit slit. This resulted in a spatially resolved Rayleigh signal 
along the laser beam through the entire flame. Spatial resolution of 
0.18 mm on each of the detector elements with good signal-to- 
noise ratios was achieved even with integration times of only 0.03 
second. Since the entire profile is made simultaneously, particulate 
perturbed profiles are easily recognized and discarded. Transverse 
profiles are presented to show flame structure. Axial profiles are 
compared to radiation corrected thermocouple measurements. 


20679 (UCID—17974) Flow non-uniformities in packed beds: 
effect on dispersion. Carbonell, R.G. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Nov 1978. Contract W-7405- 
ENG-48. 40p. Dep. NTIS, PC A03/MF AO1. 

A general equation is derived for the dispersion coefficient in 
a packed bed under conditions of non-uniform, one dimensional 
flow. Predictions of the theory are analyzed for the simple case of 
two concentric annular regions in a cylindrical packed bed with 
different void fractions. Small differences in void fraction can lead to 
significant changes in the dispersion coefficient for the packed bed, 
both in laminar and turbulent flow regimes. The radial variations of 
the average residence time and spread of a pulse of non-reactive 
tracer are investigated. 


20680 Bubble motion in liquids and fluidised beds. Davidson, 
J.F. Proc. R. Inst. G. B.; 45: 161-177(1972). 

Studies of bubbles in liquids and fluidized beds are reviewed. 
Photographs are presented of bubbles in liquids and fluidized beds to 
illustrate their similarity. (GHT) 


MAGNETOHYDRODYNAMICS 


20681 (AD-A—054557) Uniqueness of solutions to hyperbolic 
conservation laws. Technical summary report. DiPerna, R.J. (Wiscon- 
sin Univ., Madison (USA). Mathematics Research Center). Mar 
1978. Contract DAAG29-75-C-0024. 40p. (MRC-TSR—1838). NTIS 
PC A03/MF AO. 

It is known that conservative systems of differential equations 
which result from continuum mechanics (e.g. the equations of shal- 
low water waves, fluid dynamics, magneto-fluid dynamics and cer- 
tain elasticity problems) do not have unique solutions. Thus the 
problem arises of proving that systems of this type have only one 
physically meaningful solution. This report shows that there exists at 
most one solution satisfying an entropy condition which generalizes 
the second law of thermodynamics. 


SUPERFLUIDITY 


20682 (PB—279058) Measurements of combined axial mass and 
heat transport in He II. Technical note. Johnson, W.W.; Jones, M.C. 
(National Bureau of Standards, Boulder, CO (USA)). Feb 1978. 84p. 
(NBS-TN—1002). NTIS PC A05/MF AOl1. 

This is the first report of the results of an investigation of 
steady-state combined heat transport and fluid flow of the superfluid 
phase of helium 4 (known as He II) through a long tube. An 
experiment was performed that allowed measurements of both axial 
mass and heat transport of He II in a long tube. The apparatus 
allowed the pressure difference and the temperature difference 
across the flow tube each to be independently adjusted, and the 
resulting steady-state values of net fluid velocity and axial heat 
transport to be measured. For the larger Reynolds numbers, it was 
found that the relation between pressure difference and net fluid 
velocity was nearly indistinguishable from that of an ordinary fluid 
in turbulent flow. The axial heat transported was found to be 
suppressed from the values that were calculated by assuming that 
‘mutual friction’ was unchanged by the net fluid flow, but it was 
always found to be larger than the ‘enthalpy rise’ value. With this 
second value as a lower limit, it is shown that a mild extrapolation of 
these results suggests that (in appropriate circumstances) forced 
convection would allow much greater heat to be transported in long 
oe channels than could be transported by ‘natural’ convection 

one. 


20683 Orbital motions in *He-A. Krusius, M.; Paulson, D.N.; 
Wheatley, J.C. (Department of Physics, University of California at 
San Diego, La Jolla, California). J. Low Temp. Phys.; 33: No. 3, 255- 
275(1 Nov 1978). 

Orbital motions in *He-A in very low magnetic field and 
driven by heat flow are studied using crossed detecting zero-sound 
fields. A precessional type of motion of the | field is frequently 
observed, though a rich variety of phenomena are also observed. 
There is no evidence for phase slip due to motion of nonsingular 
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vortices along the surface. Motion of the | field following sudden 
parallel magnetic field turn-off is also observed above a threshold 
field change which is related to coherent dipolar energy. The time 
scale for these I-field changes is, however, a factor of about 10? 
larger than expected for the formation of composite solitons. 


20684 Absence of an orientational electric field effect in super- 
fluid *He-A. Paulson, D.N.; Wheatley, J.C. (Department of Physics, 
University of California at San Diego, La Jolla, California). J. Low 
Temp. Phys.; 33: No. 3, 277-283(1 Nov 1978). 

Measurements at 29.4 bar using zero-sound propagation, 
which is very sensitive to the orientation of the | field in *He-A, 
show that any steady orientational effect of an electric field is less 
than +- 10~* of the value expected from the simple theory. 


20685 Topological singularities on the surface of an ordered 
system. Volovik, G.E. (L. D. Landau Institute of Theoretical Phys- 
ics, USSR Academy of Sciences). JETP Lett. (USSR) (Engl. Transl.); 
28: No. 2, 59-62(20 Jul 1978). 

The methods of relative homotopic groups are used to classi- 
fy topologically stable defects on the boundary of an ordered system. 
Surface defects in nematics and in superfluid He* are considered. 


20686 Canonical equations of the hydrodynamics of rotating su- 
perfluid *He. Lebedev, V.V.; Khalatnikov, I.M. (L. D. Landau 
Institute of Theoretical Physics, USSR Academy of Sciences). JETP 
Lett. (USSR) (Engl. Transl.); 28: No. 2, 83-86(20 Jul 1978). 

Nondissipative hydrodynamics of rotating superfluid *He is 
considered. Canonical variables are introduced, and the quantities 
describing the systems are expressed in their terms. The Hamiltonian 
technique is used to deduce the canonical equations of motion. A 
complete system of nonlinear hydrodynamic equations is derived 
and the conservation laws are obtained in explicit form. 


20687 Wave processes in parallel channels with different degrees 
of damping of the normal component of superfluid helium. Kekutiya, 
S.E.; Karchava, T.A.; Sanikidze, D.G. (Institute of Cybernetics, 
Academy of Sciences of the Georgian SSR). Sov. J. Low Temp. Phys. 
(Engl. Transl.); 4: No. 6, 337-340(Jun 1978). 

The propagation of waves is considered, in a waveguide with 
a superleak, completely filled with superfluid He-II under conditions 
of partial damping of the normal component of the liquid. The 
velocities of propagation and also the coefficients of absorption of 
the combined first and fourth sounds and a modified second sound 
are calculated, and their dependence on the parameter = (L—d)/ 
A/sub V/ is explained (L is the height of the superleak, d is the 
thickness of the layer of porous material in the superleak and A/sub 
V/ is the depth of penetration of the viscous wave). Such a wave- 
guide can serve as a model for the propagation of waves in a filter 
having channels of different diameters. 


20688 Solitons in superfluid *He A in the vicinity of the transi- 
tion to the A; phase. Gongadze, A.D.; Gurgenishvili, G.E.; Khar- 
adze, G.A. (Physics Institute, Academy of Sciences of the Georgian 
SSR). Sov. J. Low Temp. Phys. (Engl. Transl.); 4: No. 5, 281-282(May 
1978). 

The equilibrium configuration of a planar soliton in the super- 
fluid A-phase of liquid *He is investigated theoretically in the 
immediate vicinity of the point of transition to the A:-phase. It is 
shown that the internal structure of the soliton should undergo 
pronounced changes with the temperature in this region. 


20689 Kinetics of nucleation and stratification of dilute He*— 
He‘ solutions under pressure at low temperatures. Lifshitz, I.M.; 
Polesskii, V.N.; Khokhlov, V.A. (Institute of Physical Problems, 
Academy of Sciences of the USSR). Sov. Phys. - JETP (Engl. 
Transl.); 47: No. 1, 137-140(Jan 1978). 

It is possible to obtain under pressure, in the absence of a free 
liquid-vapor surface, a metastable solution of liquid He* in liquid He* 
in the stratification region in the phase diagram. The rate of forma- 
tion of nucleating centers in the volume of such a solution and its 
dependence on temperature and concentration are computed. Classi- 
cal and quantum conditions for nucleation are analyzed. The cases of 
the normal and the superfluid states of the Fermi component in the 
solution are considered in the region of the quantum regime. It is 
shown that the stratification of the supersaturated solution under the 
indicated conditions should begin not on the phase-equilibrium line, 
but on the rapid-nucleation line, T/sub q/. The T/sub q/ line is 
constructed. 


HIGH ENERGY PHYSICS 


20690 (JINR-D—1,2-10400) Proceedings of the 18. international 
conference on high energy physics. Vol. 2. (Joint Inst. for Nuclear 
Research, Dubna (USSR)). 1977. 499p. (CONF-760719—P2). Dep. 
NTIS (US Sales Only), PC A21/MF A0O1. 
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From 18. international conference on high energy physics; 
Tbilisi, USSK (15 Jul 1976). 

Individual items from this volume were abstracted and in- 
dexed separately for inclusion in the data base. (RWR) 


PARTICLE INTERACTIONS AND PROPERTIES - 
EXPERIMENTAL 


20691 (LBL—90) Indexed compilation of experimental high 
energy physics literature. Horne, C.P.; Yost, G.P.; Rittenberg, A. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
ag Contract W-7405-ENG-48. 450p. Dep. NTIS, PC E08/M 


An indexed compilation of approximately 12,000 experimental 
high energy physics documents is presented. A synopsis of each 
document is presented, and the documenta are indexed according to 
beam/target/momentum, reaction/momentum, final-state-particle, 
particle/particle-property, accelerator/detector, and (for a limited 
set of the peeect.som gated wean No data are given. 


20692 (ORO—2504-273) High energy accelerator and colliding 
beam user group. report, February 1, 1977—January 31, 
1978. Snow, G.A. (Maryland Univ., College Park (USA). Dept. of 
Physics and Astronomy). 1978. Contract EY-76-C-05-2504. 30p. 
Dep. NTIS, PC A03/MF AOl1. 

A summary is presented of the activities of the high energy 
physics group at the University of Maryland. Topics covered in- 


clude (e*,e~ ) experiments; weak interactions; and electro etic 
‘cnn interaction experiments. A list of publications is included. 


20693 New results in high energy physics, 1978, Panvini, R.S.; 
Csorna, S.E. (eds.). New York, NY; American Inst. of Physics 
(1978). 397p. (CONF-780338—). The Publisher, 335 East 45th Street, 
New York, NY 10017. 

From 3. conference on new results in high energy physics; 
Nashville, TN, USA (6 Mar 1978). 

The conference contained 27 papers, seven of which appeared 
ar in ERA. Separate abstracts were prepared for 20 papers. 


ELECTROMAGNETIC INTERACTIONS 
REFER ALSO TO CITATION(S) 20713, 20714 


20694 (JINR-D—1,2-10400, pp B53-B55) Measurements of the 
nucleon structure function in muon deep inelastic at 100 and 
150 GeV/c. Anderson, H.L.; Bharadwai, V.K.; Booth, N.E. (Chica- 
0 Univ., Ill. (USA). Enrico Fermi Inst.; Chicago Univ., Ill. (USA). 
t. of Physics; Harvard Univ., Cambridge, Mass. (USA). Dept. of 
Physics; Illinois Univ., Urbana (USA). t. of Physics; Oxford 
Univ. (UK). Dept. of Nuclear Physics) . 1977. 
From 18. international conference on high energy physics; 
Tbilisi, USSR (15 Jul 1976). 


Some interesting features of the experimental data on deep 
inelastic scattering of muons from a liquid hydrogen target are 
discussed. The proton structure function F2(x,q*) (where x=q?/ 
2m(E-E’), E and E’ stand for initial and final muon energy, respec- 
tively) has proved to fall at large x and rise at small x with increasing 
q?. To make extrapolations into q? regions not covered by the data 
available, the integral fo'(x,q*)dx has been calculated. The integral 
has occureed to be constant with q*. The set of data is hoped to be 
explained in terms of renormalizable field theories. 


20695 (JINR-D—1,2-10400, pp N72-N74) Expected 
of heavy leptons and e*e™ annihilation. Azimov, Ya.I.; Frankfurt, 
aad Khoze, V.A. (AN SSSR, Leningrad. Inst. Yadernoj Fiziki). 

: From 18. international conference on high energy physics; 
Tbilisi, USSR (15 Jul 1976). 


The experimental data available on heavy lepton production 
in e* e~ annihilation are discussed from the theoretical point of view. 
The data on anomalous ey and p production are taken as a basis. 
They seem not to contradict the hypothesis of heavy lepton produc- 
tion. At the same time experimental arguments are enumerated 
showing why the hypothetical unknown particle cannot be a real 
hadron. A short summary of assumed sequential heavy lepton prop- 
erties is given. Several ways are outlined which might contribute to 
clarifying the present theoretical and experimental uncertainty over 
heavy lepton existence. 


20696 (JINR-D—!,2-10400, pp N28-N31) Search for new vector 
meson states in the mass range between 1 and 2 GeV/c. Bartalucci, S.; 
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Bertolucci, S.; Brandashia, C. (Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany, F.R.)) . 1977. 

From 18. international conference on high energy physics; 
Tbilisi, USSR (15 Jul 1976). 


The experimental investigation of the yp — e* e™ p reaction 
has been conducted by detecting e* and e in the final state. 
Corresponding mass spectra taken at four angular settings with the 
two spectrometer arms positioned symmetrically at 13 deg, 15 deg, 
16 deg and 19 deg with respect to the photon beam are presented. 
The rho, w, psi and rho’ contributions are calculated. In all the 
spectra one observes a structure at 1100 MeV of width not larger 
than the experimental resolution (20-30 MeV). 


20697 (JINR-D—1,2-10400, pp N56-N59) Analysis of J/psi and 
psi’ decays with a Nal/lead glass or. Bartel, W.; Duinker, P.; 
Olsson, J. (Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany, F.R.)) . 1977. 

From 18. international conference on high energy physics; 
Tbilisi, USSR (15 Jul 1976). 


Preliminary results of the experiments to study several J/psi 
and psi’ decay modes at 3.09 and 3.68 GeV are reported. The decays 
of J/psi into 7* 7~ yy final states through rho and yeta’ intermedi- 
ate ones are considered. Corresponding invariant mass distributions 
possess structures where rho and vsup(’) peaks can be clearly seen. 
In analyzing the J/psi — 3 y decay a special care is taken to 
discriminate the mode from the e* e~ — 3y process. The Dalitz plot 
and branching ratios are presented. The angular distribution of 
photons emitted in the psi’ + yp/sub c/, p/sub c/ — yJ/psi decay 
chain has been measured, where J/psi is identified via its leptonic 
decays into e* e~, 4* w~. There are two sharp peaks on the associat- 
ed mass spectra, which give a clear evidence for the intermediate 
state p/sub c/. 


20698 Resonance analysis of e* e~ annihilation. Horn, D.; Novo- 
seller, D.E. (Institute for Advanced Study, Princeton, New Jersey 
08540). Phys. Rev., D; 18: No. 11, 4035-4051(1 Dec 1978). 

We present a formalism of overlapping resonances with vari- 
able channel structure which is suitable for the analysis of inclusive 
and exclusive data in e* e~ annihilation into hadrons. We use it in a 
discussion of the psi’ (3.86) and iota” (3.77) states, in a fit to SPEAR 
data in the range 3.9—4.1 GeV and a fit to DESY data in the range 
4.0—4.3 GeV. Two fits to the SPEAR data are used as examples of 
various features of the resonance system. Special attention is paid to 
the contraint that a very strong channel (D*D-bar*) opens up in the 
middle of the resonance structure. Both inclusive and exclusive 
quantities are displayed and the correlation between them is dis- 
cussed. 


20699 Polarization of protons in interaction of photons with 
energy up to 800 MeV with deuterium nuclei. Vatset, P.I.; Dereb- 
chinskii, A.1; Zybalov, A.A.; Konovalov, O.G.; Nazyrov, V.R.; 
Tenishev, A.E.; Tonapetyan, S.G. (Khar’kov Physico-technical In- 
stitute, Ukrainian Academy of Sciences). Sov. J. Nucl. Phys. (Engl. 
Transl.); 27: No. 3, 323-324(Mar 1978). 

The polarization of photoprotons from deuterium has been 
studied. The data obtained are used to extract information on the 
polarization of protons in the reaction yn—7" p. 


20700 Measurement of the electric dipole moment of the electron 
with a quantum interferometer. Vasil’ev, B.V.; Kolycheva, E.V. 
(QJoint Institute for Nuclear Research). Sov. Phys. - JETP (Engl. 
Transl. ); 47: No. 2, 243-246(Feb 1978). 

A superconducting quantum interferometer with a sensitivity 
of ~10~*? G has been used to determine an upper limit of the value 
of the electric dipole moment of the electron d/sub e/= (8.1 +- 
11.6) x 10~** e-cm by measurement of the change in magnetic 
induction arising in a ferrite on application to it of an electric field. 


20701 Production of e* e~ and 7° pairs at the ISR. Cobb, J.H.; 
Iwata, S.; Palmer, R.B. (Brookhaven National Lab., Upton, NY). 
= ic Inst. Phys.) Conf. Proc.; No. 45, 118-128(1978). (CONF- 

From 3. conference on new results in high energy physics; 
Nashville, TN, USA (6 Mar 1978). 

Recent results of an experiment studying large transverse 
momentum phenomena at the ISR are reviewed. Data relevant to 
dielectron studies have yielded cross sections for the T(9.5), possible 
association of the J/psi with production of chi(3.5), and a stringent 
upper limit for direct y production. In addition, azimuthal correla- 
tions of high transverse momentum 7° pairs were investigated. 
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20702 (COO—3064-015) Hadron production from muon scatter- 
ing at 219 GeV. Gordon, B.A.; Loomis, W.A.; Pipkin, F.M. (Harvard 
Univ., Cambridge, MA (USA). Dept. of Physics; Chicago Univ., IL 
(USA). Enrico Fermi Inst.). 1978. Contract EY-76-C-02-3064;EY-76- 
C-02-1195;EY-76-C-05-2504. 44p. (CONF-780826—20). Dep. NTIS, 
PC A03/MF AOl1. 

From 19. conference on high energy pkysics; Tokyo, Japan 
(23 Aug 1978). 

Preliminary results are presented of an analysis of hadron 
production in deep inelastic scattering at 219 GeV. Results are 
presented on the distribution of hadron momenta, angular correla- 
tion of hadrons with respect to the muon scattering plane, recoil 
proton correlations, K*~/m7 and K°7 ratios, an upper limit to D 
production, multiplicity of hadrons as a function of p/sub T/ and Q?, 
and phi® production. 15 references. (JFP) 


20703 (JINR-D—1,2-10400, pp B92-B94) Observation of the 
dimuon production at Serpukhov accelerator (IHEP-ITEP collabora- 
tion). Asratyan, A.E.; Epstein, V.Sh.; Grigoriev, E.A. (Gosudarst- 
vennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Teoreticheskoj i Ehksperimental’noj Fiziki) . 1977. 

From 18. international conference on high energy physics; 
Tbilisi, USSR (15 Jul 1976). 


Results of the experimental search for 2-events in neutrino 
and antineutrino beams with energy below 30 GeV are reported. 
Real dimuon events have been separated from the background 
owing to their shorter tracks in magnetized iron. Corresponding 
penetration distributions are presented. The absolute ratio R = 
sigma(vN — 2u4+X)/sigma(vN — w+X) of dimuon production 
depends on the detection efficiency, and has been found to amount 
about 10~? for both neutrinos and antineutrinos. By comparing the 
experimental data with Monte-Carlo calculations the conclusion is 
drawn that the majority of dimuon candidates can be explained by 
neutrino deep inelastic events. 


20704 (JINR-D—1,2-10400, pp B187-B190) Weak decays of new 
particles. Barger, V. (Wisconsin Univ., Madison (USA). Dept. of 
Physics). 1977. 

From 18. international conference on high energy physics; 
Tbilisi, USSR (15 Jul 1976). 


Some initial results from studies of charm particle decays are 
reported. Major attention is paid to the semileptonic inclusive charm 
decays (Y — evX) from the neutrino (vN — p” YX) and electron 
(e*e” — e*”-X and e*e” — e*~ KX) experiments. Transverse mo- 
mentum, energy and mass distributions for leptons and kaons origi- 
nating from the decays are presented. New particles produced in v 
experiments have masses in the 2-3 GeV range. Semileptonic inclu- 
sive branching ratios are B/sub e/ approximately equal to B/sub p/ 
approximately equal to 0.2, averaged over the charm states produced 
in neutrino experiments. 


20705 (JINR-D—1,2-10400, pp B109-Bill) Measurement of 
neutral current coupling in high energy neutrino interactions. Barish, 
B.; Bartlett, F.; Bodek, A. (California Inst. of Tech., Pasadena 
sapatee = en 

‘om 18. international conference on high energy physics; 
Tbilisi, USSR (15 Jul 1976). 


The form of the neutral current coupling (V+A, V-A, S, P, 
etc.) in the inclusive neutrino interactions of the type v(anti v) +N —> 
v(anti v)+hadrons has been investigated in the narrow band beam 
(approximately 170 GeV). Hadron energy distributions for charged- 
and neutral-current events have been obtained. Positive and negative 
helicity coupling constants derived from fitting the neutral-current 
hadron energy distributions are presented. The conclusion is drawn 
that pure (V +A) is ruled out. (V-A) and pure V or A are both more 
than 1.5 standard deviations from the best fit. The data prefer 
comming which is quite consistent with the Weinberg-Ward-Salam 
theory 


20706 (JINR-D—1,2-10400, pp B122-B125) Oscillations in neu- 
trino beams: status and possibilities of observation. Bilenkii, S.M.; 
— B. (Joint Inst. for Nuclear Research, Dubna (USSR)). 
1 


From 18. international conference on high energy physics; 
Tbilisi, USSR (15 Jul 1976). 


The possibility to observe neutrino oscillations between dif- 
ferent states in reactor, accelerator and solar neutrino experiments is 
discussed. In principle there are two ways of looking experimentally 
for the effects. If M = V/m:?-m2*/ (m: and me are the masses of 
initial and final neutrino states) is relatively large, say more than 0.2 
eV, the first way is to measure neutrino beam intensity oscillations or 
the ratio of the intensities of electron and muon neutrinos as a 
function of their momentum at an accelerator. At reactor facilities 
one might observe relative effects of oscillations by measuring the 


PHYSICS RESEARCH 2155 


antineutrino spectrum. As far as neutrino astronomy is concerned, 
the possibilities of doing relative measurements are very remote. If 
M < 0.1 eV, the only hope of seeing oscillation effects is based on 
cosmic ray neutrino and especially on neutrino solar experiments to 
compare the observed and theoretical absolute intensities of a given 
type of neutrinos. The effects of “sterile” (undetectable) neutrinos 
and neutrino mixing are also briefly disc b 


20707 (JINR-D—1,2-10400, pp B58-B60) Search for parity-non- 
conservation effects in deep inelastic .N interaction. Bushutin, Yu.B.; 
Dunaitsev, A.F.; Dzelyadin, R.I. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. Fiziki 
bse > Ehnergij) . 1977. 

From 18. international conference on high energy physics; 
Tbilisi, USSR (15 Jul 1976). 


The results of experiments on measuring a difference of the 
cross sections in the deep inelastic scattering of muons from nucleons 
at large angles are reported. Polarized beams of negative muons 
having identical momenta of 21 GeV/c and opposite helicity have 
been used. No statistically significant dependence of the cross sec- 
tions on muon helicity is observed, i.e. no effects of parity noncon- 
servation in the N interactions with large momentum transfer have 
been found. 


20708 Inclusive negative-hadron production from high-energy nu- 
bar-nucleus charged-current interactions. Berge, J.P.; Bogert, D.; 
Endorf, R.; Hanft, R.; Malko, J.A.; Moffatt, G.; Nezrick, F.A.; 
Scott, W.; Smart, W.; Wolfson, J.; Ammosov, V.V.; Amrakhov, 
A.H.; Denisov, A.G.; Ermolov, P.F.; Gapienko, V.A.; Klukhin, V.1,; 

Koreshev, V.1.; Pitukhin, P.V.; Rjabov, V.G.; Slobodyuk, E.A.; 

Sirotenko, V.I.; Efremenko, Vi; orichev, PA; Kaftanov, V.S.; 

Khovansky, V.D.; Kliger, G.K.; Kol anov, V.Z.; ’Krutchinin, SP; 
Kubantsev, M.A.; Rosanov, AN. vitsky, M.M.; Shevchenko, 
V.G.; Coffin, C.T.; Diamond, R.N.; French, H.; Louis, W.; Roe, 
B.P.; Ross, R.T.; Seidl, A.A.; Sinclair, D. (Fermi National Accelera- 
tor Laboratory, Batavia, Illinois 60510). Phys. Rev., D; 18: No. 11, 
3905-3910(1 Dec 1978). 

We present data on inclusive negative-hadron production 
from charged-current antineutrino interactions in a 21% Ne—H 
mixture. Inclusive single-particle distributions are presented and are 
shown to be insensitive to the momentum transferred to the hadron 
vertex. Comparisons made to inclusive data from mp and wn 
interactions indicate a close similarity between the hadrons resulting 
from z-nucleon and nu-bar-nucleus interactions. The general fea- 
tures of the nu-bar-nucleus data are found to be similar to those seen 
in nu-barp interactions. This last observation implies that nu-barp 
and nu-barn interactions are similar and that nuclear effects are 
small. 


20709 Dimuon production by protons in tungsten. Oliver, W.P. 
(Tufts Univ., Medford, MA); Gustafson, R.; Jones, L. AIP (Am. Inst. 
Phys.) Conf. Proc.; No. 45, 93-102(1978). (CONF-780338—). 

From 3. conference on new results in high energy physics; 
Nashville, TN, USA (6 Mar 1978). 

The mass spectrum of dimuons produced by 400 GeV/c 
protons in tungsten was measured for masses greater than 7 GeV. A 
clear resonant signal of 2700 upsilons was seen. The dependence of 
dimuon production on x/sub F/ and p/sub T/ was determined for 
dimuon masses in the range 7.0 to 8.25 GeV as well as for masses in 
the upsilon region 8.25 to 9.75 GeV. 


20710 Properties of prompt —- produced by 28 GeV proton 
interactions. oo W.M.; ; Larsen, R.C. (Brookhaven 
National Lab., Upton, NY). AIP ‘en Inst. Phys.) Conf. Proc.; No. 45, 
129- 137(1978). (CONF 780338—). 

From 3. conference on new results in high energy physics; 
Nashville, TN, USA (6 Mar 1978). 

Prompt dimuon production from the interactions of 28.5 GeV 
protons with nuclear targets. The dimuon differential cross section 
do/dx and the prompt muon to pion ratio are equal within errors to 
that found at an incident proton beam energy of 400 GeV. The 
atomic number dependence is found to be the same as that of the 
total proton nucleon cross section. The dimuon invariant mass 
distribution is presented. 13 references. 


20711 Observation of prompt neutrinos from 400 GeV a 
nucleus interactions, Aachen-Bonn-CERN-London-Oxford-Saclay 
Collaboration. AJP (Am. Inst. Phys.) Conf. Proc.; No. 45, 148- 
157(1978). (CONF-780338—). 

From 3. conference on new results in high energy physics; 
Nashville, TN, USA (6 Mar 1978). 

Events due to neutral primaries were observed in BEBC 
during an experiment in which 3.5 10"? protons of 400 GeV from the 
CERN-SPS were dumped into a large copper target. These events 
have the general characteristics of neutrino interactions however not 
all the 70 events of energy greater than 10 GeV can be attributed to 
conventional sources (7, K or hyperon decay); in particular the 
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observations of 11 events with an emerging e~ and 4 e* events 
requires a new, prompt source of neutrinos. The intensity of this 
source is estimated and possible origins such as charmed particle or 
heavy lepton decay are considered; an upper limit is also placed on 
the production of axions. 12 references. 


20712 Electron—muon coincidences in proton—proton collisions 
at the CERN intersecting storage rings. Clark, A.G.; Darriulat, P.; 
Eggert, K. (CERN, Geneva, Switzerland). AIP (Am. Inst. Phys.) 
Conf. Proc.; No. 45, 167-177(1978). (CONF-780338—). 

From 3. conference on new results in high energy physics; 
Nashville, TN, USA (6 Mar 1978). 

In an experiment carried out at the CERN Intersecting Stor- 
age Rings with a highly selective electron spectrometer system and a 
magnetized iron filter to detect muons, there were 32 +- 16 dilepton 
events of the type p + p —~ p* + e€* +... observed. The 
integrated luminosity of the experiment was (2.0 +- 0.1) x 1097 cm~?, 
and the over-all detection efficiency 0.14 +- 0.07. Interpreting this 
signal as due to charmed meson-pair production, a model-dependent 
acceptance of 6.5 x 10~® per event, and a cross section o(p + p— D 
+ anti D +...) = (18 +- 9) wb, with a scale uncertainty of 50% due 
to the detection efficiency are estimated. 10 references. 


20713 Recent results from the PLUTO and DASP detectors at 
DORIS. Timm, U. (Deutsches Elektronen-Synchrotron, Hamburg, 
Germany). AJP (Am. Inst. Phys.) Conf. Proc.; No. 45, 25-245(1978), 
(CONF-780338—). 

From 3. conference on new results in high energy physics; 
Nashville, TN, USA (6 Mar 1978). 

Decays of the heavy lepton tau were now observed in e* e~ - 
collisions at the energy of the psi’-resonance, which results in an 
improved mass determination M/sub tau/ = 1,087 +- 0.020 GeV. 
For the tau-lifetime a new upper limit of tau/sub tau/ = 3.5 10~ 
sec is given. The evidence for the decay tau — v7 anti p was 
strengthened, and the mp-system is found to be in an S-wave state 
with j/sup P/ = 1*, providing the axial vector component in the 
leptonic coupling of the tau to hadrons. The branching ratio is given 
with BR(tau- — vm rho®) = 0.050 +- 0.015. The total hadronic 
cross section agrees within errors with the quark sum rule including 
QCD-corrections. The production and decay distributions of the 
decay J/psi — f°y were measured and found to agree well with a 
QCD calculation based on the exchange of two gluons. 30 refer- 
ences. 


20714 Origin of trimuon events in high-energy neutrino interac- 
tions. Hansl, T.; Holder, M.; Knobloch, J. (CERN, Geneva, Switzer- 
land). AIP (Am. Inst. Phys.) Conf. Proc.; No. 45, 297-304(1978). 
(CONF-780338—). 

From 3. conference on new results in high energy physics; 
Nashville, TN, USA (6 Mar 1978). 

The properties of 76 neutrino-initiated p~ p~ w* events ob- 
served in the CDHS detector in the 350 and 400 GeV wide-band 
beams at the CERN SPS are discussed. For neutrino energies > 30 
GeV and muon momenta approx. =4.5 GeV, the average trimuon 
rate is (3.0 +- 0.4) x 10~° of the single-muon event rate. The data are 
in agreement with normal charged-current interactions with the 
addition production of a muon pair by both hadronic and radiative 
processes. No evidence is found for either heavy-lepton or heavy- 
quark cascades. Upper limits for these two possibilities are estab- 
lished. 14 references. 


20715 Charged current neutrino and antineutrino cross section 
results from the CITFR experiment. Barish, B.C.; Bartlett, J.F.; 
Bodek, A. (California Inst. of Tech., Pasadena). AJP (Am. Inst. Phys.) 
Conf. Proc.; No. 45, 305-329(1978). (CONF-780338—). 

From 3. conference on new results in high energy physics; 
Nashville, TN, USA (6 Mar 1978). 

An experiment was performed in order to measure the total 
charged-current cross sections and tests of Bjorken scaling in deep 
inelastic neutrino and antineutrino scattering. The observed y depen- 
dence of the cross sections and charge symmetry tests, the hadron 
energy histogram, total cross sections, mean elasticity, and integrat- 
ed structure functions are presented. 16 references. (JFP) 


20716 Evidence for scaling violation in vN and anti vN inclusive 
scattering and test of QCD. Aachen-Bonn-CERN-London-Oxford- 
Saclay Collaboration. AJP (Am. Inst. Phys.) Conf. Proc.; No. 45, 335- 
353(1978). (CONF-780338—). 

From 3. conference on new results in high energy physics; 
Nashville, TN, USA (6 Mar 1978). 

An analysis of the nucleon structure functions determined 
from inclusive neutrino and antineutrino scattering is presented. The 
dependence of the moments of the structure functions on q? is 
investigated and QCD predictions are tested. The QCD parameter, 
A, is determined with the result: A = (0.74 +- 0.05) GeV. 11 
references. 
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20717 Measurement of the production of ,. e events in antineu- 
trino—nucleon interactions. Sinclair, D. (Univ. of Michigan, Ann 
Arbor). AIP (Am. Inst. Phys.) Conf. Proc.; No. 45, 354-362(1978). 
(CONF-780338—). 

From 3. conference on new results in high energy physics; 
Nashville, TN, USA (6 Mar 1978). 

The ratio of 4*e~ events to all .* events in an antineutrino 
hydrogen—neon experiment using the Fermilab 15 ft bubble cham- 
ber was measured. Based on 12 events with p/sub p/ > 4.0 GeV/c 
and p/sub e/ > 0.8 GeV/c this ratio is found to be 0.22 +- 0.07%. 
Using a model of charmed particle production to correct for the cuts 
on p/sub e/ and p/sub p/ a ratio of 0.35 +- 0.11% is obtained. The 
data indicate a higher ratio for E/sub anti v/ > 60 GeV. 13 
reference. 


20718 Inclusive production of hadrons in v/sub ,:/Ne and anti v/ 
sub »/Ne interactions. Burnett, T.H.; Csorna, S.E.; Holmgren, D. 
(Univ. of Washington, Seattle). AJP (Am. Inst. Phys.) Conf. Proc.; No. 
45, 363-371(1978). (CONF-780338—). 

From 3. conference on new results in high energy physics; 
Nashville, TN, USA (6 Mar 1978). 

Data on the inclusive production of hadrons in v/sub p/Ne 
and anti v/sub p/Ne interactions are presented and compared with 
the corresponding quantities obtained in 7*~ Ne interactions. With 
224 vNe and 219 anti vNe events, no differences are seen which 
would distinguish the hadronic states created by pions and neutrinos. 
17 references. 


STRONG BARYON-INDUCED INTERACTIONS 


REFER ALSO TO CITATION(S) 20710, 20711, 20712, 20714, 
20735, 20737, 20818, 20832 


20719 (JINR-D—1,2-10400, pp N10-N12) Dimuon production in 
hadron interactions and search for massive states which decay with 
muon emission. Blanar, G.J.; Boyer, S.F.; Faissler, W.L. (Northeas- 
tern Univ., Boston, Mass. (USA)) . 1977. 

From 18. international conference on high energy physics; 
Tbilisi, USSR (15 Jul 1976). 


The dimuon spectra in the 7” +Fe — w* wp +X and p+Fe 
— p* . +X reactions were investigated at 200 GeV. The contribu- 
tions from the (rho+w) and J/psi production were calculated by the 
Monte Carlo method. The results showed that the longitudinal 
momentum distribution of the meson production depended strongly 
on the beam particle but hardly on the meson produced, whereas the 
transverse momentum distribution depended strongly on the meson 
but hardly on the beam. The second experiment was an investigation 
of 7 + p— p/sub R/ + pw + X (at 200 GeV) and p+p — p/sub 
R/+p+X (at 240 GeV) to search for high-mass objects decaying 
with muon emission. The beam interacted in a hydrogen target and 
recoil protons were detected. The inclusive missing mass (mass of 
14 +X) squared distributions were devoid of structure. 


20720 (LA-UR—78-2876) Search for parity violation in polar- 
ized proton scattering at 6 GeV/c. Nagle, D.E.; Bowman, J.D.; 
Hoffman, C.M. (Los Alamos Scientific Lab., NM (USA); Ohio State 
Univ., Columbus (USA)). 1978. Contract W-7405-ENG-36; EY-76- 
S-02-2146. Sp. (CONF-781095—1). Dep. NTIS, PC A02/MF AOl. 

From Symposium on high energy physics; Argonne, IL, USA 
(26 Oct 1978). 

A small deviation is sought from the parity symmetry in 
proton—nucleon scattering. For 6 GeV polarized protons on H2O a 
preliminary value of Ay = Ao/P2o is found for the longitudinal 
asymmetry (include systematic errors) using ion chamber detectors, 
and Ay = (include systematic errors) using scintillator detectors. 4 
references 


20721 Asymmetries in inclusive proton-nucleon scattering at 
11.75 GeV/c. Dragoset, W.H. Jr.; Roberts, J.B.; Bowers, J.E.; Cour- 
ant, H.W.; Kagan, H.; Marshak, M.L.; Peterson, E.A.; Ruddick, K.; 
Klem, R.D. (Department of Physics and T. W. Bonner Nuclear 
Laboratory, Rice University, Houston, Texas 77005). Phys. Rev., D; 
18: No. 11, 3939-3954(1 Dec 1978). 

We have measured the left-right asymmetry for the inclusive 
production of 7*~, K*~, and protons in proton-proton and proton- 
deuteron collisions at 11.75 GeV/c. The measurements, utilizing the 
polarized proton beam at the Argonne zero-gradient synchrotron, 
cover a wide range of kinematic variables [u between 0.6 and - 1.5 
(GeV/c)? and x between 0.1 and 0.9 for meson production, t be- 
tween - 0.2 and - 2.0 (GeV/c)? and x between - 0.25 and 0.75 for 
proton production]. There is considerable angular structure in the 
pion-production data but not in the kaon or proton processes. Proton 
production alone is clearly sensitive to the isotopic spin of the target 
particle. A simple phenomenological model of baryon-exchange 
dominance successfully relates the inclusive pion asymmetries to the 
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asymmetries in backward pion-nucleon elastic scattering. A triple- 
Regge model for the inclusive proton asymmetries is also discussed. 


20722 Production of the A** in the reaction pp — p7*n at 800 
MeV. Hudomalj-Gabitzsch, J.; Duck, I.M.; Furic, M.; Mutchler, 
G.S.; Clement, J.M.; Felder, R.D.; Dragoset, W.H.; Phillips, G.C.; 
Allred, J.C.; Hungerford, E.V.; Mayes, B.W.; Pinsky, L.S.; Williams, 
T.M. (T. W. Bonner Nuclear Laboratories, Rice University, Hous- 
ton, Texas 77001). Phys. Rev., C; 18: No. 6, 2666-2677(Dec 1978). 

Kinematically complete data for the reaction pp — p7* n at 
800 MeV have been accumulated at four proton lab angles (15°, 20°, 
25°, and 30°) where the cross section d°o°/dpid{idM is dominated 
by A** production. The data, spanning four momentum transfers t/ 
sub Delta+ +/ between 0.07 and 0.3 (GeV/c), have been compared 
to the predictions of a pion and rho exchange model with various 
baryonic intermediate states. The best agreement between the theo- 
retical and experimental cross sections was obtained with the form 
factor range parameters A/sub 7/ = 0.78 GeV/c and A/sub rho/ = 
1.8 GeV/c. The integrated pp — nA** cross section was calculated 
to be 13.4 mb, which, in agreement with isospin predictions of the 
isobar model, accounts for 75% of the estimated experimental pp — 
NA cross section of 19 +- 3 mb. 


20723 Behavior of structure function of conserved hadrons in 
hadron-nucleus interactions at mean energies 100, 500 and 1600 GeV. 
Azaryan, M.O.; Bel’zer, L.I1; Dem'’yanov, A.I.; Mamidzhanyan, 
E.A.; Murzin, V.S.; Sarycheva, L.I. (Erevan Physics Institute). Sov. 
J. Nucl. Phys. (Engl. Transl.); 27: No. 3, 369-374(Mar 1978). 

The authors have considered some problems related to the 
investigation of parameters of an interaction event by means of 
ionization calorimeters in cosmic rays. Sources of distortion of the 
observed characteristics, due to the constructive peculiarities of the 
calorimeter and to the properties of the nuclear cascade process in 
dense matter, are discussed. The obtained experimental data confirm 
the fact that the inclusive cross section (the structure function) of the 
leading nucleons p/sub L/ for the reaction pFe—p/sub L/+X is 
constant over a wide energy region from 60 up to 10 000 GeV. 


20724 Single-particle distributions with large momentum transfer 
in dp collisions at incident-deuteron momentum 3.3 GeV/c. Aladash- 
vili, B.S.; Baldin, A.M.; Glagolev, V.V.; Gorbunov, A.N.; Zhurav- 
leva, L.I.; Zelinski, P.; Nioradze, M.S.; Semiarczuk, T.; Strel’tsov, 
V.N.; Stepaniak, I.; Khairetdinov, K.U. (Joint Institute for Nuclear 
Research). Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 3, 377-380(Mar 
1978). 

A 100-cm hydrogen bubble chamber was exposed to a 3.3- 
GeV/c deuteron beam in the proton synchrotron beam at JINR. 
About 50 000 events were analyzed and the nucleon and pion spectra 
were obtained in a wide range of momentum transfers. A change in 
the slope of the invariant cross section f (T) was observed in the 
T~0.03 GeV region for nucleons and pions emitted into the rear 
hemisphere in the deuteron rest system. The results are analyzed 
= the point of view of a possible observation of the cumulative 
effect. 


20725 Angular dependence of the cumulative effect for protons 
and nuclear fireballs. Bogatskaya, I.G.; Gorenshtein, M.I.; Zinov'ev, 
G.M. (Institute of Theoretical Physics, Ukrainian Academy of Sci- 
ences). Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 3, 454-456(Mar 
1978). 

The spectra of secondary particles are discussed from the 
point of view of the foreball model. The existence of a nuclear 
temperature of about 50 MeV is noted.(AIP) 


20726 Search for narrow states in the reaction anti pp — 7/sub 
f/* X- at 6 GeV/c. Green, D.R. (Carnegie-Mellon Univ., Pittsburgh, 
PA). AIP (Am. Inst. Phys.) Conf. Proc.; No. 45, 30-41(1978). (CONF- 
780338—). 

From 3. conference on new results in high energy physics; 
Nashville, TN, USA (6 Mar 1978). 

The reaction anti pp — m*/sub f/*X~ at 6 GeV/c was 
studied in a search for narrow states in the X~ decays into anti pn, 
a” 1* 7, 7 K*K~, and 7 anti pp. Narrow enhancements are seen 
at masses of 1940, 2040, and 2175 MeV. The cross sections for these 
enhancements are typically oB ~ 50 nb and the widths are [ S 25 
MeV. 6 references. 


20727 Observation of prompt single muon production by hadrons 
at ag Barish, B.; Bodek, A.; Brown, K.W. (California Inst. of 
Tech., Pasadena). ‘AIP (Am. Inst. Phys.) Conf. Proc.; No. 45, 138- 
1a7(1378) (CONF-780338—). 

From 3. conference on new results in high energy physics; 
Nashville, TN, USA (6 Mar 1978). 

Talk given by M. H. Shaevitz at the Third International 
Conference at Vanderbilt University, March 3 to 6, 1978, on New 
Results in High Energy Physics. In an experiment at Fermilb, 
prompt single and dimuon production by 400-GeV protons in a large 
acceptance detector. A substantial prompt single muon rate was 
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observed in the region 0.7 < p/sub perpendicular/ < 1.5 GeV/c 
and x/sub F/ 0.25 indicating the production and weak decay of 
heavy short-lived sources. If interpreted as charmed particle produc- 
tion, a model dependent calculation indicates a cross section for pp 
— charm + anything of approximately 40 jb. 8 references. 


STRONG MESON-INDUCED INTERACTIONS 


REFER ALSO TO CITATION(S) 20701, 20702, 20709, 20712, 
20713, 20719 


20728 (DOE/ER/70004—204) Pion structure function from 
low-p/sub T/ hadron production. Hwa, R.C.; Roberts, R.G. (Science 
Research Council, Chilton (UK). Rutherford Lab.). 1978. Contract 
EY-76-S-06-2230-004. 17p. (RLO—2230/T4-204). Dep. NTIS, PC 
A02/MF AOl1. 

The recombination model for low-p/sub T/ inclusive reac- 
tions is extended to the meson fragmentation region. Some basic 
issues in the model are reexamined, and the differences between the 
proton and pion initiated reactions are stressed. By applying the 
model to the 7* p— K* X reaction, the fast valence quark distribu- 
tion in the pion is extracted. The best fit to the data yields F/sub q// 
sup 77/ (x) ~ (1-x)° *~° ? for large x. 20 references. 


20729 Differential cross sections for pion-proton bremsstrahlung 
at 269, 298, and 324 MeV. Nefkens, B.M.K.; Arman, M.; Ballagh, 
H.C. Jr.; Glodis, P.F.; Haddock, R.P.; Leung, K.C.; Smith, D.E.A.; 
Sober, D.I. (Department of Physics, University of California, Los 
Angeles, California 90024). Phys. Rev., D; 18: No. 11, 3911-3932(1 
Dec 1978). 

We present the results of new measurements of pion-proton 
bremsstrahlung (77* p — 7* py and 7” p — 7 py) at incident kinetic 
energiesof 269 and 324 MeV, together with the final version of our 
earlier published results at 298 MeV. We have obtained differential 
cross sections over a wide range of photon angles, at photon 
energies between 15 and 150 MeV. The differential cross section in 
all 108 spectra decreases monotonically with increasing photon 
energy and its gross features agree with the external-emission-domi- 
nance calculation. Application of the model of Pascual and Tarrach 
to our data yields for the magnetic dipole moment of the A** (1232) 
resonance the results + 4.7/sub N/ < p/sub Delta++/ < 6.7 p/ 
sub N/, where p./sub N/ = eh/2m/sub p/c. This agrees with the 
SU(6) prediction of + 5.6/sub N/. 


20730 Cross section for production of cumulative A° hyperons. 
Leksin, G.A.; Smirnitskii, A.V. (Institute of Theoretical and Experi- 
mental Physics). JETP Lett. (USSR) (Engi. Transl.); 28: No. 2, 90- 
95(20 Jul 1978). 

We measured the inclusive cross section for the production of 
cumulative A° hyperons from a mixture of C and Xe nuclei under 
the influence of 2.9-GeV/c a mesons. The spectra of the cumula- 
tive A° hyperons measured in the angle range @/sub lab/>47° and 
the momentum range p/sub lab/>150 MeV/c are satisfactorily 
described by the function f=Ed*a@/d*p=C exp[-T/To]. The slope 
parameter To depends on the angle and ranges from 73 +- 10 MeV 
at 47° <@/sub lab/< 50° to 36 +- 6 MeV at 120° <@/sub lab/< 180°. 
The parameter C ranges from 50 +- 13 to 8 +- 3 mb-c*/GeV2 


20731 Investigation of the interference of identical pions in pion- 
carbon interactions at 40 GeV/c. Angelov, N.; Anoshin, A.I.; Akha- 
babyan, N.O.; Baatar, T.; Backovicz, S.; Grishin, V.G.; Dzhmuk- 
hadze, S.V.; Didenko, L.A.; Ivanovskaya, I.A.; Kanarek, T.; Klad- 
nitskaya, E.N.; Lyubimov, V.B.; Mel’nikova, N.N.; Nagy, J.; Nazar- 
gulov, R.M.; Nikitina, V.F.; Popova, V.M.; Solomin, A.N.; Se- 
merdzhiev, K.; Solov’ev, M.I.; Suleimanov, M.K.; Tuvdendorzh, D.; 
Tsivtsivadze, E.T.; Shcheglova, L.M. (Joint Institute for Nuclear 
Research). Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 3, 361-363(Mar 
1978). 

We present the results of studying the interference of identical 
m@ mesons produced in pion-carbon interactions at 40 GeV/c. The 
size of the generation region and the duration of the process of 
secondary pion production are obtained: R = (4.5 +- 1.0) x 107% 
cm and tau= (1.7 +- 0.7) x 107*8 sec. 


20732 Inclusive and semi-inclusive distributions of neutral 
strange particles produced in 7 p interactions at 4.9, 7.5, and 40 GeV/ 
ce. Dzhmukhadze, S.V.; Kladnitskaya, E.N.; Popova, V.M.; Toneeva, 
G.P. (Joint Institute for Nuclear Research). Sov. J. Nucl. Phys. (Engl. 
Transl.); 27: No. 3, 363-368(Mar 1978). 

We present the results of studying the inclusive and semi- 
inclusive distributions of A and K°® particles produced in a 
interactions at 4.9, 7.5, and 40 GeV/c. It is shown that the inclusive 
cross section for K°-meson production increases with energy mainly 
in the central region, while the inclusive cross section for A hyper- 
ons increases in the fragmentation region of the target proton. Th 
normalized structure function Phi (x) for K°® mesons does not 
achieve scaling in the energy range considered, whereas Phi (x) for 
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A hyperons has scaling behavior over a wide range of x, —0.5<x< 
or =0.1, beginning at 4.9 GeV/c. 


20733 Attempts to observe clusters by the method of rapidity 
intervals. Ivanovskaya, I.A.; Lyutov, S.I. (Joint Institute for Nuclear 
mm Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 3, 374-376(Mar 
1978). 

We investigate the distribution in the rapidity intervals A/sub 
n/,k=y/sub i/+1+k—y/sub i/; k=1, 2, .... n—2, where n is the 
number of charged particles produced in the interaction. The experi- 
mental data on 7” p interactions at 40 GeV/c are compared with the 
predictions of two variants of the multiperipheral cluster model. 


20734 Study of 7 A interactions with emission of several fast 

Aref'ev, A.V.; Bayukov, Y.D.; Gavrilov, V.B.; Efremenko, 

.L; Zaitsev, Y.M.; Leksin, G.A.; Stavinskii, A.V.; Suchkov, D.A. 

(Institute of Theoretical and Experimental Physics, State Commis- 

sion on use of Atomic Energy). Sov. J. Nucl. Phys. (Engl. Transl.); 27: 
No. 3, 383-387(Mar 1978). 

The reaction 7” A—+pipz...pn+A’+ neutral particles has been 
studied in the nuclei C, Al, Cu, and Pb at a 7” -meson momentum of 
3.7 GeV/c. It is shown that the spectra of protons emitted back- 
wards in the lab in this reaction are similar to the inclusive spectra. 
Correlation of the protons has been studied. The shape of the proton 
spectrum at angles greater than 120° lab depends weakly on the total 
multiplicity of protons, the number of protons emitted backwards in 
the lab, and the momentum of the fast icles emitted forward. 
Indications are obtained that the size of the interaction region is of 
the order of the nuclear size. 


20735 Search for a stable dihyperon. Witherell, M.S. (Princeton 
Univ., NJ). AIP (Am. Inst. Phys.) Conf. Proc.; No. 45, 1-5(1978). 
(CONF-780338—). 

From 3. conference on new results in high energy physics; 
Nashville, TN, USA (6 Mar 1978). 

A Brookhaven National Laboratory—Princeton collaboration 
has searched for a stable six-quark state in the reaction p + p — K* 
+ K* + Missing Mass. Upper limits are presented for production of 
a narrow resonance in the mass range 2.1 to 2.4 GeV. 4 references. 


20736 Elastic scattering near 90° cm: tests of parton and reso- 
nance models. Price, L.E. (Columbia Univ., New York, NY). AJP 
(Am. Inst. Phys.) Conf. Proc.; No. 45, 42-52(1978). (CONF-780338—). 

From 3. conference on new results in high energy physics; 
Nashville, TN, USA (6 Mar 1978). 

High statistics, high resolution (in s and t) measurements were 
made of 7 p elastic scattering between 1.9 and 9.5 GeV/c and of 
ar* p between 1.9 and 6.3 GeV/c. A roughly constant angular range 
was covered with -0.3 < costheta/sub cm/ < +0.4. The data fill an 
important gap in existing measurements and allow sensitive tests of 
two theoretical models of hadronic scattering. Models with rising 
densities of states, such as the statistical bootstrap model predict 
Statistical fluctuations in the cross section as Vs is changed by a 
typical resonance width. Such fluctuations were first investigated by 
Ericson in nuclear physics and were proposed for hadronic scatter- 
ing by Frautschi. The data show — structure that can be 
interpreted as Ericson fluctuations. Scaling predictions were made 
based on the quark parton model that at constant angle do/dt 
proportional to s~* It is found that the measured cross sections do 
not conform to this prediction in detail. 22 references. 


20737 Inclusive scattering results from the Fermilab Single Arm 
. Cutts, D.; Dulude, R.; Lanou, R.E. (Brown Univ., 

Providence, RI). AIP (Am. Inst. Phys.) Conf. Proc.; No. 45, 53- 
63(1978). (CONF-780338—). 

From 3. conference on new results in high energy physics; 
Nashville, TN, USA (6 Mar 1978). 

Results are presented on the inclusive scattering process a + 
p—c + X where a and c are any of 7*~, K*~, p or anti p. The data 
were taken at 100 and 175 GeV/c incident momentum using the 
Fermilab Single Arm Spectrometer. A vertex detector was also used 
to measure the associated charged multiplicity. The x dependences 
of the inclusive cross section exhibit the power law behavior expect- 
ed from various fragmentation models. 12 references. 


20738 Results of a beam dump experiment at the CERN SPS 
neutrino facility. Hansl, T.; Holder, M.; Knobloch, J. (CERN, 
Geneva, Switzerland). AJP (Am. Inst. Phys.) Conf. Proc.; No. 45, 158- 
166(1978). (CONF-780338—). 

From 3. conference on new results in high energy physics; 
Nashville, TN, USA (6 Mar 1978). 

Results are reported from a beam dump experiment that was 
performed at the CERN SPS neutrino facility using the CDHS 
neutrino counter detector. Limits on dimuon and trimuon produc- 
tion by new penetrating neutral particles are given. A new source of 
— electron and muon neutrinos was observed giving (1.2 +- 

.4) 10-7 v/sub e/ or v/sub p/ per incident proton with neutrino 
angle smaller than 1.85 mrad and E/sub v/ < 20 GeV. If these 
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prompt neutrinos are attributed to charmed meson pair production, 
the inclusive D anti D production cross section could be of the order 
of 30 yb. If axions exist their production rate relative to 7° mesons is 
found to be less than 0.5 x 10~®. 11 references. 


PARTICLE INTERACTIONS AND PROPERTIES - 
THEORETICAL 


GENERAL 
REFER ALSO TO CITATION(S) 20664 


20739 (JINR-D—1,2-10400, pp T9-T11) Supersymmetry and 
weak, electromagnetic and strong interactions. Fayet, P. 1977. 

From 18. international conference on high energy physics; 
Tbilisi, USSR (15 Jui 1976). 


A supersymmetric theory of particle interactions is discussed. 
It is based on the earlier model which involves gauge (or vector) 
superfields, and matter (or chiral) superfields; each of them describes 
a vector and a Majorana spinor in the first case, or a two-component 
Dirac spinor and a complex scalar in the second case. The new 
theory suggests the possible existence of spin-1/2 gluons and heavy 
spin-O0 quarks, besides spin-1 gluons and spin-1/2 quarks. To prevent 
scalar particles to be exchanged in processes such as p or B decays a 
new class of leptons with its own quantum number is introduced; it 
includes charged leptons and a “photonic neutrino”. 


20740 Effect of instantons on the heavy-quark potential. Callan, 
C.G. Jr.; Dashen, R.; Gross, D.J.; Wilczek, F.; Zee, A. (Joseph 
Henry Laboratories, Princeton University, Princeton, New Jersey 
08540). Phys. Rev., D; 18: No. 12, 4684-4692(15 Dec 1978). 

A systematic large-mass expansion of the quark-antiquark 
effective Hamiltonian due to instantons is developed. The O (m~?) 
spin-spin and spin-orbit contributions are evaluated in the dilute-gas 
approximation. These can be expressed in terms of differential opera- 
tors acting on the spin-independent potential. The three-quark effec- 
tive Hamiltonian (in a cooler-singlet state) is shown to be a sum of 
quark-antiquark Hamiltonians. The structure and numerical value of 
the effective Hamiltonian is discussed. 


ELECTROMAGNETIC INTERACTIONS 
REFER ALSO TO CITATION(S) 20759, 20789, 20794 


20741 (JINR-D—1,2-10400, pp N106-N108) Tau/psi meson pho- 
toproduction in the peripheral model. Ioffe, B.L. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Teoreticheskoj i Ehksperimental'noj Fiziki). 1977. 

From 18. international conference on high energy physics; 
Tt'lisi, USSR (15 Jul 1976). 


Different mechanisms of tau/psi photoproduction are dis- 
cussed to get more understanding in the structure of tau/psi meson 
interaction with orrdinary hadrons. Three channels of the diffraction 
mechanism are considered: yN — anti DC — PSIN, yN — anti 
DDN — PSIN, yN — anti DDX — PSIX, where D is a charmed 
pseudoscalar boson, C is a charmed baryon, X denotes the accompa- 
nying usual hadrons. In the peripheral nondiffractional mechanism 
the tau/PSI - photoproduction amplitude is described as due to 
exchanges by either pseudoscalar v/sub c/ or axial vector A/sub c/ 
mesons. Neither of the channels alone can be used to explain the 
observed energy dependence of the tau/PSI production cross section 
in the whole now accessible energy range of 10-100 GeV. But some 
of their combinations can hit the target. 


20742 (JINR-D—1,2-10400, pp B10-B13) Three-component pic- 
ture of e* e-— hadrons. Khoze, V.A.; Azimov, Ya.I.; Frankfurt, L.L. 
(AN SSSR, Leningrad. Inst. Yadernoj Fiziki). 1977. 

From 18. international conference on high energy physics; 
Tbilisi, USSR (15 Jul 1976). 


Theoretical investigations of hadronic events from e* e~ anni- 
hilation are briefly surveyed for the period since 1971. The main 
hypotheses and consequences of the naive quark-parton picture for 
e*e” annihilation q-component are enumerated. Experiments are 
proposed to study independently both heavy-lepton and hadron 
contributions to the process. 


20743 New photon-nucleon dispersion relation for evaluating the 
Thomson limit using rising total cross sections. Dean, N.W. (Ames 
Laboratory: USDOE and Department of Physics, Iowa State Uni- 
versity, Ames, Iowa 50011). Phys. Rev., D; 18: No. 11, 3980-3984(1 
Dec 1978). 
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New data showing that the photon-nucleon total cross section 
increases with energy for v > or = 50 GeV invalidate earlier 
comparisons with dispersion relations. Parametrization of the data 
are presented and used in a new formulation of the dispersion 
relations, in which an assumed asymptotic behavior avoids the need 
for subtraction. With this form the fitted amplitude can be compared 
directly with the Thomson limit. The experimental uncertainties are 
shown to have a significant effect upon such a comparison. 


20744 Deep-inelastic scattering beyond the leading order in as- 
ymptotically free gauge theories. Bardeen, W.A.; Buras, A.J.; Duke, 
.W.; Muta, T. (Fermi National Accelerator Laboratory, Batavia, 
Illinois 60510). Phys. Rev., D; 18: No. 11, 3998-4017(1 Dec 1978). 
We calculate the full order-g? corrections to the coefficient 
functions which determine the Q? dependence of the moments of 
deep-inelastic structure functions. The calculation is performed in 
the minimal-subtraction scheme of ‘t Hooft. The results are com- 
bined with the recent two-loop calculations of anomalous dimensions 
by Floratos, Ross, and Sachrajda to give the full g-bar? corrections 
to the leading order of asymptotic freedom. We present results for 
C/sub n/(1,g-bar?) relevant for electroproduction and neutrino reac- 
tions for both nonsinglet and singlet combinations of the structure 
functions. Phenomenological consequences of the full g-bar® correc- 
tions to the nonsinglet structure function are discussed. The correc- 
tions to the Gross—Llewellyn Smith and Bjorken sum rules are 
estimated to be of the order of 15%. 


20745 High-energy cross sections for e e* — 2” »* and qq-bar 
in the Salam-Ward-Weinberg model. Ward, B.F.L. (Stanford Linear 
Accelerator Center, Stanford University, Stanford, California 
94305). Phys. Rev., D; 18: No. 11, 4031-4034(1 Dec 1978). 

Explicit formulas are given for the high-energy total cross 
section and angular distribution (asymmetry) in e-bare — mu-barp, 
q-barg in models of the Salam-Ward and Weinberg type in the tree 
approximation. As expected, the pure weak terms cannot be neglect- 
ed as the center-of-momentum energy approaches the mass of the 
neutral heavy vector boson Z. 


20746 Possible measurement of quark charges in deep-inelastic 
bremsstrahlung. Govorkov, A.B.; Inozemtsev, V.I. (Joint Institute 
for Nuclear Research). Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 3, 
397-399(Mar 1978). 

We consider the possibility of determining the charges of 
quarks making up nucleons by investigating the structure-function 
behavior for the deep-inelastic bremsstrahlung cross-section differ- 
ence for the scattering of positively and negatively charged leptons 
on protons and deuterons. The investigation is carried out for 
energies both above and below the color threshold. 


20747 Synchrotron radiation of a massive photon. Zhukovskii, 
V.C. (Moscow State University). Sov. J. Nucl. Phys. (Engl. Transl.); 
27: No. 3, 406-408(Mar 1978). 

The production of a massive neutral vector particle by a 
charged lepton in a = external magnetic field of intensity 
H~Ho=m7*/e=4.41 x 10'* G is considered. The probability of the 
process is obtained and the parameter regions in which massive 
particles can be produced are determined. 


20748 Calculation of the relative probabilities of the decays K°/ 


sub L/—p.* p and K°/sub L/—p* py. Litskevich, I.K. (Leningrad 
Institute of Precision Mechanics and Optics). Sov. J. Nucl. Phys. 
(Engl. Transl.); 27: No. 3, 408-410(Mar 1978). 

On the basis of the vector-dominance hypothesis, the method 
developed by Litskevich and Frank [Sov. J. Nucl. Phys. 10, 471 
(1970) and 11, 599 (1970)] is used to determine the probabilities of 
the electromagnetic decays K/sub L/°>y*p~ and K°sub L/ 
—p* py relative to the decay K°/sub L/-—2y. The following 
results are obtained: W/sub p/+/sub p/-/W/sub 2gamma/=2.2 x 
10-® and W/sub p/+/sub p/-/sub y//W/sub 2gamma/=1.6 x 107%. 


20749 Photoproduction of heavy particles in quantum chromo- 
dynamics. Vainshtein, A.I.; Zakharov, V.I.; Novikov, V.A.; Shifman, 
M.A. (Institute of Theoretical and Experimental Physics, State Com- 
mission on Use of Atomic Energy). Sov. J. Nucl. Phys. (Engl. 
Transl.); 27: No. 3, 410-422(Mar 1978). 

It is shown that photoproduction of charmed particles be- 
longs to asymptotic freedom. In terms of quantum chromodynamics, 
sum rules are obtained for the total cross section o/sup y//sub c/, 
including photoproduction both of particles with hidden charm J/ 
psi, psi’, ... , and of charmed pairs DD-bar,FF-bar, etc. The cross 
section o/sup y//sub c/ is evaluated as a function of energy, and a 
rapid rise is observed up to energies ~ 1000 GeV, where o/sup y// 
sub c/ turns out to be of the order of several microbarns. It is noted 
that measurement of the total cross section for photoproduction of 
charm is the best means of obtaining information on the gluon 
distribution in a nucleon. Several related questions are discussed, 
such as the dependence o (yA-+charm +...) on atomic number, and 
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predictions are formulated for the photoproduction of hypothetical 
particles constructed of the heavier quarks. 


20750 Nuclear level shift in the (pp-bar) atom. Kudryavtsev, 
A.E.; Markushin, V.E.; Shapiro, I.S. (Institute of Theoretical and 
Experimental Physics). Sov. Phys. - JETP (Engl. Transl.); 47: No. 2, 
225-232(Feb 1978). 

It is shown that the attractive nuclear forces between p and p- 
bar push out the Coulomb levels if the depth of the nuclear potential 
well is large enough for a bound state to appear. The case of a 
complete atomic-spectrum restructuring which occurs at a critical 
value of the attractive nuclear potential (threshold for the appear- 
ance of the nuclear bound state) is examined. It is shown that the 
region of critical values is very narrow and is determined by the 
small parameter R/a, where a is the Bohr radius and R the of 
nuclear forces. In the post-critical region, the shift is again and 
the Coulomb spectrum is restored. The results do not depend on the 
detailed shape of the nuclear potential. 


20751 Effects of rho°—w mixing and dynamics of vector meson 
production. Achasov, N.N.; Shestakov, G.N. (Institute of Mathemat- 
ics, Siberian Division, USSR Academy of Sciences, Novosibirsk). 
Sov. J. Particles Nucl. (Engl. Transl); 9: No. 1, 19-34(Jan 1978). 

Effects due to electromagnetic mixing of rho° and » mesons 
are reviewed. Intensive experimental investigations of these effects 
have recently become possible. The existing data on rho°— mixing 
and rho°—w interference in various reactions are reviewed. The 
main attention is devoted to effects of rho°—w interference in the 
reactions 7*~ N—+w (N,A), yN-7* a A,and e* e-—>Va—>rr* ar 7° 
and the dynamics of these processes. For the amplitudes of the 
reaction 7*~ N-+w (N,A), an appreciable violation o! isotopic invar- 
iance is predicted and in the reactions yN-a*m A and 
e* ce —>7* 1” 7° the existence is predicted of much more appreciable 
effects of rho°—w interference in the 7*~ mass spectra than in 
reactions already studied. 


20752 What can be expected from experiments with e* e~ collid- 
ing beams at energy ~ 100 GeV. Ioffe, B.L.; Khoze, V.A. (Institute of 
Theoretical and Experimental Physics, Moscow). Sov. J. Particles 
Nucl. (Engl. Transli.); 9: No. 1, 50-62(Jan 1978). 

Some of the problems that seem the most interesting for 
experimental investigation using accelerators with colliding e* e~ 
beams at total cms energy E~ 100 GeV are discussed. 
directions include searches for neutral and charged intermediate 
bosons, new heavy leptons and other new particles, and also the 
study of the weak neutral leptonic and hadronic currents and the 
structure of deep inelastic lepton—hadron interactions. 


WEAK INTERACTIONS 
REFER ALSO TO CITATION(S) 20752, 20761 


20753 (DOE/ER—70004-205) Nonfactorizability of inclusive 
distributions in perturbative QCD. Hwa, R.C.; Wosiek, J. (Science 
Research Council, Chilton (UK). Rutherford Lab.). 11 Aug 1978. 
Contract EY-76-S-06-2230-004. 9p. (RLO—2230/T4-205). ‘ 
NTIS, PC A02/MF AO1. 

Inclusive distribution for lepton pair production was studied 
in QCD in an improved leading logarithms approximation that 
allows for large angle gluon correction. A formula is derived for 
arbitrary values of the dilepton transverse momentum. It does not 
factorize into the generalized Drell—Yan form. 10 references. 


20754 (DOE/ER/70004—208) New approach to lepton pair pro- 
duction. Hwa, R.C.; Lam, C.S. (Oregon Univ., Eugene (USA). Inst. 
of Theoretical Science; McGill Univ., Montreal, Quebec (Canada). 
Dept. of Physics). 1978. Contract EY-76-S-06-2230-004. 13p. 
(RLO—2230/T4-208). Dep. NTIS, PC A02/MF AO1. 

Arguments are first presented to suggest that perturbative 
QCD calculations cannot account for the average transverse mo- 
mentum <q/sub T/> of the dileptons observed in hadronic colli- 
sions at present energies. Regarding the complication as being due to 
the many gluon interactions in the initial state, a thermal parton 
model is considered which is a combination of the thermodynamical 
model and the usual parton model. With practically no free param- 
eter the observed features of <q/sub T/> can be reproduced with 
the correct dependences on the incident energy and the mass and 
rapidity of the dileptons. 


20755 (DOE/ER/70004—210) Sum rules and moments for 
lepton-pair production. Hwa, R.C. (Science Research Council, Chil- 
ton (UK). Rutherford Lab.). Jan 1978. Contract EY-76-S-06-2230- 
004. 12p. (RLO—2230/T4-210). Dep. NTIS, PC A02/MF AOl. 

Sum rules on lepton-pair production cross sections are de- 
rived on the bases of the Drell—Yan formula and the known sum 
rules in leptoproduction. Also exact relations are obtained between 
the average transverse momenta squared of the valence quarks and 
moments of the dilepton cross sections. 12 references. 
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20756 (JINR-D—1, . 1% B194-B202) Theory of weak in- 
teraction. Arbuzov, (Gos udarstvennyj Komitet 
Ispol'zovaniyu Atomnoj Nchnerpit SSSR, Serpukhov. Inst. Fiziki 
Vysokikh Ehnergij). 1977. 

From 18. international conference on high energy physics; 
Tbilisi, USSR (15 Jul 1976). 


Some major problems in the development of the modern 
theory of weak interactions are reviewed. The nonrenormalizable 
four-fermion theory is compared to renormalizable gauge ones. The 
conclusion is drawn that, while gauge theories are very attractive, 
the possibility of nonrenormalizable character of the weak interac- 
tion cannot be excluded. Various gauge models assuming different 
numbers of quarks and leptons are discussed with applications to 
decays of new (charm) particles. Nonleptonic weak interactions of 
ordinary particles are considered in terms of the AI=1/2 selection 
rule in nonleptonic decays of strange particles and in terms of the 
enhancement of parity violating nuclear potential. CP-violation 
problems in the weak radiative decay of K/sub L/ are also dis- 
cu 


20757 (JINR-D—1,2-10400, pp B66-B67) Asymptotic freedom 
effects in neutrino scattering. Altarelli, G. (Rome Univ. (Italy)). 1977. 

From 18. international conference on high energy physics; 
Tbilisi, USSR (15 Jul 1976). 


Some theoretical aspects of the observed scaling violations in 
deep inelastic anti v scattering at GeV energies are analyzed. An 
attempt is made to interpret experimental data available in terms of 
the GIM model not introducing a new heavy quark. The discussion 
is conducted within the framework of the parton model based on 
asymptotically free gauge theories (AFGT) of strong interactions 
where in fact scaling violations are predicted to occur. A conclusion 
is drawn that there is no convincing evidence at the moment for a 
new heavy quark to exist, the GIM model accounting for the data 
once AFGT scaling violations are taken into account. 


20758 (JINR-D—1,2-10400, pp B67-B68) Charm production and 
scaling violation in high-energy lepton scattering. Close, F.E. (Ruther- 
ford High Energy Lab., Chilton (UK)). 1977. 

From 18. international conference on high energy physics; 
Tbilisi, USSR (15 Jul 1976). 


The likely share of charmed final states in high-energy lepton 
scattering with increasing momentum transfer (Q) is analyzed in 
terms of the quark-parton model. The final states are predicted to 
contain some 20% of charm by Q? = 10 GeV? and as much as 40% 
when Q? -+ infinity. The results fall in line with those obtained in 
some previous investigations but need generalization. 


20759 (JINR-D—1,2-10400, pp B57-B58) Microcausality, inte- 
gral representation and sum rules for inelastic form factors for ep and 
vp scattering. Geshkenbein, B.V. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. Teoretiches- 
koj i Ehksperimental’noj Fiziki). 1977. 

From 18. international conference on high energy physics; 
Tbilisi, USSR (15 Jul 1976). 


The paper is aimed at developing a general method of obtain- 
ing the sum rules for the structure functions W/sub i/(v, q?) which 
describe ep and vpinelastic scattering. The spectral fort ath HA on is 
used to express the equal- -time current commutator through the 
functions W/sub i/(v, q 2). It is whown that, if the functions W/sub i/ 
(v, q*) satisfy the requirement of microcausality and spectrality, then 
corresponding integral equations can be easily transformed into the 
sum rules. 


STRONG INTERACTIONS, GENERAL 


REFER ALSO TO CITATION(S) 20587, 20754, 20757, 20789, 
20790, 20791, 20796 


20760 (JINR-D—1,2-10400, pp T41-T43) Spontaneous vacuum 
transitions and the quark structure of resonances in dual models. 
Pashnev, A.I.; Volkov, D.V.; Zheltukhin, A.A. (AN Ukrainskoj 
SSR, Kharkov. Fiziko- -Tekhnicheskij Inst.). 1977. 

From 18. international conference on high energy physics; 
Tbilisi, USSR (15 Jul 1976). 


The procedure of analytic continuation in the constant 8 of 
the induced vacuum transitions (IVT) of the rearranged S matrix on 
the other sheets of the Riemann surface is analyzed. In case of the 
dual models an additional degeneracy of resonance states takes place 
which cannot be discovered by the usual factorization method. It 
manifests itself in a splitting of daughter trajectories. After the 
degeneration of the resonance state mass spectrum is properly taken 
into account, the resulting dual amplitudes exhibit an internal struc- 
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ture corresponding to the quark model containing an infinite number 
of quarks with increasing masses. 


20761 (JINR-D—1,2-10400, pp N91-N100) Unconfined quarks 
and gluons. Abdus, S. (Trieste Univ. (Italy). Istituto di Fisica Teor- 
ica). 1977. 

From 18. international conference on high energy physics; 
Tbilisi, USSR (15 Jul 1976). 


The consequences of the lepton-hadron gauge unification 
hypothesis with unconfined quarks and gluons being the hallmark 
are discussed. Quark and gluon decays into leptons are shown to 
provide a new source of multileptonic production in NN, vN and 
BN collisions. A theorem is stated and proved which highlights the 
differences between the dynamics of gauge versus non-gauge 17 
particles. Empirical manifestations of gauge coloured mesons are 
discussed. The question of exact confinement or not is concluded to 
be in the end an empirical one and must be settled in the laboratory. 


20762 (JINR-D—1,2-10400, pp T45-T49) Dynamics of the rela- 
tivistic string and its interaction with el etic field. Barba- 
shov, B.M.; Nesterenko, V.V. (Joint Inst. for Nuclear Research, 
Dubna (USSR)). 1977. 

From 18. international conference on high energy physics; 
Tbilisi, USSR (15 Jul 1976). 


The string motion from a given initial position and with given 
velocities of the string points at the initial moment is solved analyti- 
cally in two-dimensional space-time under different configurations of 
an electromagnetic field. A transition from the classical motion to 
the quantum description of the string in a constant homogeneous 
electromagnetic field is achieved following the quantum theory of 
the free string. Corresponding solutions for the “rest mass” of the 
string are derived. The check of the relativistic invariance of the 
string quantum theory in the electromagnetic field is pointed out to 
meet difficulties. 


ep (JINR- ee »2- ro pp T43-T45) Dual string with inter- 


rink ——_—s Univ. (Sweden). Institu- 
whe. foer Teoretisk Fysik). 197 
From 18. international callie on high energy physics; 
Tbilisi, USSR (15 Jul 1976). 


The Veneziano and the Neveu-Schwarz-Ramond dual models 
are rewritten in such a way so as to introduce internal symmetry 
charge along the string. All information about the string is got by 
starting directly in a gauge theory where the Lagrangian is simple 
and deriving the gauge conditions that lead to this gauge by demand- 
ing the Noether current to be zero. The quantized model has proven 
to possess a color symmetry and the critical dimension 2. The 
procedure may be used to construct dual scattering amplitudes for 
all dimensions of space-time. 


20764 (JINR-D—1,2-10400, pp B68-B69) Interacting partons. 
Efremov, A.V.; Radyushkin, A.V. 1977. 

From 18. international conference on high energy physics; 
Tbilisi, USSR (15 Jul 1976). 


The quark-parton interpretation of logarithmic corrections to 
the scaling ow which appear in renormalizable theories is given. 
The parton model is derived from the operator product expansion. 
Expressions for the moments of structure functions in deep inelastic 
scattering and Feynman sum rules are obtained. Parton distribution 
functions are shown to exist in renormalizable theories, do not 
depend on transverse momentum, but do depend on the choice of 
renormalization point, obey Feynman sum rules and are directly 
connected with light-cone expansions. 


20765 (JINR-D—1,2-10400, pp N108-N110) PSI - family and 
new quark models, Kuzmin, V.A. 1977. 

From 18. international conference on high energy physics; 
Tbilisi, USSR (15 Jul 1976). 


Some theoretical aspects of multiflavor (>4) quark models 
are discussed. Major shortcomings of the usual quark models are 
summarized. PSI spectroscopy is considered in terms of 5(6)-quark 
small mixing models which are agreeable with quantum chromodyn- 
amics. Integral square charge sum rule predictions for <R>(s) 
behavior are given. The multiflavor quark models are concluded to 
be promising ones. 


20766 (JINR-D—1,2-10400, pp T72-T73) Hadronic spectrum in 
quantum chromodynamics. 1. Regge trajectories of mesons. Migdal, 
AA. (AN SSSR, Chernogolovka. Inst. Teoreticheskoj Fiziki). 1977. 

From 18. international conference on high energy physics; 
Tbilisi, USSR (15 Jul 1976). 
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A new method of infrared regularization in phenomenological 
quark models is proposed. It is Lorentz and gauge invariant and 
gives a discrete colorless spectrum of masses at any value of the 
infrared cutoff. The physical idea is enlightened only, the mathemat- 
ical details being discussed in Sect. 2. It is important that the 
resultant spectrum be free of ghosts and tachons. 


20767 (JINR-D—i,2-10400, pp T36-T41) Recent progress in 
relativistic string theory. Nielsen, H.B. (Niels Bohr Institutet, Copen- 
hagen (Denmark)). 1977. 

From 18. international conference on high energy physics; 
Tbilisi, USSR (15 Jul 1976). 


Major theoretical investigations of relativistic string models 
are briefly reviewed for the period since 1965. One of the directions 
of current developments is to introduce more degrees of freedom on 
the simple dual string and new gauge symmetries. Nowadays instead 
of working with a double quantized model in which the states of the 
string have their fields one would prefer Feynman rules. The sum- 
ming up of the diagrams corresponding to spurion emission leads to 
the integral equation for the rearranged scattering amplitude. Genu- 
ine modifications of the dual model such as induced vacuum transi- 
tions and bolas, i.e. three strings meeting each other at a common 
point, are also discussed. 


20768 (JINR-D—1,2-10400, pp B69-B86) Deep inelastic scatter- 
ing. Zakharov, V.I. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Teoreticheskoj i 
Ehksperimental’noj Fiziki). 1977. 

From 18. international conference on high energy physics; 
Tbilisi, USSR (15 Jul 1976). 


The present status of the quark-parton-gluon picture of deep 
inelastic scattering is reviewed. The general framework is mostly 
theoretical and covers investigations since 1970. Predictions of the 
parton model and of the asymptotically free field theories are com- 
pared with experimental data available. The valence quark approxi- 
mation is concluded to be valid in most cases, but fails to account for 
the data on the total momentum transfer. On the basis of gluon 
corrections introduced to the parton model certain predictions con- 
cerning both the deep inelastic structure functions and form factors 
are made. The contributions of gluon exchanges and gluon brems- 
strahlung are highlighted. Asymptotic freedom is concluded to be 
very attractive and provide qualitative explanation to some experi- 
mental observations (scaling violations, breaking of the Drell-Yan- 
West type relations). Lepton-nuclear scattering is pointed out to be 
helpful in probing the nature of nuclear forces and studying the 
space-time picture of the parton model. 


20769 Particle production in a quark-cascade model. Seiden, A.; 
Schalk, T.L.; Martin, J.F. (University of California, Santa Cruz, 
California). Phys. Rev., D; 18: No. 11, 3990-3997(1 Dec 1978). 

We compare measured hadron production in the quark frag- 
mentation region with a simple quark-cascade model. The compari- 
sons test both the consistency of the data and the ability of a few 
simple assumptions to predict production probabilities for many 
different particle types. 


20770 Are there any sister trajectories in the Veneziano model. 
Kudryavtsev, V.A. (Leningrad Institute of Nuclear Physics, USSR 
Academy of Sciences). Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 3, 
428-430(Mar 1978). 

The question of the existence of ‘sister’ Regge trajectories in 
the Veneziano dual model is discussed. It is shown that the argu- 
ments of Hoyer, Toernqvist, and Webber, favoring the contribution 
of a “sister” trajectory with half the slope of the ordinary Regge 
trajectory to the asymptotic 6-particle Veneziano amplitude, are 
unfounded. 


20771 Possible generalization of the concept of similarity of the 
multiplicity distributions for nonasymptotic energies. Golokhvastov, 
A.I. (Joint Institute for Nuclear Research). Sov. J. Nucl. Phys. (Engl. 
Transl.); 27: No. 3, 430-431(Mar 1978). 

It is shown that the use of the scaling formula of Koba et al. 
[Nucl. Phys. B40, 317, (1972)] p/sub n/=<n>~'Psi (n/<n>) for 
multiplicity distributions with <n>~1 is not equivalent mathemat- 
ically to its use for distributions with <n>>>1. It is shown that a 
mathematical generatization of this formula for the case <n> ~1 is 
the formula p/sub n/= f /sub n/Z0/sup( n/+1)/sup Z/0 Psi (Z) dZ, 
which reverts to the usual form for <n>>>1. It is shown that in 
this case the function Psi (z) remains universal over the entire 
experimentally investigated energy interval. 


20772 Distribution of rapidity intervals in inclusive reactions. 
Kistenev, E.P.; Kikhoded, A.K.; Tolstenkov, A.N. (Institute of High 
Energy Physics, Serpukhov). Sov. J. Nucl. Phys. (Engl. Transl.); 27: 
No. 3, 446-448(Mar 1978). 
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A simple multiperipheral model is used to describe the experi- 
mental distribution of rapidity intervals in inclusive reactions. It is 
shown that the normalized distribution in a fixed topology has a 
KNO scaling form. Arguments are given for KNO scaling of the 
distributions in the neutral zones. 


20773 Scale-invariant solutions in the hydrodynamic 
multiple production. Gorenshtein, M.I.; Zhdanov, V.1.; Sinyukov, 
Y.M. Sov. Phys. - JETP (Engl. Transl.); 47: No. 3, 435-442(Mar 1978). 
The scale-invariant solutions in the hydrodynamic theory of 
multiple production are considered. The question of the behavior of 
a hadron system at points on its boundary with a vacuum is investi- 
gated. It is shown that the requirement of conservation of the ener; eg 
and the momentum of the system indicates the necessity for 
introduction of particle-like states at the periphery of the hadron 
liquid. These states are identified with the leading particles. The 
solutions to the equations of motion are found and physically ana- 
lyzed. 


20774 Multi-particle and inclusive reactions. Likhoded, A.K.; 
Shlyapnikov, P.V. (Institute of High Energy Physics, Serpukhov). 
Sov. Phys. - Usp. (Engl. Transl.); 21: No. 1, 1-28(Jan 1978). 

Recent experimental data on inclusive particle yields in 
hadron-hadron interactions are analyzed from the point of view of 
their scale-invariant properties. It is shown that the hypothesis of 
limiting fragmentation does not hold over the entire range of accel- 
erator energies, although it is consistent with the data at the highest 
energies, where it is satisfied to an accuracy of 3—20%. The —— 
dependence of inclusive reactions is in agreement with the 
tions of Mueller-Regge phenomenology. Factorization of the no 
Regge singularities is confirmed to an accuracy of at least 10% for 
many reactions. The observed violation of Feynman's scaling law for 
the central region of the inclusive spectrum at the highest CERN 
ISR energies is consistent with the existence of a constant limit as 
Sco and a certain factorization property. Models which relate 
hadron-hadron interactions to deep inelastic scattering processes are 
discussed. An important feature of these considerations is that they 
allow for the contributions from resonance decays in the stable- 
particle spectra. The experimental situation regarding the yields of 
resonances is analyzed in the light of the quark-parton picture. 


STRONG INTERACTIONS, BARYON NO.=0 
REFER ALSO TO CITATION(S) 20779 


20775 Description of the decay eta—-7* 7~ y in quantum chiral 
theory. Volkov, M.K. (Joint Institute for Nuclear Research). Sov. J. 
Nucl. Phys. (Engl. Transl.); 27: No. 3, 404-406(Mar 1978). 

The decay eta—-7* a” y is described using quantum chiral 
theory. The value obtained for the decay width is compared to that 
of the decay eta—2y. The theoretical results are in satisfactory 
agreement with the experimental data. 


20776 Heavy quark systems. Eichten, E. (Harvard Univ., Cam- 
bridge, MA). AJP (Am. Inst. Phys.) Conf. Proc.; No. 45, 252- 
272(1978). (CONF-780338—). 

From 3. conference on new results in high energy physics; 
Nashville, TN, USA (6 Mar 1978). 

A critical summary of the status of nonrelativistic potential 
models for heavy quark systems is given. Both the psi and T families 
of resonances are discussed. The extension of potential models to 
include Zweig allowed hadronic decay is discussed in the context of 
interpreting the structure of R in the charm threshold region. 37 
references. 


STRONG INTERACTIONS, BARYON NO.=1 


20777 Dynamics of spin flip and inclusive processes. Boreskov 
K.G.; Grigoryan, A.A.; Kaidalov, A.B.; Levintov, LI. (Institute of 
Theoretical and Experimental Physics, State Atomic Energy Com- 
mission). Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 3, 432-438(Mar 
1978). 

The spin amplitudes for elastic 7N scattering at high energies 
are calculated. It is assumed that the dominant inelastic processes 
responsible for elastic scattering are the inclusive production of the 
nucleon and the A isobar. A quantitative fit to the experimental data 
on these processes is made on the basis of the pion-exchange model. 
A qualitative interpretation of the spin structure of the 7N ampli- 
tudes is given from the point of view of the spatial picture of the 
interaction. The parameters of the model obtained from the fit to the 
inclusive data are used to calculate the spin amplitudes for elastic 
mN scattering. The results are compared with the data of polariza- 
tion experiments at 40 GeV/c. The model implies the existence of 
strong effects due to nucleon spin flip in inclusive processes. 


20778 Polarization phenomena in hadron collisions at low mo- 
mentum transfers. Lapidus, L.I. (Joint Institute for Nuclear Re- 
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search, Dubna). Sov. J. Particles Nucl. (Engl. Transl.); 9: No. 1, 35- 
49(Jan 1978). 

Polarization effects in the interaction of hadrons are consid- 
ered with simultaneous allowance for strong and electromagnetic 
interactions. The topics included for discussion include polarization 
effects in the scattering of pions, K mesons, and baryons by protons, 
in the scattering of neutral and charged baryons by nuclei, and in the 
coherent production of resonances. It is shown that the study of 
polarization effects due to the interference between the strong and 
electromagnetic interactions leads to a new experimental possibility 
for investigating the spin dependence of the strong-interaction ampli- 
tudes. 


STRONG INTERACTIONS, BARYON NO. GREATER THAN 
1 


REFER ALSO TO CITATION(S) 20778 


20779 (BNL—50879(Vol.1), pp 137-156) Solar p—p reaction: a 
well known process. Gari, M. (Ruhr-Univ., Bochum, Ger.). 1978. 

From Solar neutrino conference; Upton, NY, USA (5 Jan 
1978). 


It is emphasized that the pp reaction should be able to be 
calculated to a similar precision as the corresponding radiative 
neutron—proton capture, having an uncertainty of one to two 
percent. Also recent calculations of heavy meson exchanges in the 
treatment of meson-exchange currents are noted. 10 references. 
(JFP) 


20780 (COO—3130TA-343) Unitarity restrictions on semi-clas- 
sical approximations to certain functional integrals. Fried, H.M. 
(Brown Univ., Providence, RI (USA). Dept. of Physics). 1978. 
Contract EY-76-C-02-3130. 5p. (CONF-7805151—1). Dep. NTIS, 
PC A02/MF AOl. 

From Conference on mathematical problems in feynman path 
integrals; Marseille, France (May 1978). 

Estimates of physically relevant quantities (cross sections, 
multiplicities, correlations) in eikonal models of high-energy field 
theories lead to a class of semiclassical solutions to nonlinear Euler 
equations. The requirement of unitarity restricts these possible solu- 
tions to a unique function of energy and impact parameter. 


20781 (JINR-D—1,2-10400, pp B165-B166) Possible mecha- 
nisms of lepton direct production in NN collisions. Nikitin, Yu.P. 
(Moskovskij Inzhenerno-Fizicheskij Inst. (USSR)). 1977. 

From 18. international conference on high energy physics; 
Tbilisi, USSR (15 Jul 1976). 


The results of investigations to study polarization of direct 
leptons (u*~, e*~) produced in NN collisions at high transverse 
momenta p/sub t/ >+ 1.5 GeV/c) are discussed. Two possible 
production mechanisms are considered, which involve leptonic 
decay of new probably charmed particles: (1)X*~ — w*~ f+ v/sub 
p/(anti v/sub p1/), and (2)X*~ — M°(anti M°) + p*~, E°(anti E°)+ 
e*~, where M®°, E° are heavy leptons with muon or electron quantum 
numbers, M°(anti M°) — u*~ + hadrons, E°(anti E°) — e*~ + 
hadrons. The calculated probability of the (2) channel is two times 
the (1). Some features of the direct lepton production charge symme- 
try, muon pairs, the growing ratio sigma(anti v/sub u/N)/sigma(v/ 
sub p/N) at high energies) are pointed out to allow a theoretical 
interpretation only in terms of the quark models with hadron weak 
currents. 


20782 Spectra of nucleons in the atmosphere in the two-compo- 
nent model, Boyadzhyan, N.G.; Pirogov, Y.F. (Yerevan Physics 
ae Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 3, 400-404(Mar 

Spectra of secondary nucleons in the atmosphere in the 
energy range 107—10* GeV are studied using the two-component 
model of inelastic nucleon-nuclear intractions. It is shown that the 
part of the increasing inelastic cross section caused by diffractive 
dissociation of the nuclear nucleons does not affect the spectrum of 
secondary nucleons since the inelasticity factor is small. The corre- 
sponding part of the cross section can be called quasielastic and 
subtracted from the inelastic cross section when the spectrum of 
secondary nucleons is being calculated. The fraction of diffractive 
processes was varied from zero to its maximum value in calculating 
the spectra of secondary nucleons. The resulting width of the band 
of secondary spectra exceeds the error. Thus, measurement of the 
spectra of secondary nucleons could, in principle, separate the 
different growth mechanisms of the inelastic cross section. 


20783 Parton mechanism for the fast growth of total cross sec- 
tions, Levin, E.M.; Ryskin, M.G. (Leningrad Institute of Nuclear 
Physics, USSR Academy of Sciences). Sov. J. Nucl. Phys. (Engl. 
Transl. ); 27: No. 3, 422-427(Mar 1978). 
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A parton mechanism is proposed to explain the logarithmical- 
ly increasing interaction radius (Rproportionallns, o/sub t/ 
proportionalln*s). The magnitude of the maximally allowed parton 
density wo at which saturation occurs, the value of the total cross 
section o-/sub D/proportionallns for diffraction dissociation, and the 
role of dissociation processes in determining the dependence of the 
interaction radius R on Ins are discussed. In an appendix arguments 
are given as to why the multiplicity of produced hadrons rises 
logarithmically with energy, and not as a power. 


20784 Backward 7d scattering and inelastic intermediate states. 
Kondratyuk, L.A.; Lev, F.M. (Institute of Theoretical and Experi- 
mental Physics, State Commission on the Use of Atomic Energy). 
Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 3, 441-446(Mar 1978). 

The contribution of intermediate w-meson production to 
backward 7rd scattering is considered. It is shown that this contribu- 
tion may result in some detectable effects. The contribution of 
inelastic intermediate continuum states to backward 7d scattering is 
also discussed. We present arguments showing that for k/sub lab/ 
>1.5 GeV/c, where k/sub lab/ is the pion momentum in the lab 
frame, this contribution can be dominant. Here the energy depen- 
dence of the differential cross section for backward 7d scattering is 
determined by the inclusive cross section of the reaction 
a7 +N-—-N-+ anything under certain kinematical conditions. Extrapo- 
lation of the available data on these inclusive cross sections gives an 
energy dependence of the differential cross section for backward ad 
scattering of the form do/sub pid//do~ (1+k/sub lab//m)~*k~?/ 
sub lab/, where m is the nucleon mass. 


APPLICATIONS TO ELECTROMAGNETIC AND WEAK 
INTERACTIONS 


REFER ALSO TO CITATION(S) 20645 


FIELD THEORY 
REFER ALSO TO CITATION(S) 20716, 20754, 20766, 20857, 20901 


20785 (FERMILAB-CONF—78/33-THY) Using field theory in 
hadron physics. Abarbanel, H.D.I. (Fermi National Accelerator Lab., 
Batavia, IL (USA)). Mar 1978. Contract EY-76-C-02-3000. 41p. 
(CONF-7706167—1). Dep. NTIS, PC A03/MF AOI. 

From Topical seminar on particles and fields; Tubingen, F.R. 
Germany (20 Jun 1977). 

Topics are covered on the connection of field theory and 
hadron physics. The renormalization group and infrared and ultra- 
violet limits of field theory, in particular quantum chromodynamics, 
spontaneous mass generation, color confinement, instantons, and the 
vacuum state in quantum chromodynamics are treated. 21 refer- 
ences. (JFP) 


20786 (JINR-D—1,2-10400, pp T50-T52) Quantization of soli- 
tons. Faddeev, L.D. (AN SSSR, Leningrad. Matematicheskij Inst.). 
1977. 

From 18. international conference on high energy physics; 
Tbilisi, USSR (15 Jul 1976). 


Major problems in quantization of solitons, i.e. any static or 
periodic in time solutions of classical field equations with finite 
energy, are briefly discussed. The collective coordinate method and 
the Feynman diagram technique to quantize fluctuations around 
classical solutions are emphasized for the cases of solitons with 
topological charge in 1-, 2-, and 4-dimensional space-time. There 
exist several proposals for classical solutions without topological 
charge. The soliton method is concluded to provide a nice possibility 
of having a rich particle spectrum in a model with few fields. 


20787 (JINR-D—1,2-10400, pp T65-T69) Dynamics of confor- 
mally invariant field theory. Fradkin, E.S. (AN SSSR, Moscow. 
Fizicheskij Inst.). 1977. 

From 18. international conference on high energy physics; 
Tbilisi, USSR (15 Jul 1976). 


An attempt is made to construct a solution of renormalized 
equations in the Lagrangian field theory in which an invariant 
charge tends to a constant value at small distances. The theory is 
assumed to be conformally invariant near the light cone. The most 
essential stages in the construction of the solution are described as 
well as its basic properties. As a result of the solution of initial 
dynamical equations there appears an infinite universal set of fields 
of different tensor origin; the “charges” of these fields must be 
determined within the theory. A characteristic feature of such a 
theory, as is shown, is its complete universality, i.e., it does not 
practically depend on the choice of initial interaction. 
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20788 (JINR-D—1,2-10400, pp T34-T36) Local supersymmetry 
and gravitation, Freedman, D.Z.; van Nieuwenhuizen, P.; Ferrara, S. 
(Paris-6 Univ., 75 (France). Lab. de Physique Theorique et Hautes 
Energies). 1977. 

From 18. international conference on high energy physics; 
Tbilisi, USSR (15 Jul 1976). 


The construction of an explicit Lagrangian field theory is 
described in which supersymmetry is realized as a local invariance 
for which the gauge parameters are an arbitrary Majorana spinor 
field. The theory regards massless spin 2 and spin 3/2 particles and 
may be treated as a supersymmetric generalization of Einstein’s 
general relativity. The method used is emphasized. 


20789 (JINR-D—1,2-10400, pp T11-T12) Soft gluon emission in 
coloured quark scattering. Frenkel, J.; Meuldemans, R.; Mohammad, 
1; Taylor, J.C. (Oxford Univ. (UK)). 1977. 

From 18. international conference on high energy physics; 
Tbilisi, USSR (15 Jul 1976). 


In order to investigate the infrared behaviour of non-Abelian 
gauge theories the leading logarithms in the bremsstrahlung of two 
soft gluons by a coloured quark scattered in an external colourless 
potential have been calculated. In the calculations only diagrams 
containing exactly one Yang-Mills vertex have been used alongside 
the dimensional infrared regularization. An expression is obtained 
exhibiting a crucial difference between QCD and QED 


20790 (JINR-D—1,2-10400, pp T63-T64) Relativistic quantum 
field theory without asymptotic particles and quarks confinement. 
Guenin, M. (Geneva Univ. (Switzerland)). 1977. 

From 18. international conference on high energy physics; 
Tbilisi, USSR (15 Jul 1976). 


Green functions of a quantum field theory built on solutions 
of the wave equations which increase at infinity in space-like direc- 
tions are discussed. A possibility is demonstrated for such a field 
theory to be eventually useful in describing bound quark systems. 
The static approximation in the relativistic framework is discussed. 
Both quarks and gluons are concluded to be confined. 


20791 (JINR-D—1,2-10400, pp T3-T6) Power counting theorem 
for infrared logarithms in non-Abelian gauge theories. Kinoshita, T.; 
Ukawa, A. (Cornell Univ., Ithaca, N.Y. (USA). Lab. of Nuclear 
Studies). 1977. 

From 18. international conference on high energy physics; 
Tbilisi, USSR (15 Jul 1976). 


The nature of infrared singularities in non-Abelian gauge 
theories is investigated. Within the Feynman diagram framework a 
general method is developed for precisely determining the power of 
infrared logarithms for arbitrary diagrams. It is applied specifically 
to a quark electromagnetic form factor. A corresponding theorem is 
proved with the help of Ward's identity and mathematical induction. 


20792 (JINR-D—1,2-10400, pp T6-T9) Macroscopic influence 
on the spontaneous symmetry breaking in quantum field theory. Kirzh- 
nitz, D.A. (AN SSSR, Moscow. Fizicheskij Inst.). 1977. 

From 18. international conference on high energy physics; 
Tbilisi, USSR (15 Jul 1976). 


Major results of investigations concerning macroscopic influ- 
ence (heating, compression, external field and current) on elemen- 
tary particle systems with spontaneous symmetry breaking are brief- 
ly reviewed. The study of this problem has been stimulated by recent 
ae in the unified renormalizable theory of elementary particles. 

ypically it appears that at some values of external parameters a 
phase transition with symmetry restoration takes place. There exists 
a profound and far-reaching analogy with phase transition in many- 
body physics, especially with superconductivity phenomenon. Some 
applications to cosmology are also considered. 


20793 (JINR-D—1,2-10400, pp 1T30-T32) Stability of the 
vacuum for the class of gravitational fields including black hole field. 
Mensky, M.B. (Gosudarstvennyj Komitet Standartov Soveta Minis- 
trov SSSR, Moscow). 1977. 

From 18. international conference on high energy physics; 
Tbilisi, USSR (15 Jul 1976). 


The problem of particle production in gravitational fields is 
analyzed. The definition of particles is based on the postulate that 
positive frequencies (particles) are propagated forward and negative 
frequencies (antiparticles) are propagated backwark in time by a 
propagator. It is shown that for a wide class of analytical metrics of 
space-time the propagator may be chosen in such a way that no pair 
production from a vacuum and no pair annihilation into a vacuum 
occur. The choice is by generalization of the euclidean postulate of 
the quantum field theory in the Minkowski space-time. Application 
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of the results to the Schwarzschild metric describing a black hole 
leads to the propagator proposed elsewhere. 


20794 (JINR-D—1,2-10400, pp B31-B33) Higher order correc- 
tions in quantum electrodynamics. Rafael, E. (Centre National de la 
Recherche Scientifique, 13 - Marseille (France)). 1977. 

From 18. international conference on high energy physics; 
Tbilisi, USSR (15 Jul 1976). 


Theoretical contributions to high-order corrections in purely 
leptonic systems, such as electrons and muons, muonium (y* e~ ) and 
positronium (e*e™), are reviewed to establish the validity of quan- 
tum electrodynamics (QED). Two types of QED contributions to 
the anomalous magnetic moments are considered, from diagrams 
with one fermion type lines and those witn two fermion type lines. 
The contributions up to eighth order are compared to the data 
available with a different accuracy. Good ag~cement is stated within 
the ee errors. The experimental accuracy of the muonium 
hyperfine structure and of the radiative corrections to the decay of 
— are compared to the one attainable in theoretical calcu- 
ations. The need for a higher precision in both experimental data 
and theoretical calculations is stated. 


20795 (JINR-D--1,2-10400, pp T53-T59) Present status of con- 
formal quantum field theory. Todorov, I.T. (Joint Inst. for Nuclear 
Research, Dubna (USSR)). 1977. 

From 18. international conference on high energy physics; 
Tbilisi, USSR (15 Jul 1976). 


A = picture of the latest developments in conformal 
uantum field theory is given. The invariance group of zero-mass 
eories is considered. Global conformal invariance and causality 

lead one to a curved pseudo-Riemanian space. An alternative way to 
introduce global conformal transformations is the Euclidean formu- 
lation of quantum field theory. An infinite set of coupled nonlinear 
integral equations for the renormalized Green functions and confor- 
mal partial wave expansion of Euclidean conformal invariant Green 
functions are considered. The general prerequisite of the validity of a 
(vacuum) operator product expansion is the existence of a complete 
set of local tensor fields, local commutativity being equivalent to 
duality of the 4-point Wightman function. Spontaneously broken 
conformal symmetry in the context of general relativity is also 
discussed. 


20796 (JINR-D—1,2-10400, pp T1-T3) Present status of lattice 
gauge theories. Wilson, G. (Cornell Univ., Ithaca, N.Y. (USA)). 
1977. 

From 18. international conference on high energy physics; 
Tbilisi, USSR (15 Jul 1976). 


The lattice formulation of the quark-gluon theory of strong 
interactions is outlined. No matter a version of the lattice gauge 
theory the "string bit” representation is used to solve the problem of 
the strong coupling expansion. A brief discussion is given of some 
major problems arising for: (1) large coupling and large lattice 
spacing, (2) the crossover from the gluon representation at small 
distances to the string representation at large ones, (3) constructing 
the strong coupling ground state at each lattice site independently, 
and (4) formulating the free quark theory on the lattice. 


20797 (JINR-D—1,2-10400, pp T59-T62) Counterterms tech- 
nique in the renormalization theory. Zavialov, O.I. (AN SSSR, 
Moscow. Matematicheskij Inst.). 1977. 

From 18. international conference on high energy physics; 
Tbilisi, USSR (15 Jul 1976). 


The investigation is aimed at resolving explicitly the combina- 
torical structure of the Bogolubov-Parasiuk renormalization on the 
totality of the perturbation expansion rather than on individual 
graphs. The method amounts in fact to the explicit calculation of 
counterterms generating the R-operation. It is shown that the coun- 
terterms technique can be used to give a simple derivation of the 
Callan-Symanzik equation, renormalization-group equations, equa- 
tions of motion for composite fields, Zimmermann identities, Wilson 
expansion and other results of the normal-product formalism. 


20798 (JINR-D—1,2-10400, pp N111-N127) Theoretical basis of 
the new particles. Ruiula, A. (Harvard Univ., Cambridge, Mass. 
(USA). Lyman Lab. of Physics). 1977. 

From 18. international conference on high energy physics; 
Tbilisi, USSR (15 Jul 1976). 


The four-quark standard gauge field theory of weak, electro- 
magnetic and strong interactions is reviewed and placed into a 
historical perspective from as early as 1961. Theoretical predictions 
of the model are compared to experimental observations available as 
of the Conference date, charm production in e* e~ annihilation being 
in the spotlight. Virtues and shortcomings of the standard model are 
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discussed. The model is concluded to have been an incredibly 
successful predictive tool. Some theoretical developments around 
the standard model are also discussed in view of CP violation in 
SU(2)xU(1) gauge theories, the Higgs’ bosons and superunification 
of weak, strong and electromagnetic interactions. 


20799 Renormalization of four-fermion theories ». a mean-field 
expansion. Tamvakis, K.; Guralnik, G.S. ( of Physics, 
Brown University, Providence, Rhode Island 02912). yi Rev., D; 
18: No. 12, 4551-4570(15 Dec 1978). 

The generating functional of a (psi-barpsi)* four-fermion field 
theory in four dimensions is expressed in terms of collective boson 
variables and then expanded in a Laplace expansion. All divergences 
are absorbed in a renormalized Yukawa-type coupling and a renor- 
malized fermion mass. The collective boson mass self-couplings are 
fixed to all orders in terms of the Yukawa coupling. The renorma- 
lized theory is formally equivalent to the Yukawa theory expanded 
the same way. 


20800 Construction of the functional-integral tation for 
fermion Green's functions. Soper, D.E. (Institute of Theoretical 
Science, University of Oregon, Eugene, Oregon 97403). Phys. Rev., 
D; 18: No. 12, 4590-4595(15 Dec 1978). 

A direct derivation is given of the functional-integral repre- 
sentation for the Green’s functions of quantum theories built from a 
finite number of canonical fermion operators Q/sub b/,Q/sup 
dagger//sub b/ with {Q/sub b/,Q/sup dagger//sub B/} = 5/sub 
alphabeta/. 


20801 Impulse approximation and scaling violation in quantum 
chromodynamics. Je Kim, K. (Stanford Linear Accelerator Center, 
Stanford University, Stanford, California 94305). Phys. Rev., D; 18: 
No. 11, 4285-4303(1 Dec 1978). 

The nature of the impulse approximation in local field theory 
is clarified by dividing the interaction Hamiltonian into two parts V 
and W, where V contains only those interactions causing large 
energy transfers. Partons are introduced as eigenstates of Ho + V, 
where Hp is the free Hamiltonian. Their time development is gov- 
erned by the soft operator W, thus making it possible to use the 
impulse approximation in deep-inelastic processes. Application is 
made to deep-inelastic electron scattering and to the Drell-Yan 
process. The variation of parton density functions with Q? is ex- 
pressed in terms of a set of integrodifferential equations, which 
reduce to the known results when restricted to the longitudinal 
distributions. Explicit solutions of the scaling-violation equations are 
obtained in some simple cases. 


20802 Interaction of classical Yang—Mills charges and the prob- 
lem of quark confinement. Khriplovich, I.B. (Institute of Nuclear 
Physics, Siberian Branch, Academy of Sciences of the USSR). Sov. 
Phys. - JETP (Engl. Transl.); 47: No. 1, 18-21(Jan 1978). 

Equations and boundary conditions are obtained for the field 
produced by two point Yang—Mills charges at rest. A nontrivial 
property of this static system is the existence of a magnetic field. The 
connection between this model and the problem of quark confine- 
ment is discussed. 


SCATTERING THEORY 
REFER ALSO TO CITATION(S) 20780 


20803 Relativistic three-dimensional description of the interac- 
tion of two fermions. Skachkov, N.B.; Solovtsov, I.L. (Joint Institute 
for Nuclear Research, Dubna). Sov. J. Particles Nucl. (Engl. Transl.); 
9: No. 1, 1-18(Jan 1978). 

In the framework of the quasipotential approach, a three- 
dimensional relativistic formalism is developed for the interaction of 
two spin-1/2 particles. The Feynman matrix elements of one-boson 
exchange, which are used as quasipotentials, and the quasipotential 
equations in the momentum representation are transformed in such a 
way that they become a direct geometrical generalization of the 
corresponding potentials and equations of nonrelativistic quantum 
mechanics. This similarity to the three-dimensional formalism of 
quantum mechanics is also retained after the transition to the relativ- 
istic configuration representation. 
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NUCLEAR PHYSICS 


20804 Se pp 1-8) Characteristics of ENDF/B- 
V. Pearlstein, S.; Kinsey, R. unford, C. (Brookhaven National 
Lab., Upton, NY). Oct 1978. 

rom Radiation shielding information center seminar; Oak 
Ridge, TN, USA (14 Mar 1978). 


A primary source of microscopic nuclear data for processing 
into multigroup cross sections is the Evaluated Nuclear Data File 
(ENDF/B). This data file is maintained and distributed by the 
National Nuclear Data Center (NNDC) of Brookhaven National 
Laboratory. The File is based on nuclear data evaluations provided 
by members of the Cross Section Evaluation Working Group 
(CSEWG). A new version of the ENDF/B (ENDF/B-V) is in 
preparation for release in the first half of 1978. In order to improve 
the accuracy and reliability of ENDF/B-V, extensive improvements 
were made in the checking programs and the review kits. New 
evaluations are processed through three levels of checking codes 
that detect errors in formats, consistency, and physical information, 
in that order. Kits consisting of the results of checking codes, 
po eer and plots are presented to designated reviewers for 
comments. ae receiving CSEWG approval, evaluations are in- 
cluded in ENDF/B. The major materials in the General Purpose 
File are being revised for ENDF/B-V where new measurements 
indicate improvemens are required. The number of materials con- 
taining photon production data was increased. A revision of the 
Photon Interaction File is planned for the end of 1978. An extensive 
set of integral experiments was adopted as CSEWG Benchmarks to 
test ENDF/B data. Benchmark experiments were selected to test 
data for thermal- and fast-reactor, shielding, and dosimetry applica- 
tions, and additional benchmark candidates are reviewed on a regu- 
lar basis. CSEWG performs interlaboratory comparisons of the 
benchmark results. 5 figures. 


20805 Recent References. Ewbank, W.B.; Haese, R.L.; Hurley, 
F.W.; McGinnis, M.R. (Oak ~ National Laboratory, Oak Ridge, 
Tennessee 37830). Nucl. Data Sheets; 25: No. 3, 433-462(Nov 1978). 

References, key words, key numbers, and reaction indexing 
are given for all literature received by the Nuclear Data Project or 
assigned key numbers between May 1978 and August 1978. (AIP) 


EXPERIMENTAL TECHNIQUES 


20806 Influence of multiple reflections on the polarization of 
nonmonochromatic neutron beams. Shchebetov, A.F.; Kudryashov, 
V.A.; Kharchenkov, V.P.; Agamalyan, M.M. (B. P. Konstantinov 
Leningrad Institute of Nuclear Physics, USSR Academy of Sci- 
ences, Gatchina). Sov. Phys. - JETP (Engl. Transl.); 47: No. 3, 450- 
453(Mar 1978). 

The influence of multiple reflections from ferromagnetic mir- 
rors on the polarization of a nonmonochromatic neutron beam was 
demonstrated experimentally. The polarization increased with the 
number of reflections. The resultant polarization of a beam of 
neutrons with wavelengths A from 1 to 4 A was P> or =0.99 
(polarization ratio R’=240). An analysis of the experimental results 
is given. 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, THEORETICAL 


ENERGY LEVELS AND TRANSITIONS 


20807 Spectroscopy of the deuteron as a six-quark system. Smir- 
nov, Y.F.; Obukhovskii, I.T.; Neudachin, V.G.; Tamagaki, R. (Insti- 
tute for Nuclear Physics, Moscow State University). Sov. J. Nucl. 
Phys. (Engl. Transl.); 27: No. 3, 456-458(Mar 1978). 

The spin-isospin exchange in ae forces is investigated 
theoretically, and the deuteron wave functions are studied. (AIP) 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


20808 Importance of nonanalog nucleon charge exchange transi- 
tions in pion knockout reactions. Silbar, R.R.; Ginocchio, J.N.; Stern- 
heim, M.M. (Academy of Sciences, Union of Soviet Socialist Repub- 
lic, Institute of Nuclear Research, 117312 Moscow, Union of Soviet 
Socialist Republic). Phys. Rev., C; 18: No. 6, 2785-2787(Dec 1978). 

Complete analog dominance in the nucleon charge exchange 
transitions affecting ratios of (7,7N) cross sections near the (3,3) 
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resonance is experimentally unfounded. No dramatic jumps with 
neutron number in neutron removal ratios are now expected. There 
may be a vestige of analog dominance in the deviation of o 
(2*,2* p)/o (a*7°p) from the impulse approximation. Disagree- 
ment of an intranuclear cascade calculation with the nucleon charge 
exchange model (and experiment) is also discussed. 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


Elastic small-angle He-p scattering in the energy interval 
1.75—4.13 GeV/nucleon. Anon(Dubna-Warsaw-Leningrad Collabo- 
ration). Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 3, 380-382(Mar 
1978). 

Results are presented of an investigation of elastic He-p 
scattering at small momentum transfers. The ratio of the real part of 
the scattering amplitude to its imaginary part and the slope param- 
eter of the diffraction peak are obtained at energies 1.75, 2.51, and 
4.13 GeV/nucleon. The Glauber model is used to determine the 
characteristics of the proton-nucleon amplitude. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19 THEORETICAL 


MASS, ABUNDANCE, AND BINDING ENERGY 


20810 Direct inelastic scattering of “*N + ™C in a three- 
dimensional time-dependent Hartree-Fock scheme. Cusson, R.Y.; 
Maruhn, J.A.; Meldner, H.W. (Physics Department, Duke Universi- 
ty, Durham, North Carolina 27706). Phys. Rev., C; 18: No. 6, 2589- 
2602(Dec 1978). 

Momentum space three-dimensional time dependent Hartree- 
Fock (TDHF) calculations are performed for '*C + ™N and *O + 
16Q collisions. The potential is the simplified Skyrme interaction 
which gives the single-particle potential v/sub N/(r) = - arho (r) + 
brho?(r), and includes the direct part of the Coulomb interaction. 
We use a predictor corrector method to step in time and a fast 
Fourier transform (FFT) method to compute the kinetic energy in 
momentum space. Three types of events are obtained: vibrational 
instability scattering at low impact parameters b, near orbiting at 
medium b values, and rotational instability scattering beyond that. 
The discussion points out that further improvements will require a 
fusion window and quantal corrections for angular and energy 
uncertainties which go beyond the TDHF method. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19 THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


20811 (COO—3069-631) Pion-nucleus scattering in the isobar 
formalism. Moniz, E.J. (Massachusetts Inst. of Tech., Cambridge 
(USA)). Jun 1978. Contract EY-76-C-02-3069. 65p. Dep. NTIS, PC 
A04/MF AOl1. 

Lectures on the isobar-hole model for pion reactions include 
the isobar as an explicit degree of freedom and the connection with a 
purely pion and nucleon system, the formalism and its relation to the 
pion optical potential, the extended schematic model for pion scat- 
tering, a simple spinless s-wave model, application to pion-oxygen 16 
scattering and comparison with elastic scattering data. In this way 
the extent is shown to which microscopic treatment of the many- 
body dynamics explains the data and the extent to which additional 
physical input is required. Another test is the various inelastic 
eee Inclusive reactions are briefly discussed. 37 references 

) 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19 THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


20812 Time-dependent Hartree-Fock calculations of fusion cross 
sections for the reactions ‘*O + '°O and “Ca + “Ca. Krieger, S.J.; 
Davies, K.T.R. (Department of Physics, University of Illinois at 
Chicago Circle, Chicago, Illinois 60680). Phys. Rev., C; 18: No. 6, 
2567-2573(Dec 1978). 

We have calculated total fusion cross sections for the reac- 
tions *O + 'O and “Ca + “Ca using time-dependent Hartree- 
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Fock theory in the rotating frame approximation. The full Skyrme 
potential has been employed, and neutrons and protons have been 
treated separately in the calculations. The results show that the 
fusion cross sections for the “Ca + “Ca system at low bombarding 
energy are greatly enhanced by the elimination of the previously 
enforced neutron-proton symmetry. Approximate inclusion of the 
Coulomb exchange term does not affect the results in either of the 
light systems studied. The results are in semiquantitative agreement 
with experiment, and the sensitivity of the calculations to the effec- 
tive interaction employed suggests that the discrepancy between 
theoretical and experimental results can be substantially reduced. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19 THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


20813 Comparisons of two- and three-dimensional time-dependent 
Hartree-Fock calculations of the reactions '*O + '*O and “Ca + 
“Ca, Davies, K.T.R.; Feldmeier, H.T.; Flocard, H.; Weiss, M.S. 
(Oak Ridge National Laboratory, Oak Ridge, Tennessee 37830). 
Phys. Rev., C; 18: No. 6, 2631-2640(Dec 1978). 

Two-dimensional and three-dimensional time-dependent Har- 
tree-Fock calculations have been performed over a wide range of 
angular momenta for **O + '*O at E/sub lab/ = 105 MeV and for 
“Ca + Ca at E/sub lab/ = 192 MeV. In all of the two- 
dimensional calculations it is assumed that the nuclear system is 
axially-symmetric about the line joining the mass centers of the 
colliding ions. Two very different two-dimensional, axially-symmet- 
ric models are considered. (a) In the first case, it is assumed that after 
the two ions interpenetrate the moment of inertia of the system 
attains the rigid-body value. (b) In the second model, each single- 
particle wave function is assumed to be multiplied by an extra phase 
factor which depends upon the azimuthal angle. This model yields 
an irrotational fluid flow. The res of time-dependent Hartree-Fock 
(TDHF) calculations with both of these models are com with 
each other and with three-dimensional TDHF results. It is conclud- 
ed that the two-dimensional calculations reproduce reasonably well 
the three-dimensional results for values of the angular momentum 
both below and above the three-dimensional fusion window. As the 
laboratory bombarding energy is decreased, there is better agree- 
ment between the two- and three-dimensional calculations, including 
cases in which the angular momentum is within the fusion region. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19 THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


20814 Amplitude analysis of pion-nucleus scattering. Gibbs, 
W.R.; Gibson, B.F.; Stephenson, G.J. Jr. (Theoretical Division, Los 
Alamos Scientific Laboratory, University of California, Los Alamos, 
New Mexico 87545). Phys. Rev., C; 18: No. 6, 2782-2784(Dec 1978). 

A technique is described for obtaining the partial-wave analy- 
sis of elastic scattering of pions from a spin-zero nucleus. Unitarity is 
not imposed as a mathematical constraint, so that the system of 
equations to be solved is relatively simple. As an illustration, the 
method is applied to 7r* -’*O elastic scattering at 50 MeV. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19 THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


20815 Comparative description of the cross sections for excita- 
tion of the levels 2* (4.43 MeV) and 3° (9.64 MeV) in '*C by 1-GeV 
protons and by electrons. Kondratyuk, L.A.; Lombard, R.M.; 
Ahmad, I. (Institute of Theoretical and Experimental Physics, State 
Atomic Energy Commission). Sov. J. Nucl. Phys. (Engl. Transl.); 27: 
No. 3, 341-346(Mar 1978). 

A comparative description of the cross sections for excitation 
of the levels 2* (4.43 MeV) and 3- (9.64 MeV) in "C by 1-GeV 
protons and by electrons is presented within the framework of the 
single inelastic collision approximation in the Glauber theory. It is 
shown that a good description of the proton data calls for a careful 
fitting of the form factors to the electron data. The causes of the 
discrepancy between the theoretical and experimental curves in the 
regions of the second maxima of the cross sections for excitation of 
the levels by protons are discussed. The importance of refining the 
electron data at large q, of measuring the energy dependences of the 
differential cross sections, and of obtaining data with different 
hadron beams is noted. 
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NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


MASS, ABUNDANCE, AND BINDING ENERGY 


20816 Mass and excited states of '*Be. Alburger, D.E.; Morde- 
chai, S.; Fortune, H.T.; Middleton, R. (Brookhaven National Labo- 
ratory, Upton, New York 11973). Phys. Rev., C; 18: No. 6, 2727- 
2730(Dec 1978). 

The 'Be(t,p)'*Be reaction has been studied with a 94% 
enriched '°BeO target, a 17-MeV triton beam, and a a 
magnetic spectrograph. Proton groups from the (t,p) reaction on 
and '*O in the target served for energy calibration. An average a 
data at four angles gives a Qo value of - 4809 +- 15 keV, from which 
the mass excess of "Be is calculated to be 25,077.5 +- 15 keV. 
Excited states of '*Be are found at 2089 +- 20, (2712 +- 20, 
tentative), 4559 +- 25, and 5703 +- 25 keV. The mass excess of 
12Be, plus earlier data for A = 12, T = 2, gives a value of d = + 
2.8 +- 8.6 keV for the coefficient of the cubic term in the isobaric 
multiplet mass equation. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 20816, 20825, 20856 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 20815 


20817 (JINR-D—1,2-10400, pp N8-N10) Study of muon pair 
production at Serpukhov. Antipov, Yu.M.; Bessubov, V.A.; Budanov, 
N.P. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehner- 
gii SSSR, Serpukhov. Inst. Fiziki Vysokikh Ehnergij) . 1977. 

From 18. international conference on high energy physics; 
Tbilisi, USSR (15 Jul 1976). 


Muon pair production by negative particles at 43 GeV/c on 
different nuclei has been investigated. The effective mass spectra of 
muon pairs produced by 7, K~ and anti p on Be are presented. The 
structure of the spectra is discussed in terms of the rho/w, phi and J/ 
psi production with subsequent decay into muons. The A-depen- 
dence for the J/psi particle production cross section is measured 
using Be, Cu and W targets and 7~ beams. The * pp effective mass 
—_— produced by 7” on Cu for p* wp w* and p* pw pw events are 

so presented. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


20818 (JINR-D—1,2-10400, pp N6-N8) Study of massive di- 
lepton pairs at Fermilab. Brown, C.N. (Fermi National Accelerator 
Lab., Batavia, Ill. (USA)). 1977. 

From 18. international conference on high energy physics; 
Tbilisi, USSR (15 Jul 1976). 


Preliminary results of a large experiment studying e* e~ and 
p.* pw” pairs produced by 400 GeV protons incident on a Be target 
are reported. A double-arm spectrometer has been used. Mass spec- 
tra of the electron pairs from 3 to 10 GeV and of the muon pairs 
from 5 to 10 GeV are obtained. The psi(3100) and the psi’(3700) are 
prominent features of the electron spectrum, whereas one can hardly 
State any structure in the muon spectrum under the mass resolution 
and sensitivity of the experiment. The data on a continuum of 
dilepton states are consistent with the Drell-Yan mechanism of 
parton-antiparton annihilation. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


20819 Elastic scattering of positive pions on '*C at 49.9 MeV. 
Moinester, M.A.; Burman, R.L.; Redwine, R.P.; Yates-Williams, 
M.A.; Malbrough, D.J.; Darden, C.W.; Edge, R.D.; Marks, T.; Dam, 
S.H.; Preedom, B.M.; Bertrand, F.E.; Cleary, T.P.; Gross, E.E.; 
Ludemann, C.A.; Blecher, M.; Gotow, K.; Jenkins, D.; Milder, F. 
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(Los Alamos Scientific Laboratory, Los Alamos, New Mexico 
87545). Phys. Rev., C; 18: No. 6, 2678-2682(Dec 1978). 

Differential cross sections for the elastic scattering of positive 
pions on '*C at 49.9 MeV were measured. The reuslts differ from 
those determined by other investigators. The data are analyzed in 
terms of 7*- nucleus partial waves and are compared to various 
model calculations. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


20820 Effect of final-state interaction on the position of the 
quasielastic peak in scattering of electrons by °Li, ‘Li, and °Be. 
Kuplennikov, E.L.; Gol’dshtein, V.A.; Afanas’ev, N.G. (Khar’kov 
Physico-technical Institute, Ukrainian Academy of Sciences). Sov. J. 
Nucl. Phys. (Engl. Transl.); 27: No. 3, 313-314(Mar 1978). 

From analysis of experimental data on quasielastic scattering 
of high energy electrons by the nuclei *Li, 7Li, and °Be we have 
obtained the dependence on momentum transfer of the position of 
the quasielastic scattering peak for scattering of electrons by the 
nucleus relative to the free-proton elastic-scattering peak. This de- 
pendence is related to the effect of the final-state interaction on the 
quasielastic scattering cross section. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


20821 Reaction '*C(y,p) ''B at E/sub gammamax/=120 MeV. 
Kirichenko, V.V.; Arkatov, Y.M.; Vatset, P.I.; Dogyust, I.V.; Kho- 
dyachikh, A.F. (Khar’kov Physico-technical Institute, Ukrainian 
Academy of Sciences). Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 3, 
314-319(Mar 1978). 

A diffusion chamber in a magnetic field has been used to 
measure total and differential cross sections for the reaction '*C(y,p) 
™B in the energy interval from threshold to 120 MeV. The angular 
distributions are analyzed in order to identify the principal transi- 
tions. It is shown that for E/sub y/>43 MeV an important contribu- 
tion to the reaction is provided by the channel with the residual 
nucleus in the 1/2* state and excitation energy 6.793 MeV. The 
contribution from this channel is estimated. The results are com- 
pared with theoretical calculations. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


20822 Reaction (7*,7°p) in light nuclei at a meson energy 170 
MeV. Berdnikov, Y.A.; Gismatullin, Y.R.; Kalimov, A.G.; Ostrou- 
mov, V.I. (Leningrad Polytechnic Institute). Sov. J. Nucl. Phys. 
(Engl. Transl.); 27: No. 3, 320-322(Mar 1978). 

The nuclear emulsion method has been used to study the 
reaction (7*,7°p) in the light nuclei C, N, O at an incident-meson 
energy 170 MeV. We have obtained the integrated cross section for 
the reaction, the momentum and angular spectra of the recoil nuclei, 
the angular and energy distributions of the protons, and the differen- 
tial cross section for scattering of 7° mesons. The experimental 
results are compared with calculations based on the dispersion 
theory of direct nuclear reactions. It is shown that in the region of 
small momentum transfers to the residual nucleus, less than 150 
MeV/c, the pole mechanism of charge-exchange knockout of a 
nucleon is dominant. In the region of high momenta an appreciable 
contribution is made by other mechanisms. An estimate is made of 
the admixture of the two-stage process and it is shown that the 
experimental cross-section ratios o (m7*,7*p)/o (7.7 p), o 
(@*,2* p)/o (a*,7°p), and o (7*,7°p)/o (2,7 p) agree satisfacto- 
rily with calculations in the pole approximation if the contribution of 
other mechanisms is taken into account. 


NUCLEAR PROPERTIES AND REACTIONS, A =6- 
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19, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


20823 Have shock waves been observed in nuclear collisions. 
Gudima, K.K.; Toneev, V.D. (Joint Institute for Nuclear Research). 
Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 3, 351-357(Mar 1978). 

A cascade-evaporation model of the inelastic interaction of 
two nuclei at high energies is developed, and agreement of the 
model predictions with experiment is demonstrated for the general 
characteristics of reactions. Experiments implying possible formation 
of a shock wave in nuclear collisions are analyzed on the basis of the 
suggested model. The reliability of information extracted from such 
experiments is discussed. Possible competing processes of non-hy- 
drodynamic nature and new relevant experiments are considered. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


20824 Similarity in the negative-pion multiplicity distribution in 
elementary interactions and in the interactions *He+°*Li and 
*He+ Ne. Anikina, M.K.; Vardenga, G.L.; Golokhvastov, A.L; 
Zhuravleva, M.S.; Il'ina, V.L.; Kuznetsova, E.S.; Lukstin'sh, Y.; 
Okonov, E.O.; Ostanevich, T.G.; Khorozov, S.A.; Cherepanov, 
Y.A.; Szwed, R. (Joint Institute for Nuclear Research). Sov. J. Nucl. 
Phys. (Engl. Transl.); 27: No. 3, 387-388(Mar 1978). 

It is shown that the distribution in multiplicity of the negative 
particles produced in a®Li and a”°Ne interactions at an a-particle 
momentum 18 GeV/c is similar to the distribution of the negative 
particles in proton-proton interactions. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


20825 Validation of a new °Be pseudolevel evaluation. Hen- 
dricks, J.S. (Los Alamos Scientific Lab., NM). Trans. Am. Nucl. Soc.; 
30: 732-733(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


20826 Absolute measurement of the ®Li(n,a)°H cross section at 
23 keV. Engdahl, J.C.; Knoll, G.F.; Robertson, J.C. (Univ. of 
Michigan, Ann Arbor). Trans. Am. Nucl. Soc.; 30: 741-742(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


NUCLEAR PROPERTIES AND REACTIONS, 
A=20-38, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


20827 Spin flip in the reaction **Si(p, p'y)?*Si in the energy 
interval 3.50—3.80 MeV. Chan, V.S.; Gridnev, K.A.; Kangropol’, 
Y.V.; Madea, M.; Osetinskii, G.M. (Joint Institute for Nuclear Re- 
search). Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 3, 324-328(Mar 
1978). 

The energy and angular dependences of the spin-flip probabil- 
ity and of the inelastic-scattering cross section of the reaction 
28Si(p,p’y)**Si were measured in the resonance region at E/sub p/ 
=3.571 and 3.710 MeV. In the description of the experimental data, 
account was taken of the influence of the neighboring resonances, 
and the contribution of the direct excitation of the target nucleus 
was estimated. The values of the proton partial widths of the 
transition to the 2* level were determined for these resonances. 
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NUCLEAR PROPERTIES AND REACTIONS, 
A=39-58, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


20828 (ORNL/RSIC—41, pp 181-190) Comparison of VITA- 

MIN-C master library reaction cross sections for iron with 

cross sections generated by the VIM Monte Carlo code. Hertel, N.E. 

(Univ. of Illinois, Urbana); Wehring, B.W.; Johnson, R.H. Oct 1978. 
From Radiation shielding information center seminar; Oak 

Ridge, TN, USA (14 Mar 1978). 


Bondarenko-self-shielded and infinitely dilute iron reaction 
cross sections from the VITAMIN-C master library were compared 
with multigroup reaction cross sections generated in a continuous- 
energy Monte Carlo calculation of neutron leakage for a spherical 
shell of iron containing a neutron source at its center. The specific 
cross sections compared were (n,2n), elastic scattering, inelastic 
scattering, and absorption. The self-shielded VITAMIN-C multi- 
group cross sections obtained with the Bondarenko formalism agree 
well with the VIM-generated cross sections, while the infinitely 
dilute cross sections do not. 4 figures. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=39-58, EXPERIMENTAL 


RADIOACTIVE DECAY 


20829 Gamma-ray study of pion-induced reactions on the nickel 
isotopes. Jackson, H.E.; Kaufman, S.B.; Kovar, D.G.; Meyer- 
Schuetzmeister, L.; Rehm, K.E.; Schiffer, J.P.; Tabor, S.L.; Vigdor, 
S.E.; Wangler, T.P.; Rutledge, L.L. Jr.; Segel, R.E.; Burman, R.L.; 
Gram, P.A.M.; Redwine, R.P.; Yates-Williams, M.A. (Argonne Na- 
tional Laboratory, Argonne, Illinois 60439). Phys. Rev., C; 18: No. 6, 
2656-2665(Dec 1978). 

The spectra of residual nuclides following 100, 160, and 220 
MeV 7” and 7 bombardment of /sup 58,60,62,64/Ni have been 
measured by detecting prompt and, at 220 MeV, B-delayed gamma 
rays. A wide spectrum of residual nuclides extending along the 
valley of stability down to Ca, is seen. Where radioactivities were 
measured, the total (prompt + delayed) observed cross section 
amounted to =900 mb. The mean number of nucleons removed 
increased from about 5 for the ®*Ni target to about 8 for *Ni. The 
residual nuclide spectrum depends sensitively on the target neutron 
excess, but is essentially independent of pion charge or pion energy 
in the range observed. A Monte-Carlo cascade-evaporation calcula- 
tion involving an intermediate A resonance reproduces the yeild of 
residual nuclides far (more than about eight nucleons) removed from 
the target, but it fails to reproduce the yield of nearer nuclides which 
is a more sensitive measure of the early stages of the reaction. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=39-58, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


20830 Interference effects in the reaction “*Ti(’*O, =N) “V. 
Sherwood, G.B.; Erb, K.A.; Hanson, D.L.; Ascuitto, R.J.; Bromley, 
D.A.; Kolata, J.J. (A. W. Wright Nuclear Structure Laboratory, 
Yale University, New Haven, Connecticut 06520). Phys. Rev., C; 18: 
No. 6, 2574-2583(Dec 1978). 

Anomalous angular distributions measured in_ the 
“®Ti('®O,'°N) “V reactions, corresponding to population of a 3/2- 
level at 0.153 MeV excitation, an 11/27 level at 1.022 MeV and a 9/ 
2~ level at 1.155 MeV, are analyzed by considering the interference 
effects of direct and indirect transfer processes. Within the weak- 
coupling model, the calculated population of these excited states in 
“°V via pure two-step inelastic excitation and transfer is character- 
ized by flat angular distributions, whereas a direct single-particle 
transfer yields a bell-shaped curve. Though neither of these process- 
es taken individually is sufficient to account for the measured anoma- 
lous angular distributions from both mechanisms results in the neces- 
sary interference. The consequent determination of the relative 
strengths of the competing routes indicates that the spectroscopic 
strengths of the directly populated single-particle components in the 
excited states are 2% or less. 


NUCLEAR PROPERTIES AND REACTIONS, 
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A=39-58, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


20831 Nuclear data sheets for A=52. Beene, J.R. (Oak Ridge 
National Laboratory, Oak Ridge. Tennessee 37830). Nucl. Data 
Sheets; 25: No. 2, 235-314(Oct 1978). 

Experimental data available through April 1978 have been 
reviewed in detail. A summary of information obtained in various 
reaction and decay experiments is presented, together with adopted 
level schemes which represent, in the compilers’ judgment, the best 
available nuclear structure information on A=52 nuclei. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=39-58, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 20719, 20829 


20832 (JINR-D—1,2-10400, pp N18-N21) Search for new parti- 
cles using nuclear ulsions. Bunyatov, S.A. (Joint Inst. for 
Nuclear Research, Dubna (USSR)). 1977. (In Russian). 

From 18. international conference on high energy physics; 
Tbilisi, USSR (15 Jul 1976). 


On basis of the papers submitted to the Tbilisi conference a 
brief survey is given of eeuabindeen to search for new icles in 
the interactions of 70, 200, 250 and 400 GeV protons with nucleons 
and nuclei in a photoemulsion. The production cross sections and 
lifetimes of charm” particles are tabulated. It is concluded that 
there are but few observations testifying to a possibility for the 
sought icles to exist. Their production probability amounts to 
10~* - 10~* of the total number of proton inelastic interactions with 
nuclei in a photoemulsion. Nonetheless, the investigations demon- 
strate the unique merits of the technique to detect particles with 
10- '*-10- **/sup s/ lifetimes. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=39-58, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


20833 Uncertainties in neutron densities determined from analy- 
sis of 0.8 GeV polarized proton scattering from nuclei. Ray, L.; Rory 
Coker, W.; Hoffmann, G.W. (Theoretical Division, Los Alamos 
Scientific Laboratory, University of California, Los Alamos, New 
Mexico 87545). Phys. Rev., C; 18: No. 6, 2641-2655(Dec 1978). 

The first order, spin-dependent microscopic proton-nucleus 
optical potential of Kerman, McManus, and Thaler is used to ana- 
lyze 800 MeV polarized proton elastic differential cross section and 
par J power data for target nuclei **Ni, Zr, /sup 116,124/Sn, 
and **Pb. Approximately model-independent target neutron density 
distributions are constructed in order to investigate the uncertainty 
in the deduced neutron densities resulting from the statistical error 
and the finite range of momentum transfer in the experimental 
angular distributions. Numerous other experimental and theoretical 
sources of error and uncertainty are considered to obtain a realistic 
estimate of the total error in the deduced neutron densities and their 
root-mean-squared radii. The typical error in the root-mean-square 
radii is found to be +- 0.07 fm. Impressive qualitative agreement is 
found between the deduced neutron matter densities and the corre- 
sponding densities predicted by Hartree-Fock calculations. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=39-58, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


20834 Radiative transitions from unbound states of Fe and Co 
nuclei. Kozyr’, Y.E.; Prokopets, G.A. (Kiev State University). Sov. J. 
Nucl. Phys. (Engl. Transl.); 27: No. 3, 329-331(Mar 1978). 

Spectra have been measured of neutrons with initial energy 
14.6 MeV inelastically scattered by Fe and Co nuclei in coincidence 
with energetic yy rays. As a result of analysis of the measured spectra 
we have obtained differential cross sections for the processes with 
production of one neutron d[o (n,n’y) +o (n,yn’)]/dE. Total cross 
sections are given for the reactions (n,n‘y), (n,yn’), and (n,2n). Decay 
of unbound states of the nuclei **Fe and *°Co gives a large contribu- 
tion to the cross section for the (n,n’y) reaction. The reactions 
(n,yn’) and (n,y) are discussed on the basis of a model of y-ray 
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emission by °’Fe and Co compound nuclei in the pre-equilibrium 
stage. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=59-89, EXPERIMENTAL 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 20829 


ENERGY LEVELS AND TRANSITIONS 


20835 5®Ni(t,p) ©'Ni reaction. Nann, H.; Flynn, E.R.; Hanson, 
D.L.; Raman, S. ent of Physics, Northwestern University, 
alee Illinois 60201). Phys. Rev., C; 18: No. 6, 2511-2519(Dec 
1978). 

Angular distributions of the **Ni(t,p) ®'Ni at 17 MeV bom- 
barding energy have been measured for states in ®*'Ni up to an 
excitation energy of 3 MeV. A distorted-wave analysis based on 
shell-model wave functions was performed and compared to the 
experimental differential cross sections. The states near 1 MeV of 
excitation are interpreted as a particle-vibration multiplet arising 
from weak coupling of the ground state orbital to the collective 2 
state in the neighboring even Ni isotopes. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=59-89, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


20836 Lifetimes of excited states of ®’Zn. Kudoyarov, M.F.; 
Lemberg, I.K.; Pasternak, A.A.; Rassadin, L.A. (Leningrad Physico- 
technical Institute, USSR Academy of Sciences). Sov. J. Nucl. Phys. 
(Engl. Transl.); 27: No. 3, 309-312(Mar 1978). 

The method of weakening of the Doppler shift of y-ray 
energy has been used to measure the lifetimes of 18 levels of the 
®7Zn nucleus. The states of *7Zn were populated in the reaction 
*Ni(a,ny) ®7Zn at bombarding a-particle energies of 8.9 and 11 
MeV. Values are obtained for the reduced probabilities of electric 
and magnetic transitions B (E2) and B (M1). The results are com- 
pared with existing theoretical calculations carried out on the basis 
of the Alaga model. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=59-89, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 20817, 20833 


20837 Evaporation residue products from reactions with *°*Kr. 
Plasil, F.; Ferguson, R.L.; Britt, H.C.; Erkkila, B.H.; Goldstone, 
P.D.; Stokes, R.H.; Gutbrod, H.H. (Oak Ridge National Laboratory, 
P.O.Box X, Oak Ridge, Tennessee 37830). Phys. Rev., C; 18: No. 6, 
2603-2616(Dec 1978). 

Cross sections for evaporation residue products have been 
measured from ®Kr-bombardments of ®Cu, Zr, and ‘Ag at 
energies ranging from 366 to 716 MeV. In the ®Cu and Zr cases, 
experimental o-/sub E/R values are in agreement with predictions of 
Statistical model deexcitation calculations in which angular-momen- 
tum-dependent fission competition has been included. The measured 
a/sub ER/ is considerably lower than the calculated value for 
109Ag + Kr, but predictions are extremely sensitive to level 
density parameters in that case. Correlated mass-charge distributions 
of evaporation residue products have been measured from the reac- 
tion Cu + Kr at 316 and 716 MeV. At the higher energy, 
measured and calculated distributions are in excellent agreement 
with each other, and calculations are insensitive to assumptions made 
concerning the effect of particle emission on the angular momentum 
of evaporating system. At the lower energy, measured distributions 
are broader than calculated ones, and the theory is sensitive to 
specific assumptions concerning angular-momentum removal. 


NUCLEAR PROPERTIES AND REACTIONS, 
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A=90-149, THEORETICAL 


RADIOACTIVE DECAY 


20838 Nuclear data sheets for A=143. Tuli, J.K. (National 
Nuclear Data center Brookhaven National Laboratory Upton, New 
York 11973, USA). Nucl. Data Sheets; 25: No. 4, 603-673(Dec 1978). 

Experimental nuclear structure information, based upon ra- 
dioactive decay and nuclear raction studies, is presented for all 
known nuclides with mass 143. The arguments for Ja assignments 
and the level energies often derived by the evaluators are given in 
the “Adopted Levels” sections. The measurement techniques, meth- 
ods of analysis, and assumptions used by the authors are indicated by 
evaluators’ comments with various data sections. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, THEORETICAL 


RADIOACTIVE DECAY 


20839 Surface probabilities of a-particle formation for even-even 
nuclei with allowance for collective vibrations. Kadmenskii, S.G.; 
Ratis, Y.L.; Furman, V.I.; Khlebostroev, V.G. (Voronezh’ State 
University). Sov. J. Nucl. Phys. (Engl. Transl); 27: No. 3, 337- 
341(Mar 1978). 

A formalism is developed using the concept of the surface 
probability of a-particle formation W/sub L/ for analyzing experi- 
mental data on a decay in even-even nuclei with allowance for the 
strong coupling of channels. It is shown that allowing for the 
coupling of channels in the Bohr-Mottelson model considerably 
diminishes the magnitude of W/sub L/ in going from spherical 
nuclei (N ~ 130) to deformed nuclei (N> 138) and brings into agree- 
ment the magnitudes of Wo for spherical nuclei with N< or =118 
and deformed nuclei with N> 138. The difficulties of the traditional- 
ly applied R-matrix recipe for matching the inner and outer wave 
functions of an a-decay system are discussed. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 20671 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 20841 


ENERGY LEVELS AND TRANSITIONS 


20840 Excitation of the giant isoscalar monopole resonance in 
44Sm and ‘Sm via inelastic proton scattering. Bertrand, F.E.; 
Satchler, G.R.; Horen, D.J.; van der Woude, A. (Oak Ridge Nation- 
al Laboratory, Oak Ridge, Tennessee 37830). Phys. Rev., C; 18: No. 
6, 2788-2791(Dec 1978). 

Giant resonance spectra for /sup 144,154/Sm obtained by 67- 
MeV (p,p’) measurements have been reanalyzed and compared with 
distorted-wave Born approximation calculations. The calculations 
use a more recent isovector interaction potential and a modified 
description of the giant dipole resonance as well as predictions for 
the splitting of gian resonances in deformed nuclei. The data are 
shown to be consistent with excitation of isoscalar 0* and 2* and 
isovector 1~ resonances which deplete nearly 100% of their respec- 
tive energy-weighted sum rules. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


20841 Nuclear data sheets for A=117. Auble, R.L. (Oak Ridge 
National Laboratory, Oak Ridge, Tennessee 37830). Nucl. Data 
Sheets; 25: No. 2, 315-396(Oct 1978). 

Nuclear structure data available through June 1978 are com- 
piled and evaluated. Adopted level and decay properties are given. 
The bulk of the data is presented pictoriallly for easy comparison. 
Experimental details, references, and additional comments, where 
required, are given in the text. All drawings, tables, and comments 
are reproduced from the evaluated nuclear structure data file 
(ENSDF). Any additions or corrections desired by the users should 
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be addressed to the evaluators for maintenance and updating of the 
data file. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


MOMENTS AND SPIN 


20842 Magnetic moment of the first excited state of *Mo. 
Ragland, T.V.; Mitchell, R.J.; Scharenberg, R.P.; Holland, R.E.; 
Lynch, F.J. (Purdue University, West Lafayette, Indiana 47907). 
Phys. Rev., C; 18: No. 6, 2494-2497(Dec 1978). 

We have measured the g factor of the 5/2* first-excited state 
of ®°Mo. We obtained for this state, which has an excitation energy 
of 98 keV and a mean life of 24.5 us, a value g = - 0.310 +- 0.002. 
This result is consistent with the g factor observed for the d/sub 5/ 
2/ level in neighboring odd neutron nuclei, and in approximate 
agreement with theoretical calculations. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 20833, 20840 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 150-189, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


20843 Electron excitation of giant resonances in deformed nuclei. 
Akulinichev, S.V.; Shilov, V.M. (Joint Institute for Nuclear Re- 
search). Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 3, 358-360(Mar 
1978). 

Cross sections for inelastic scattering of 60—105-MeV elec- 
trons by '*?Sm nuclei with excitation of giant multipole resonances 
are calculated in the DWBA. Semimicroscopic wave functions are 
used to describe the resonances. Comparison is made with the 
experimental data. 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 150-189, EXPERIMENTAL 


RADIOACTIVE DECAY 


20844 Decay of 10.2-day '**Pt. Ellis, Y.A.; Toth, K.S.; Carter, 
H.K. (Oak Ridge National Laboratory, Oak Ridge, Tennessee 
37830). Phys. Rev., C; 18: No. 6, 2713-2718(Dec 1978). 

The decay properties of '**Pt were investigated with the use 
of mass-separated sources. Singles and coincidence measurements 
were made by using x- and y-ray Ge(Li) detectors as well as an 
Si(Li) electron detector. These results were combined with previous- 
ly available conversion-electron data which had been obtained with 
a magnetic spectrometer. From this information a level scheme was 
constructed for '*Ir. A tentatively proposed level at 317 keV was 
eliminated on the basis of our results. In addition, several transitions 
attributed to '**Pt decay were not observed in the present study. a 
particle and y-ray spectra were also measured with the detectors 
positioned in calibrated geometries. The a-decay energy and branch- 
ing ratio of '**Pt were determined to be 3915 +- 10 keV and (2.8 +- 
0.5) x 1077, respectively. 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 20840 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 20817 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 190-219, THEORETICAL 


RADIOACTIVE DECAY 


20845 Nuclear data sheets for A=202. Schmorak, M.R. (Oak 
Ridge National Laboratory, Oak Ridge, Tennessee 37830, USA). 
Nucl. Data Sheets; 25: No. 4, 675-721(Dec 1978). 

Experimental data pertaining to nuclei with A=202 are com- 
piled and evaluated. 
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NUCLEAR PROPERTIES AND REACTIONS, 
A= 190-219, EXPERIMENTAL 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 20847 


ENERGY LEVELS AND TRANSITIONS 


20846 Multiplet structure in 7°*Pb. Dinescu, L.E.; Mueller, D.; 
Naumann, R.A. (Joseph Henry Laboratories and Frick Chemical 
Laboratories, Princeton University, Princeton, New Jersey 08540). 
Phys. Rev., C; 18: No. 6, 2506-2510(Dec 1978). 

The *Pb(p,t)?*Pb reaction has been studied at 35 MeV 
bombarding energy using the long-lived radioactive 7°*Pb isotope. 
Tritons were detected in the focal plane of a quadrupole-dipole- 
dipole-dipole spectrometer by a resistive-wire proportional counter 
backed by a plastic scintillator. Multiplet structure due to the cou- 
pling of the odd f/sub 5/2/ neutron to the 2* vibrational core was 
obeserved. Distorted-wave Born approximations calculations repro- 
duced the shape of the angular distributions and allowed determina- 
tion of L transfers. 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 190-219, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


20847 Nuclear data sheets for A=211. Martin, M.J. (Oak Ridge 
National Laboratory, Oak Ridge, Tennessee 37830). Nucl. Data 
Sheets; 25: No. 2, 397-432(Oct 1978). 

Detailed level schemes, decay schemes, and the experimental 
data on which they are based are presented for all nuclei with mass 
number A=211. The experimental data are evaluated; inconsisten- 
cies and discrepancies are noted; and adopted values for level and 
gamma-ray energies, gamma intensities; as well as other nuclear 
properties are given. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, THEORETICAL 


ENERGY LEVELS AND TRANSITIONS 


20848 Nuclear excitation rate for low-lying excited states in *°7U 
and ***U, Doolen, G.D. (Department of Physics, Los Alamos Scien- 
tific Laboratory, P. O. Box 1663, Los Alamos, New Mexico 87545). 
Phys. Rev., C; 18: No. 6, 2547-2559(Dec 1978). 

The rate at which the first nuclear state becomes populated is 
calculated as a function of temperature up to 30 keV for compres- 
sions from 0.3 times normal density to 100 times normal density for 
787). Detailed results are also presented for *°*U. The deexcitation 
rates are shown to change by several orders of magnitude and the 
excitation rates are shown to be in the order of several percent per 
nonosecond at high temperatures and compressions. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


20849 Inherent in the calculation of capture cross 
sections of nonfissile nuclei. Kim, S.H.; Harris, D.R.; Block, R.C. 
(Rensselaer Polytechnic Inst., Troy, NY). Trans. Am. Nucl. Soc.; 30: 
735-736(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


20850 Analysis of neutron yield produced by high-energy proton. 
Nakahara, Y.; Takahashi, H. (Brookhaven National Lab., Upton, 
NY). Trans. Am. Nucl. Soc.; 30: 739-741(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 
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NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


SPONTANEOUS AND INDUCED FISSION 


20851 (LA—7620-MS) Fission product gamma spectra. Jurney, 
E.T.; Bendt, P.J.; England, T.R. (Los Alamos Scientific Lab., NM 
(USA)). Jan 1979. Contract W-7405-ENG-36. 22p. Dep. NTIS, PC 
A02/MF AOl. 

The fission product gamma spectra of **°U, 7°°U, and #*°Pu 
were measured at 12 cooling times following 20,000-s irradiations in 
the thermal column of the ew West Reactor. The mean cooling 
times ranged from 29 s to 146,500 s. The total gamma energies were 
obtained by integrating over the energy spectra, and both the spectra 
and the total energies are compared with calculations using the 
CINDER-10 code and ENDF/B-IV data base. The measured and 
calculated gamma spectra are compared in a series of figures. The 
measured total gamma energies are ~ 14% larger than the calculat- 
ed energies during the earliest counting period (4 s to 54 s cooling 
time). For **°U, the measured and calculated total gamma energies 
are nearly the same after 1200 s cooling time, and the measurements 
are 2% to 6% lower at longer cooling times. For ***Pu, the 
measured and calculated total gamma energies are nearly the same at 
cating times longer than 4,000 s, and for *°°U this condition 
prevails at cooling times longer than 10,000 s. 39 figures, 4 tables. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


SPONTANEOUS AND INDUCED FISSION 


20852 Competition between neutron emission and fission in the 
reaction Th+7~. Buttsev, V.S.; Vasharosh, L.; Ganzorig, Z.; Nor- 
seev, Y.V.; Chultem, D. (Joint Institute for Nuclear Research). Sov. 
J. Nucl. Phys. (Engl. Transl.); 27: No. 3, 332-333(Mar 1978). 

It is shown that the distribution of neutron multiplicity in 
absorption of negative pions by highly fissile nuclei is significiantly 
narrower than for weakly fissile nuclei. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


SPONTANEOUS AND INDUCED FISSION 


20853 Determination of the parameters of the potential for inter- 
action of heavy ions from data on nuclear fission. Rubchenya, V.A.; 
Tutin, G.A. Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 3, 334- 
337(Mar 1978). 

The Ericson statistical model has been used to extract the 
parameters of the potential for interaction of heavy ions from 
experimental data on the distribution of fragment kinetic energies for 
fixed values of the mass ratio in spontaneous fission of ***Cf. For 
nuclear fragments which are deformed in the ground state, a de- 
crease in the inverse fusion barrier h _ by ~15% is found in 
comparison with the barrier for spherical nuclei, and a correspond- 
ing increase is found in the effective radius constant of the interac- 
tion. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


SPONTANEOUS AND INDUCED FISSION 


20854 Method for calculating beta-induced bremsstrahlung spec- 
tra and average energies. Stamatelatos, M.G. (Science Applications, 
Inc., La Jolla, CA). Trans. Am. Nucl. Soc.; 30: 733-734(1978). 
(CONF-7811109—). 


From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


SPONTANEOUS AND INDUCED FISSION 
20855 Calculation of fission product decay power. Tasaka, K. 


(EG and G Idaho, Idaho Falls). Trans. Am. Nucl. Soc.; 30: 734- 
735(1978). (CONF-7811109—). 
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From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


NUCLEAR THEORY 


NUCLEAR STRUCTURE 


20856 (RLO— 1388-379) Nuclear parity mixing: an experimental 
review. Adelberger, E.G. (Washington Univ., Seattle (USA). Dept. 
of Physics). 1977. Contract EY-76-C-06-1388. 13p. (CONF- 
7710107—6). Dep. NTIS, PC A02/MF AOl. 

From Conference on parity nonconservation, weak neutral 
currents and gauge theories; Batavia, IL, USA (20 Oct 1977). 

Experiments which detect the isospin structure of parity 
nonconservation (PNC) in nuclear states may provide information 
on the space—time and isospin structure of the neutral weak current. 
Nuclear experiments which measure the AI = 0, AI = 1 and AI = 2 
PNC interactions between two nucleons are reviewed. 7 figures. 


NUCLEAR MATTER 


20857 Theory of hadron plasma. Shuryak, E.V. (Institute of 
Nuclear Physics, Siberian Branch of the Academy of Sciences of the 
USSR). Sov. Phys. - JETP (Engl. Transl.); 47: No. 2, 212-219(Feb 
1978). 

The characteristics are calculated of a new state of matter 
corresponding to densities n and temperatures T such that hcn/sup 
1/3/, T> or =1 GeV. This is the hadron plasma in which quarks 
that are the components of hadrons under ordinary conditions are 
collectivized. The calculations are performed within the framework 
of the so-called quantum chromodynamics, i.e., the theory of strong 
interactions. The results obtain for cold plasma with high density of 
baryon charge are applied to the collapse of neutron stars and to the 
problem of the repulsive core of nucleons. Results on the properties 
of hot neutral plasmas are applied to cosmology and to hadron 
collisions at high energies. 


20858 Abnormal states of nuclear matter and 7 condensation. 
Krive, I.V.; Chudnovskii, E.M. (Khar’kov State University). Sov. 
Phys. - JETP (Engl. Transl.); 47: No. 2, 219-224(Feb 1978). 

It is shown within the framework of relativistic field models 
of the aN interaction that the instability of nuclear matter to 7 
condensation becomes stronger when the Fermi velocity tends to the 
relativistic limit. The results agree with Migdal’s theory and point to 
the need for taking 7 condensation into account in the Lee and Wick 
model for abnormal states of atomic nuclei. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 20664 


20859 (COO—4444-1) Deuteron nucleus spin orbit and tensor 
optical potentials as affected by the process of breakup. Progress 
report, August 1, 1977—July 31, 1978. Rawitscher, G.H. (Connecti- 
cut Univ., Storrs (USA)). 1978. Contract EG-77-S-02-4444. 9p. Dep. 
NTIS, PC A02/MF AOl1. 


Theoretical nuclear research on the deuteron—nucleus spin 
orbit and tensor optical — as affected by the process of 


breakup is summarized. The study is still in progress. A list of 
publications i is included. (JFP) 


20860 (LBL—7793) Correlations and total muon capture rates. 
Mekjian, A. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Aug 1978. Contract W-7405-ENG-48. 24p. (CONF-780860— 
1). Dep. NTIS, PC A02/MF AOl1. 

From Conference on medium-energy physics; Banff, Canada 
(21 Aug 1978). 

The total muon capture rate for s-wave muons can be ac- 
counted for by the Primakoff expression which gives the dependence 
of this rate on the mass number A and the proton number Z of the 
absorbing nucleus. The expression is a simple three parameter pheno- 
menological formulae which accurately describes these rates from 
light weight nuclei to heavy nuclei. These parameters relate to the 
isospin structure of the squared isovector operator which appears in 
a sum rule approach to such rates. A microscopic analysis of the 
parameters appearing in the capture rate expression is presented in 
the light of recent developments concerning photonuclear reactions. 
A shell model analysis is given and it is found that the predictions of 
the unperturbed shell model and also Hartree-Fock theory are in 
complete disagreement with the data. Considerable improvement is 
obtained when long range correlations are included in the ground 
state wave function of the absorbing nucleus. 21 references. 


20861 Chemical equilibrium relations used in the fireball model 
of relativistic heavy ion reactions. Gupta, S.D. (Physics Department, 
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McGill University, Montreal, Province of Quebec, Canada). Phys. 
Rev., C; 18: No. 6, 2773-2775(Dec 1978). 

The fireball model of relativistic heavy-ion collision uses 
chemical equilibrium relations to predict cross sections for particle 
and composite productions. These relations are examined in a ca- 
nonical ensemble model where chemical equilibrium is not explicitly 
invoked. 


NUCLEAR MODELS 


20862 Radial dependence of the shell-model potential. Balazs, E.; 
Pashkevich, V.V. (Joint Institute for Nuclear Research). Sov. J. 
Nucl. Phys. (Engl. Transl.); 27: No. 3, 346-350(Mar 1978). 

The radial dependence of the shell-model potential for spheri- 
cal and deformed nuclei is determined by a method based on the self- 
consistent procedure. The method uses the statistically averaged 
nucleon density. Only the radial dependence of the density is stud- 
ied; its angular dependence is neglected. The concept of the radial 
dependence in a deformed nucleus is defined. The potentials of 
several spherical nuclei are calculated as an example of the applica 
tion of the method. Also shown are results for the nucleus *°Pu 
with different deformed shapes. 


20863 Method of hyperspherical harmonics. Efros, V.D. ¢ ; 
Kurchatov Institute of Atomic Energy). Sov. J. Nucl. Phys. (Engl. 
Transl.); 27: No. 3, 448-454(Mar 1978). 

A rapid method of solving the equations of the hyperspheri- 
cal-harmonic (h.h.) method is presented. The method is based on the 
fact that a small parameter appears in the problem for large values of 
K, namely the ratio of the potential energy and the kinetic energy. 
An approximation simplifying the system of equations is described. 
The “high-dimension approximation” is described, allowing for a 
significant simplification in the construction of the necessary h.h. 
basis for large K and A> or =4. This approximation is based on the 
fact that in the considered cases the matrix elements of particle 
permutations are small for all nontrivial” permutations. An applica- 
tion of these methods provides a relatively simple method for 
obtaining an essentially c complete solution of the *He problem and 
probably also of the °Li problem for realistic NN interactions. A 
convenient version of the quantum-mechanical perturbation theory 
is given and the choice of oscillator basis states relevant for the 
problem is discussed. 


RADIATION AND SHIELDING PHYSICS 


RADIATION PHYSICS 
REFER ALSO TO CITATION(S) 20622, 20634, 20873 


20864 (ANL—77-65(Pt.1), pp 206-210) Electron terminal times 
in helium and hydrogen. Douthat, D.A. (Kennedy-King Coll., Chica- 
go, IL). 1977. 

In Radiological and Environmental Research Division. 
Annual report, October 1976—September 1977. 

The times required for moderation in gaseous helium and 
hydrogen of keV electrons to terminal energies in the range 0.1 to 1 
eV are computed using the subexcitation electron energy distribu- 
tions and data for the stopping cross sections in the subexcitation 
region. These computed terminal times are compared with results 
= from the experimental rate constant data of Warman and 

auer 


20865 (ANL—77-65(Pt.1), pp 211-216) Gaussian ranges and 
energy straggling in gases. Douthat, D.A. (Kennedy-King Coll., 
Chicago, IL); Meath, W.J. 1977 

In Radiological and Environmental Research Division. 
Annual report, October 1976—September 1977. 

Energy and range fluctuations are obtained for Gaussian 
(long path length) distributions in several gases for incident protons 
and alpha particles over a substantial range of energy loss and 
incident energy. The calculations are based on Fano’s equation for 
the mean square energy loss per unit path length and utilize accurate 
straggling and stopping-power parameters principally determined by 
Zeiss, Meath, MacDonald, and Dawson from dipole oscillator- 
strength distributions. The results are compared with experimental 
data on energy straggling of 2 to 4 MeV alpha particles in helium, 
and further experiments are suggested. 17 references. 


20866 (LA—7584-M) NJOY nuclear data processing system: 
user's manual, MacFarlane, R.E.; Barrett, R.J.; Muir, D.W.; Boi- 
court, R.M. (Los Alamos Scientific Lab., NM ‘(USA)). Dec’ 1978. 
Contract W-7405-ENG-36. 78p. (ENDF—272). Dep. NTIS, 
E03/MF E03. 

The NJOY nuclear data processing system is a comprehen- 
sive computer code package for producing cross sections for neutron 
and photon transport calculations from ENDF/B-IV and -V evalu- 
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ated nuclear data. This user's manual provides a concise description 
of the code, input instructions, sample problems, and installation 
instructions. 1 figure, 3 tables. 


20867 (ORNL/RSIC—41) Review of multigroup nuclear cross- 
section processing. Trubey, D.K.; Hendrickson, H.R. (comps.). (Oak 
Ridge National Lab., TN (USA)). Oct 1978. Contract W-7405-ENG- 
26. 555p. (CONF-780334—). Dep. NTIS, PC A12/MF AOl1. 

From Radiation shielding information center seminar; Oak 
Ridge, TN, USA (14 Mar 1978). 

ese proceedings consist of 18 papers given at a seminar— 

workshop on “Multigroup Nuclear Cross-Section Processing” held 
at Oak Ridge, Tennessee, March 14—16, 1978. The papers describe 
various computer code systems and computing algorithms for pro- 
ducing multigroup neutron and gamma-ray cross sections from eval- 
uated data, and experience with several reference data libraries. 
Separate abstracts were prepared for 13 of the papers. The remaining 
five have already been cited in ERA, and may be located by 
ae to the entry CONF-780334— in the Report Number Index. 
(RWR) 


20868 (ORNL/RSIC—41, pp 9-22) AMPX: a modular system 
for multigroup cross-section generation and manipulation. Greene, 
N.M.; Ford, W.E. III; Petrie, L.M.; Diggs, B.R.; Webster, C.C.; 
Lucius, J.L.; White, J.E.; Wright, R.Q.; Westfall, R.M. (Oak Ridge 
National Lab., TN). Oct 1978. 

From Radiation shielding information center seminar; Oak 
Ridge, TN, USA (14 Mar 1978). 


The AMPX system, developed at the Oak Ridge National 
Laboratory over the past seven years, is a collection of computer 
programs in a modular arrangement. Starting with ENDF-formatted 
nuclear data files, the system includes a full range of features needed 
to produce and use multigroup neutron, gamma-ray production, and 
gamma-ray interaction cross-section data. The balance between pro- 
duction and analysis is roughly even; thus, the system serves a wide 
variety of needs. The modularity is particularly attractive, since it 
allows the user to choose an arbitrary execution sequence from the 
approximately 40 to 50 modules available in the system. The modu- 
larity also allows selection from different treatments; e.g., the Nord- 
heim method, a full-blown integral transport calculation, the Bon- 
darenko method, or other alternative can be selected for resonance 
shielding. 2 figures. 


20869 (ORNL/RSIC—41, pp 205-214) Analytic angular integra- 
tion technique for generating multigroup transfer matrices. Bucholz, 
J.A. Oct 1978. 

From Radiation shielding information center seminar; Oak 
Ridge, TN, USA (14 Mar 1978). 


Many detailed multigroup transport calculations require 
group-to-group Legendre transfer coefficients to represent scattering 
processes in various nuclides. These (fine-group) constants must first 
be generated from the basic data. This paper outlines an alternative 
technique for generating such data, given the total scattering cross 
section of a particular nuclide on a pointwise energy basis, o(E’), 
and some information regarding the angular scattering distribution 
for each initial energy point. The evaluation of generalized multi- 
group transfer matrices for transport calculations requires a double 
integration extending over the primary and secondary energy groups 
where, for a given initial energy, the integration over the secondary 
energy group may be replaced by an integral over the possible 
scattering angles. In the present work, analytic expressions for these 
angular integrals are derived which are free of truncation error. 
Differences between the present method (as implemented in RO- 
LAIDS) and other methods (as implemented in MINX and NEWX- 
LACS) will be explored. Of particular interest is the fact that, for 
hydrogen, the angular integration is shown to simplify to the point 
that, for many weight functions, the integration over the primary 
energy group might also be performed analytically. This completely 
analytic treatment for hydrogen has recently been implemented in 
NEWXLACS. | figure. 


20870 (ORNL/RSIC—41, pp 215-225) Code implementation of 
partial-range angular scattering cross sections; GAMMER and 
— Ward, J.T. Jr. (Univ. of Virginia, Charlottesville). Oct 
1978. 

From Radiation shielding information center seminar; Oak 
Ridge, TN, USA (14 Mar 1978). 


A partial-range (finite-element) method has been previously 
developed for representing multigroup angular scattering in Monte 
Carlo photon transport. Computer application of the method, with 
preliminary quantitative results is discussed here. A multigroup 
photon cross section processing code, GAMMER, was written 
which utilized ENDF File 23 point data and the Klein—Nishina 
formula for Compton scattering. The cross section module of 
MORSE, along with several execution routines, were rewritten to 
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permit use of the method with photon transport. Both conventional 
and partial-range techniques were applied for comparison to calcu- 
lating angular and spectral penetration of 6-MeV photons through a 
six-inch iron slab. GAMMER vas found to run 90% faster than 
SMUG, with further improvement evident for multiple-media situa- 
tions; MORSE cross section storage was reduced by one-third; cross 
section processing, greatly simplified; and execution time, reduced 
by 15%. Particle penetration was clearly more forward peaked, as 
moment accuracy is retained to extremly high order. This method of 
cross section treatment offers potential savings in both storage and 
handling, as well as improved accuracy and running time in the 
actual execution phase. 3 figures, 4 tables. 


20871 Radiation characteristics of planar channeled positrons. 
Pantell, R.H.; Alguard, M.J. (Department of Electrical Engineering, 
Stanford University, Stanford, California 94305). J. Appl. Phys.; 50: 
No. 2, 798-803(Feb 1979). 

An analysis is presented to determine the characteristics of 
the radiation from planar channeled positrons. This radiation has 
interesting properties as a source for the keV photon energy range, 
and may also be used to investigate the behavior of channeled 
particles and to characterize the channeling crystal. Several impor- 
tant aspects of this problem are considered, such as line-broadening 
mechanisms, dependence of the radiation on the properties of the 
incident particle beam, and effects of anharmonicity in the crystal 
field potential. The emission has a full width at half-maximum 
(FWHM) =13%, is an order of magnitude brighter than bremsstrah- 
lung, is tunable, is linearly polarized, and is highly directional. 


20872 Radiation from ultrarelativistic particles passing through 
perfect or mosaic crystals. Afanas’'ev, A.M.; Aginyan, M.A. (I. V. 
Kurchatov Institute of Atomic Energy). Sov. Phys. - JETP (Engl. 
Transl.); 47: No. 2, 300-305(Feb 1978). 

Analytic expressions are obtained for the integral number of 
x-ray quanta emitted by a charged particle as it passes through a 
perfect or a mosaic crystal. The question of the distinguishing 
features of the radiation in mosaic crystals is considered for the first 
time. It is shown that the integral characteristics of the radiation in 
perfect and in mosaic crystals differ little. 


SHIELDING CALCULATIONS AND EXPERIMENTS 
REFER ALSO TO CITATION(S) 18929, 18930 


20873 (ORNL-TM—6529) DOT-IV two-dimensional discrete or- 
dinates transport code with space-dependent mesh and quadrature. 
Rhoades, W.A.; Simpson, D.B.; Childs, R.L.; Engle, W.W. Jr. (Oak 
Ridge National Lab., TN (USA)). Jan 1979. Contract W-7405-ENG- 
26. 90p. Dep. NTIS, PC A0S/MF AO1. 

DOT IV is designed to allow very large problems to be 
solved on a wide range of computers and memory arrangements. 
New flexibility in both space-mesh and directional-quadrature speci- 
fication is allowed. For example, the radial mesh in an R-Z problem 
can vary with axial position. The directional quadrature can vary 
with both space and energy group. Several features improve per- 
formance on both deep penetration and criticality problems. The 
program has been checked and used extensively on several types of 
computers. All of the features have been insured operable except the 
following two, which must not be used: criticality searches and P/ 
sub L/ variable by group or material. Diffusion theory problems 
must not use internal or external boundary sources, variable mesh, or 
variable quadrature. A diffusion iteration cannot produce internal 
boundary source output or “angular flux tape.” The P; module is 
very limited. The special geometries, INGEOM 2 10, have not been 
completely checked and are not guaranteed. 7 figures, 1 table. 

WR) 


NEUTRON INTERACTIONS WITH MATTER 


REFER ALSO TO CITATION(S) 19024, 19025, 19145, 20804, 
20828, 20866, 20867, 20868, 20873 


20874 (CONF-780927—1) Polarized neutron diffraction in high 
magnetic fields. Moon, R.M. (Oak Ridge National Lab., TN (USA)). 
me 1978. Contract W-7405-ENG-26. 21p. Dep. NTIS, PC A02/MF 
AOl. 

From Conference on solids and plasmas in high magnetic 
fields; Cambridge, MA, USA (18 Sep 1978). 

The use of magnetic fields in the general area of neutron 
scattering is briefly surveyed, and some specific areas of research are 
identified which would benefit by the availability of higher fields. 
Since most of the past work combining neutron scattering and high 
magnetic fields has involved the polarized neutron technique, a 
description of this technique is presented along with a discussion of 
experimental errors produced by the magnetic field. The current 
status of polarized-beam research in four areas is reviewed: induced 
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form factors in transition metals, mixed-valence systems, Kondo 
systems and complicated paramagnets. 


20875 (ORNL/RSIC—41, pp 59-82) New resonance cross sec- 
tion calculational algorithms. Mathews, D.R. (General Atomic Co., 
San Diego, CA). Oct 1978. 

From Radiation shielding information center seminar; Oak 
Ridge, TN, USA (14 Mar 1978). 


Improved resonance cross section calculational algorithms 
were developed and tested for inclusion in a fast reactor version of 
the MICROX code. The resonance energy portion of the MICROX 
code solves the neutron slowing-down equations for a two-region 
lattice cell on a very detailed energy grid (about 14,500 energies). In 
the MICROX algorithms, the exact Po elastic scattering kernels are 
replaced by synthetic (approximate) elastic scattering kernels which 
permit the use of an efficient and numerically stable recursion 
relation solution of the slowing-down equation. In the work de- 
scribed here, the MICROX algorithms were modified as follows: an 
additional delta function term was included in the Po synthetic 
scattering kernel. The additional delta function term allows one 
more moments of the exact elastic scattering kernel to be preserved 
without much extra computational effort. With the improved syn- 
thetic scattering kernel, the flux returns more closely to the exact 
flux below a resonance than with the original MICROX kernel. The 
slowing-down calculation was extended to a true B; hyperfine 
energy grid calculatn in each region by using P; synthetic scattering 
kernels and tranport-corrected Po collision probabilities to couple 
the two regions. | figure, 6 tables. 


20876 (ORNL/RSIC—41, pp 121-130) Design criteria for the 
218-group criticality safety reference library. Westfall, R.M.; Ford, 
W.E. III; Webster, C.C. Oct 1978. 

From Radiation shielding information center seminar; Oak 
Ridge, TN, USA (14 Mar 1978). 


The generation of a 218-group neutron cross-section library 
from ENDF/B-IV data is described. Experience in selecting broad- 
group subsets and applying them in the analysis of critical experi- 
ments is related. Recommendations on the use of the 218-group 
library are made. 3 figures, 5 tables. 


20877 (ORNL/RSIC—41, pp 131-145) MACK/MACKLIB 
system for nuclear response functions. Abdou, M.A.; Gohar, Y. 
(Argonne National Lab., IL). Oct 1978. 

From Radiation shielding information center seminar; Oak 
Ridge, TN, USA (14 Mar 1978). 


The MACK computer program calculates energy pointwise 
and multigroup nuclear response functions from basic nuclear data in 
ENDF/B format. The new version of the program, MACK-IV, 
incorporates major developments and improvements aimed at maxi- 
mizing the utilization of available nuclear data and ensuring energy 
conservation in nuclear heating calculations. A new library, MACK- 
LIB-IV, of nuclear response functions was generated in the CTR 
energy group structure of 171 neutron groups and 36 gamma groups. 
The library was prepared using MACK-IV, and ENDF/B-IV, and is 
suitable for fusion, Salen —tillen hybrids, and fission applications. 3 
figures, 4 tables. 


20878 (ORNL/RSIC—41, pp 147-153) Resolved resonance proc- 
essing in the AMPX modular code system. Westfall, R.M. Oct 1978. 

From Radiation shielding information center seminar; Oak 
Ridge, TN, USA (14 Mar 1978). 


The energy and spatial treatments employed in the AMPX 
modules BONAMI, NITAWL, and ROLAIDS are described. Rec- 
ommendations are made on the suitability of the various analytical 
models for particular applications. 3 figures, 3 tables. 


20879 (ORNL/RSIC—41, pp 227-248) Analytical inequalities 
satisfied by the cross-section self-shielding factors. Cacuci, D.G.; 
Bjerke, M.A. Oct 1978. 

From Radiation shielding information center seminar; Oak 
Ridge, TN, USA (14 Mar 1978). 


Recently, questions have arisen concerning the limits of the 
range of values within which a cross-section self-shielding factor (f- 
factor is restricted. Best upper and lower bounds for the range of 
values of an arbitrary f-factor are derived analytically from the 
definitions which form the basis for the computer codes currently 
employing the self-shielding method. A fundamental assumption 
used in the present derivation is that the fluxes and cross-sections be 
elements of a Hilbert Space. The strict upper and lower bounds for 
the f-factors are obtained by applying well-known inequalities from 
the theory of functions. In particular, it is shown that total and 
partial reaction f-factors can exceed unity. The conditions leading to 
such a situation are discussed from both a mathematical and a 
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physical point of view. Due to its ease of application, it is planned to 
implement the results of this study in a routine checking procedure 


in codes employing the self-shielding method. 3 tables. 


20880 Observation of heating of ultracold neutrons as the cause 
of the anomalous limitation of their confinement time in closed vessels. 
Strelkov, A.V.; Hetzelt, M. (Joint Institute for Nuclear Research). 
Sov. Phys. - JETP (Engl. Transl.); 47: No. 1, 11-18(Jan 1978). 

The flux of neutrons with energies in the range 0.2 x 10-$—25 
x 10°* eV, equal to the number of ultracold neutrons (UCN) escap- 
ing per unit time from a vessel storing them, is registered by an 
external detection system surrounding the vessel. For the maximum 
UCN confinement time attained (~23 sec), corresponding to 1.4 x 
10° collisions of a UCN with the vessel walls, between 75% and 
100% of all the UCN accumulated in the vessel escape from it by 
inelastic scattering at the walls. 


DOSIMETRY 
REFER ALSO TO CITATION(S) 20439 


SOLID STATE PHYSICS 
REFER ALSO TO CITATION(S) 19716, 19745, 19771, 20792 


20881 (AD-A—052463) Solid state research, 1977:4. Quarterly 
technical summary report 1 1 August—31 October 1977. McWhorter, 
A.L. (Massachusetts Inst. of Tech., Lexington (USA). Lincoln Lab.). 
15 Nov 1977. Contract F19628-78-C-0002. 75p. NTIS PC A04/MF 
AOl. 

This report covers in detail the solid state research work of 
the Solid State Division at Lincoln Laboratory for the period 1 
August through 31 October 1977. The topics covered are Solid State 
Device Research, Quantum Electronics, Materials Research, Mi- 
croelectronics, and Surface-Wave Technology. Funding is primarily 
provided by the Air Force, with additional support provided by the 
Army, ARPA, NSF, and DOE. 


20882 (UCRL—13852-1) Dielectric constant measurements 
using dielectrophoretic levitation. Kallio, G.A.; Jones, T.B. (Colorado 
State Univ., Fort Collins (USA)). 1978. Contract W-7405-ENG-48. 
26p. (CONF-781030—1). Dep. NTIS, PC A03/MF AO1. 

From IEEE-IAS conference; Ontario, Canada (Oct 1978). 

A dielectrophoretic bubble levitation scheme is used to meas- 
ure the dielectric constant of insulating dielectric liquids and small 
solid spherical particles. The fixed ring-disk electrode system is first 
calibrated against a known standard dielectric liquid by levitating a 
small gas bubble in the liquid at a fixed location. The measurements 
are then performed by measuring the voltage required to levitate a 
gas bubble in the unknown liquid at the same location with respect 
to the electrode structure. A similar procedure is used for solid 
spherical particles. The system is unique because it requires no 
detailed knowledge of the electric field and its gradient. Fabrication 
of the electrodes does not require = machining, and the 
structure is relatively insensitive to leveling. The size of the gas 
bubble or solid particle is not critical as long as it is much 
than the electrode structure. The measurement precision is limited 
by the accuracy of the voltage measurements and by the accuracy to 
which the dielectric constant (of the standard) and the specific 
gravities (of the unknown and the standard) are known. The mea- 
surements presented muy the contention that this method is a 
simple and reliable method of measuring the dielectric constant of 
insulating dielectric liquids. 


20883 Rayleigh scattering of elastic waves from cracks. Guberna- 
tis, J.E.; Domany, E. (Theoretical Division, University of California, 
Los Alamos Scientific Laboratory, Alamos, New Mexico 
87545). J. Appl. Phys.; 50: No. 2, 818-824(Feb 1979). 

We discuss apparent characteristic features of Rayleigh scat- 
tering of elastic waves from cracks. Interpreting these features, we 
suggest a procedure that in some experimental situations may be 
useful to distinguish generally shaped cracks from volume defects 
and to determine for elliptically shaped cracks the orientation, shape, 
and size. 


20884 Nonlinear dislocation motion via nonequilibrium molecular 
dynamics. Hoover, W.G.; Hoover, N.E.; Moss, W.C. (Australian 
National University Computer Centre, Canberra ACT 2600, Austra- 
lia). J. Appl. Phys.; 50: No. 2, 829-837(Feb 1979). 

Methods are developed to treat the nonlinear propagation of 
edge dislocations in atomic lattices. Static or low-velocity calcula- 
tions incorporate Eshelby’s analytic solution of the elastic equations. 
At higher, even transonic velocities, a novel fixed-displacement 
boundary is used to allow steady-state propagation of edge disloca- 
tions. These techniques are applied to crystals with the triangular- 
lattice structure. The dependence of the Peierls-Nabarro strain and 
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propagation velocity on the range of the forces is studied. Propaga- 
tion at higher strains and nonlinear effects, transonic dislocation 
velocities and climb, are also described. 


20885 Nuclear magnetic relaxation by paramagnetic impurities in 

superionic conductors. Richards, P.M. (Sandia Laboratories, Albu- 

ge New Mexico 87185). Phys. Rev., B; 18: No. 11, 6358-6371(1 
1978). 

NMR relaxation by paramagnetic impurities in superionic 
conductors is treated in a manner which is valid over a wide range 
of temperatures, encompassing regions where Wtau/sub c/ >> 1 
and Wtau/sub c/ very-much-less-thanl, as well as the intermediate 
case Wtau/sub c/ ~ 1. Here W and tau/sub c/ are the hopping rate 
and paramagnetic-impurity relaxation time, respectively. Recent ex- 
periments have shown the importance of paramagnetic impurities for 
relaxing rapidly diffusing nuclei even in nominally “pure” samples, 
and they have been carried out over the entire range of Wtau/sub c/ 
values. Both nearest-neighbor-only and long-range dipolar interac- 
tions are treated. The former are handled by a discrete hopping 
model, the latter by a classical diffusion equation. This equation is 
similar to that solved by others, but is more general in that it ‘s valid 
for arbitrary Wtau/sub c/ and includes both particle and spin 
diffusion. Nuclear dipole-dipole interactions are accounted for by 
assuming they make an additive contribution to the transverse relax- 
ation function. As examples of the two models, theory and experi- 
ment are compared for linewidth data in PbF2:Mn and for T; and T2 
data in pure” LisAlO,. Good agreement is found for the linewidth 
= in PbF2, without any adjustable parameters. The anomalous 
requency dependence at low temperature in a-LisAlO, can be 
destined, but only with a tau/sub c/ which is too short to describe 
higher-temperature behavior. 


20886 First-principles nonlocal-pseudopotential approach in the 
density-functional formalism: Development and application to atoms. 
Zunger, A.; Cohen, M.L. (Department of Physics, University of 
California and Materials and Molecular Research Division, Law- 
rence Berkeley Laboratory, Berkeley, California 94720). Phys. Rev., 
B; 18: No. 10, 5449-5472(15 Nov 1978). 

We present a method for obtaining first-principles nonlocal 
atomic pseudopotentials in the density-functional formalism by direct 
inversion of the pseudopotential eigenvalue problem, where the 
pseudo-wave-functions are represented as a unitary rotation of the 
exact all-electron wave functions. The usual pseudopotential nonuni- 
queness of the orbitals is fixed by imposing the physically appealing 
constraints of maximum similarity to the all-electron wave functions 
and minimum radial kinetic energy. These potentials are shown to 
yield very accurate energy eigenvalues, total energy differences, and 
wave-function moments over a wide range of excited atomic con- 
figurations. We have calculated the potentials for 68 transition and 
nontransition elements of rows 1—5 in the Periodic Table. Their 
characteristic features, such as classical turning points and minimum 
potential radii, faithfully reflect the chemical regularities of the 
Periodic Table. The nonempirical nature of these potentials permits 
both an analysis of their dominant features in terms of the underlying 
interelectronic potentials and the systematic improvement of their 
predictions through inclusion of appropriate correlation terms. As 
these potentials accurately reproduce both energy eigenvalues and 
wave functions and can be readily fit to analytic forms with known 
asymptotic behavior, they can be used directly for studies of many 
structural and electronic properties of solids (presented in a separate 
paper). 


20887 Improved method for combining isomorphous replacement 
and anomalous scattering diffraction data for macromolecular crystals. 
Einstein, J.R. (Oak Ridge national Lab., TN). Acta Crystallogr., Sect. 
A; 33: 75-85(1977). 

The coefficients for the “best” Fourier synthesis for electron 
density have been shown by Blow and Crick to be the centroids of 
probability distributions (over the complex plane) for the structure 
factors. In defining probabilities for the case in which Bijvoet 
differences are ignored or averaged, Blow and Crick utilized simpli- 
fying assumptions not in accord with probability theory. Raiz and 
Andreeva defined probabilities for the same case in a theoretically 
correct manner. The present treatment provides somewhat better 
approximations for that case, and an extension to the case in which 
Bijvoet differences are utilized. The variances arising from experi- 
mental errors are maintained separately from those due to uncertain- 
ties in the heavy-atom parameters. The treatment is restricted here to 
derivatives in any one of wh‘ch the scattering factors for heavy-atom 
anomalous scatterers have the same ratio of real and imaginary 
components. 





20888 Dispersion relations of elementary excitations when damp- 


ing is present. Ritchie, R.H. Hamm, R.N.; Williams, M.W.; 
Arakawa, E.T. (Oak Ridge National Lab., TN). Phys. Status Solidi 
(b); 84: 367-373(1977). 

Dispersion relations of elementary excitations in solids when 
appreciable damping occurs are discussed. It is shown that in order 


ERA VOL. 4, NO. 8 


to establish a dispersion relation from experiment it is necessary to 
specify how the experiment was performed; different experiments 
may lead to different dispersion relations even when a single kind of 
elementary excitation is involved. "Momentum-fixed” dispersion re- 
lations and “energy-fixed” dispersion relations are discussed for the 
surface plasmon at a single isolated metal-vacuum interface and for 
the surface plasmon at the metal-vacuum interface of a thin metal 
foil bounded by a transparent dielectric on one side and by vacuum 
on the other. 


SUPERCONDUCTIVITY 


GENERAL THEORY 
REFER ALSO TO CITATION(S) 19771 


20889 Josephson effect in structures with nontunnel conductivity. 
Zorin, A.B.; Likharev, K.K. (Moscow State University). Sov. J. Low 
Temp. Phys. (Engl. Transl.); 4: No. 6, 340-342(Jun 1978). 

A model of a Josephson junction with indirect conductivity is 
considered in which an impermeable barrier separating the supercon- 
ductors contains a large quantity of small (k/sub F/avery-much-less- 
than!) orifices. It is shown that in such a structure the Josephson 
effect is described well by the well known theory previously devel- 
oped for tunnel junctions. 


20890 Possibility of raising the critical temperature of supercon- 
ductors. Lomonosov, V.V.; Malov, Y.A.; Smilga, V.P. (I. V. Kur- 
chatov Institute of Atomic Energy). Sov. J. Low Temp. Phys. (Engl. 
Transl.); 4: No. 5, 289-290(May 1978). 

It is shown that a superconducting state with a high critical 
temperature can be induced in the subsurface layer when the metal 
surface adsorbs light-weight metal atoms. Systems are proposed for 
experimental verification of the theoretical results. 


20891 Penetration of a magnetic field into a Josephson junction. 
Zharkov, G.F.; Vasenko, S.A. (P. N. Lebedev Institute of Physics, 
USSR Academy of Sciences). Sov. Phys. - JETP (Engl. Transl.); 47: 
No. 2, 350-357(Feb 1978). 

All the possible types of solutions to the nonlinear equation 
for the distribution of a static magnetic field in a Josephon barrier of 
finite width are described. For each type of solution corresponding 
to the boundary-value problem, the Cauchy problem, which allows a 
unique association of a definite set of “initial data with each 
solution, is formulated and solved by numerical methods. The mag- 
netization curves of the Josephson junction are found for several 
barrier-width values (L =1, 4, 10). The question of the stability of 
the static solutions, including those that are anomalous in compari- 
son with the usual Meissner-type solutions, is investigated. Examples 
of the numerical solution of the nonstationary, nonlinear equation 
that illustrate the dynamics of the establishment of the static solu- 
tions are given. 


20892 Nonequilibrium phenomena in superconductor junctions. 
Bulyzhenkov, I.E.; Ivlev, B.I. (L. D. Landau Institute of Theoretical 
Physics, USSR Academy of Sciences). Sov. Phys. - JETP (Engl. 
Transl.); 47: No. 1, 115-120(Jan 1978). 

The derivation is considered of a kinetic equation that de- 
scribes the asymmetry of the electronlike and holelike excitations in 
a superconductor having a large concentration of nonmagnetic im- 
purities. Besides the electron-phonon interaction, the alternating 
field is considered as a source of additional relaxation of the elec- 
tron-hole unbalance. The dependence of the shift of the chemical 
potential and of the energy gap on the temperature and on the 
injection voltage is obtained at temperatures that are low compared 
with the critical value. 


ACOUSTIC, ELECTRIC, MAGNETIC, OPTICAL, AND 
THERMAL PHENOMENA 


REFER ALSO TO CITATION(S) 19710, 19729, 19837 


20893 Josephson junction in a nonhomogeneous field. Zharkov, 
G.F.; Zaikin, A.D. (P. N. Lebedev Institute of Physics, Academy of 
Sciences of the USSR). Sov. J. Low Temp. Phys. (Engl. Transl.); 4: 
No. 5, 283-288(May 1978). 

The problem is solved of the static field and current distribu- 
tions in a Josephson junction of finite width L in a nonhomogeneous 
magnetic field of intensities H (x=0) =O and H (x=L) =H/sub L/. 
The boundary-value problem involving a nonlinear differential equa- 
tion which describes the field distribution over the junction is 
reduced to the equivalent Cauchy problem. All possible kinds of 
solutions to the problem are shown. The solutions given here are 
tested for stability. The dynamics of stable solutions as well as 
nonstationary self-oscillatory solutions which correspond to a travel- 
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ing vortex structure are analyzed on the basis of an equation in time. 
Numerical calculations have been carried out on a computer. 


20894 Effect of Fermi surface form and topology on thermal 
conductivity of the intermediate state of superconductors. Bezuglyi, 
E.V. (Physicotechnical Institute of Low Temperatures, Academy of 
Sciences of the Ukrainian SSR). Sov. J. Low Temp. Phys. (Engl. 
Transl.); 4: No. 4, 215-222(Apr 1978). 

Dimensional thermomagnetic effects in the thermal conduc- 
tivity of the intermediate state of a type-I superconductor with an 
arbitrary Fermi surface are studied theoretically. Giant” oscillations 
of the thermal conductivity coefficient are found, caused by open 
electron trajectories. An analogy is established between thermomag- 
netic effects in the intermediate state and magnetoacoustic resonance 
phenomena in a normal metal. The effects studied may be used to 
establish the form and topology of the Fermi surface, and also to 
measure the laminar structure period of the intermediate stage. 


20895 Absorption of obliquely incident sound in the intermediate 
state. Aronov, A.G.; Ioselevich, A.S. (Leningrad Institute of Nucle- 
ar Physics, USSR Academy of Sciences). Sov. Phys. - JETP (Engl. 
Transl.); 47: No. 2, 305-311(Feb 1978). 

The absorption of shortwave sound kRo> >1 in the interme- 
diate state in superconductors is investigated for oblique incidence of 
the sound on the interface of the two phases. It is shown that the 
magnitude and the character of the absorption depend very strongly 
on the angle of incidence a, so that at avery-much-less-thanRo and 
angles a satisfying the condition 4.26 k (aRo)/sup 1/2/ sina>>1, 
the sound absorption becomes of the order of the absorption in a 
normal metal in zero magnetic field (a is the thickness of the normal 
layer, Ro is the Larmor radius). The contribution of surface electrons 
to the sound absorption is investigated; it is significant at a>2Ro. It 
is shown that in this case magnetoacoustic oscillations are generated 
with a new period, strongly dependent on the angle a, on which 
frequent oscillations, due to electron-hole geometric resonance, are 
superimposed. 


20896 Electron paramagnetic resonance on localized magnetic 
moments in gapless superconductors. Kosov, A.A.; Kochelaev, B.I. 
(Kazan’ State University). Sov. Phys. - JETP (Engl. Transl.); 47: No. 
1, 75-79(Jan 1978). 

The question of the coupled motion of the localized magnetic 
moments and the magnetic moments of the conduction electrons in 
type-II superconductors in the vortex state is studied by the tempera- 
ture—Green-function method. The relaxation processes that occur 
under conditions of an “electron bottleneck” in a system of magnetic 
impurities and conduction electrons coupled by exchange interaction 
are considered. It is shown that the dynamic nature of the interaction 
of the localized magnetic moments with the magnetic moments of 
the conduction electrons leads to the narrowing of the magnetic- 
resonance line of the paramagnetic impurities on going from the 
normal to the superconducting state, whereas the existing theory, 
which does not take the dynamic interaction into consideration, 
predicts just the opposite line behavior: broadening. 


20897 Electromagnetic field absorption in superconducting films. 
Ovchinnikov, Y.N.; Isaakyan, A.R. (L. D. Landau Institute of Theo- 
retical Physics, USSR Academy of Sciences). Sov. Phys. - JETP 
(Engl. Transl.); 47: No. 1, 91-94(Jan 1978). 

The low-frequency dispersion of electromagnetic field ab- 
sorption, connected with the relaxation of the order parameter and 
the excitation distribution function, is investigated. It is shown that 
on passage of a direct current, a sharp peak of the absorption of the 
high-frequency field near the threshold frequency w=2A appears at 
a current density much lower than the critical density. 


20898 Surface thermoelectric effects in superconductors. Kozub, 
V.I. (A. F. Ioffe Physico-technical Institute, USSR Academy of 
Sciences). Sov. Phys. - JETP (Engl. Transl.); 47: No. 1, 178-189(Jan 
1978). 

The thermoelectric effects in a circuit consisting of bulk 
superconductors are considered in the case when an undamped 
current flows in the circuit. It is shown that there arises, along with a 
volume thermoelectric current of normal excitations, a unique super- 
fluid-velocity-dependent thermoelectric current in the surface region 
of thickness of the order of the penetration depth A. The nature of 
this current corresponds to the effect predicted and considered by 
Aronov for the case of a thin superconducting cylinder. It turns out 
that, despite the surface nature of the indicated current, its contribu- 
tion to the thermoelectric correction to the magnetic flux linked 
with the circuit is of the same order of magnitude as in the case 
when the thermoelectric-current is uniformly distributed over the 
sample cross section with a density equal to the indicated surface 
value. Also investigated in detail in connection with the temperature 
dependence of A is the contribution to the measurable temperature- 
dependent magnetic flux due to the redistribution of the total flux 
trapped between the circuit aperture and the surface layer of the 
superconductor. It is shown that in some fairly typical experimental 
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situations the contribution of the redistribution effect can be appre- 
ciably reduced, which facilitates the observation of the thermoelec- 
tric effects in its background. 


THEORETICAL PHYSICS 


CLASSICAL AND QUANTUM MECHANICS 


20899 Expansion of the propagator in power series of the cou- 
pling constant. Perez, R.B. (Engineering Physics Division, Oak 
Ridge National Laboratory, Oak Ridge, Tennessee 37830). J. Math. 
Phys. (N.Y.); 20: No. 2, 241-244(Feb 1979). 

We show by simple rearrangements of the Lippmann— 
Schwinger equation, that the propagator (Green's function) of a 
linear physical field can be expanded in power series valid for values 
of the coupling constant either close to unity or very large. The new 
series satisfy the generalized resolvent operator equation first de- 
rived by Mockel. 


20900 Higher orders of perturbation theory and summation of 
series in quantum mechanics and field theory. Popov, V.S.; Eletskii, 
V.L.; Turbiner, A.V. (Institute of Theoretical and Experimental 
Physics). Sov. Phys. - JETP (Engl. Transl.); 47: No. 2, 232-242(Feb 
1978). 

The Borel method of summation of a perturbation-theory 
series with factorially increasing coefficients is considered. The 
connection between the asymptotic form of the coefficients a/sub k/ 
of this series for k—>oo and the nature of the singularity of the sum is 
established. An improved perturbation theory is constructed and the 
limits of its region of — are found. The results obtained are 
verified for a number of physical problems (the Lagrange function in 
the nonlinear electrodynamics of the vacuum, the energy levels of an 
electron in the Coulomb field of a nucleus with Z> 137, the screen- 
ing of the nuclear charge by the vacuum shell of a supercritical 
atom, and the Stark effect in the hydrogen atom) for which the 
coefficients of the perturbation-theory series increase factorially and 
for which, at the same time, (analytically or numerically) exact 
solutions are known. Application of the improved perturbation 
theory to the gphi‘/4! scalar field theory makes it possible to 
establish the behavior of the Gell-Mann—Low function psi (g) for 
0<g/l67?< or ~0.3. In this interval psi (g) is a monotonically 
increasing function of the coupling constant g. 


RELATIVITY AND GRAVITATION 
REFER ALSO TO CITATION(S) 20788, 20793, 20795 


20901 (JINR-D—1,2-10400, pp T28-T30) S-matrix theory for 
gravitational field. Fradkin, E.'S. (AN SSSR, Moscow. Fizicheskij 
Inst.); Vilkovsky, G.A. ag * ry Komitet Standartov 
Soveta Ministrov SSSR, Moscow). 197 

From 18. international pana on high energy physics; 
Tbilisi, USSR (15 Jul 1976). 


Major results of the investigation conducted on the quantum 
theory of the gravitational field and reported to the conference are 
summarized. The S matrix has been constructed in the most general 
class of gauges including relativistic ones. The causes of the failure 
to apply the proper-time regularization technique to gravitational 
interaction are considered. The corrected and improved proper-time 
method makes it possible to obtain the universal expression for one- 
loop divergences in an arbitrary system of gravitational fields. Under 
the assumption of mass-shell renormalizability the quantum theory of 
the gravitational field is asymptotically free. 


20902 Quantum field theory in asymptotically flat spacetime. 
Volovich, I.V.; Zagrebnov, V.A.; Frolov, V.P. (P. N. Lebedev 
Physics Institute, USSR Academy of Sciences, Moscow). Sov. J. 
Particles Nucl. (Engl. Transi.); 9: No. 1, 63-88(Jan 1978). 

A systematic exposition is given for the quantum theory of 
massless fields in curved asymptotically flat spacetime, for which the 
concept itself and the basic properties are discussed in detail. On the 
basis of Schwinger’s dynamical principle and Penrose’s conformal 
technique a quantization scheme is developed and an explicit expres- 
sion obtained for the S matrix and energy—momentum fluxes of 
particles. The formalism developed is applied to the creation of 
elementary particles in the gravitational field of black holes. 


OPTICS 


20903 Light propagation in graded-index optical fibers. Feit, 
M.D.; Fleck, J.A. Jr. (University of California, Lawrence Livermore 
Laboratory, Livermore, California 94550). Appl. Opt.; 17: No. 24, 
3990-3998(15 Dec 1978). 

An accurate numerical method is described for solving the 
Helmholtz equation for a general class of optical fibers. The method 
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yields detailed information about the spatial and angular properties 
of the propagating beam as well as the modal propagation constants 
for the fiber. The method is applied to a practical graded-index fiber 
pe the assumptions of both coherent and incoherent illumination. 

A spectral analysis of the calculated field shows that leaky modes are 
lost and steady-state propagating conditions are established over a 
propagation distance of a fraction of a meter. 


20904 Line-narrowed fluoresce spectra and site-dependent 
transition probabilities of Nd** in oxide and fluoride glasses. Brecher, 
C.; Riseberg, L.A.; Weber, M.J. (GTE Laboratories, Inc., Waltham, 
Massachusetts 02154). Phys. Rev., B; 18: No. 10, 5799- 5811(15 Nov 
1978). 

The fluorescence spectra, branching ratios, and decay of the 
*F/sub 3/2/ state of Nd* in glass were measured under excitation 
by tunable pulsed laser selon. The following glass types were 
studied: silicate, phosphate, borate, fluoroberyllate, and fluorophos- 
phate. Measurements were made at liquid-helium temperatures by 
exciting into the ?P/sub 1/2/ state, and line-narrowed fluorescence 
spectra were obtained as a function of excitation wavelength. Large 
variations in Stark splitting of the *I/sub 9/2/ and ‘I/sub 11/2/ 
states have been observed and attributed to site-to-site differences in 
the local crystal field. The probabilities for radiative decay and for 
nonradiative decay by multiphonon emission also exhibit variations 
with excitation wavelength. Although similarities exist, each differ- 
ent glass type shows its own distinctive patterns of variation in 
crystal-field splitting and relative quantum efficiency. In the fluoro- 
phosphate glass, which contains large numbers of both fluorine and 
oxygen anions, comparison of the laser-excited fluorescence spectra 
and lifetime of Nd** with the corresponding results from pure oxide 
and fluoride glasses demonstrates the presence of Nd* sites having 
both fluorine and oxygen nearest-neighbor coordination. 


ELECTRICITY AND MAGNETISM 


20905 (BNL—25390) Some considerations on uv optics for 
radiation. McKinney, W.R. (Brookhaven National Lab., 

Upton, NY (USA)). Aug 1978. Contract EY-76-C-02-0016. 20p. 

(CONF-780856—5). Dep. NTIS, PC A02/MF AO1. 

From Synchrotron radiation — to biophysical, biochemi- 
cal and biomedical research; Frascati, Italy (20 Aug 1978). 

Special problems of radiation shorter than about 2000A are 
discussed. Basic optics principles are reviewed, including the critical 
angle, total reflection, “order sorting,” and mirror configuration. 
The power present in the beam of synchrotron radiation is consid- 
ered. Ray tracing mirrors and gratings is addressed in some detail. 
Finally, ray tracing is applied to a hypothetical toroidal grating 
monochromator. 6 figures. (RWR) 


20906 (SAND—78-7067) Receiving properties of the small annu- 
lar slot antenna. Merewether, D.E.; Cook, R.B.; Fisher, R. (Electro 
Magnetic Applications, Inc., Albuquerque, NM (USA)). 29 Sep 
oj Contract EY-76-C-04-0789. 19p. Dep. NTIS, PC A02/MF 
AOl. 

An analytical formula for the effective height of an annular 
slot antenna is determined using the reciprocity theorem. This result 
generalizes the previously available monochromatic result and yields 
and equivalent circuit valid for computing the transient response of 
the smaller annular slot antenna. 6 figures. 


20907 Petit and grand ensemble Monte Carlo calculations of the 
thermodynamics of the lattice gas. Murch, G.E.; Thorn, R.J. (Chem- 
istry Division, Argonne National Laboratory, Argonne, Illinois 
60439). J. Comput. Phys.; 29: No. 2, 237-244(Nov 1978). 

A direct Monte Carlo method for estimating the chemical 
potential in the petit canonical ensemble was applied to the simple 
cubic Ising-like lattice gas. The method is based on a simple relation- 
ship between the chemical potential and the potential energy distri- 
bution in a lattice gas at equilibrium as derived independently by 
Widom, and Jackson and Klein. Results are presented here for the 
chemical potential at various compositions and temperatures above 
and below the zero field ferromagnetic and antiferromagnetic criti- 
cal points. The same lattice gas model was reconstructed in the form 
of a restricted grand canonical ensemble and results at several 
temperatures were compared with those from the petit canonical 
ensemble. The agreement was excellent in these cases. 


MATHEMATICAL PHYSICS 


20908 Slightly modified Pruefer transformation useful for calcu- 
lating Sturm-Liouville eigenvalues. Bailey, P.B. (Sandia Laboratories, 
Albuquerque, New Mexico 87115). J. Comput. Phys.; 29: No. 2, 306- 
310(Nov 1978). 

Examples are given of calculations made using the Pruefer 
_ into which a positive constant has been inserted. 
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20909 Note on the roundoff error in the numerov Algorithm. 
Friar, J.L. (Theoretical Division Los Alamos Scientific Laboratory 
University of California Los Alamos, New Mexico 87545). J. 
Comput. Phys.; 28: No. 3, 426-432(Sep 1978). 

Roundoff error is gag wnt in solutions of the partial wave 
Schroedinger's equations by Numerov’s method. The uncommon 
summed form of the algorithm is shown to be superior in this regard 
and is recommended. Various details and analytic solutions are 
discussed. 


FUSION ENERGY 


20910 (IPPCZ—213) IX Czechoslovak seminar on plasma phys- 
ics and technology. (Ceskoslovenska Akademie Ved, Prague. Ustav 
Fyziky Plazmatu). 1977. B34-B40p. (CONF-7603128—). ie. NTIS 
(US Sales Only), PC A06/MF AO1. 

From Czechoslovak seminar on plasma physics and technol- 
ogy; Liblice, Czechoslovakia (31 Mar 1977). 

Individual papers from this seminar were indexed separately 
for inclusion in the data base. (RWR) 


20911 Technology index for Plasmaphysics Research and Fusion 
Reactors. Volume 12, No. 9, 1978. Bibliography, author index, subject 
index, appendix. Leopoldshafen, Ger.; Zentralstelle fuer Atomker- 
nenergie-Dokumentation (1978). 58p. 

This bibliography contains 236 references on various aspects 
of plasma physics and controlled thermonuclear research. Subject 
and author indexes are included. (MOW) 


PLASMA RESEARCH 


20912 Laser induced impedance changes in a neon hollow cathode 
discharge. A mechanistic study. Zalewski, E.F.; Keller, R.A.; Engle- 
man, R. Jr. (University of California, Los Alamos Scientific Labora- 
tory, Los Alamos, New Mexico 87545). J. Chem. Phys.; 70: No. 2, 
1015-1026(15 Jan 1979). 

Irradiation of a neon-supported, uranium hollow cathode 
discharge at wavelengths between 572 and 672 nm corresponding to 
optical transitions in neon or uranium causes significant changes in 
the impedance of the discharge. The behavior of these transitions 
can be separated into two general classes. (I) For transitions originat- 
ing in the Is levels of neon the impedance change is either negative 
or positive, depending upon the particular state, and the magnitude is 
proportional to the probability of depletion of these levels by optical 
pumping. (II) For other neon and all uranium transitions these 
impedance changes are — and are proportional to the prob- 
ability for absorption of laser radiation. Spatial variation of the 
impedance changes demonstrate the importance of collisions of the 
metastables with the cathode wall in maintaining the discharge. 


20913 Oscillations of the electromagnetic field near a plasma 
focus and a Z pinch. Zhdanov, S.K.; Trubnikov, B.A. (I. V. Kurcha- 
tov Institute of Atomic Energy). JETP Lett. (USSR) (Engl. Transl.); 
28: No. 2, 55-58(20 Jul 1978). 

It is shown that the presence of a peripheral plasma surround- 
ing the pinch leads to localization, in the vicinity of the pinch, of 
electromagnetic fields capable of accelerating particles. In the case 
of weak wave damping this mechanism can apparently explain the 
recently observed peaks in the energy spectrum of accelerated 
deuterons (N. V. Filippov et al., 8th Europ. Conf. on Controlled 
Fusion and Plasma Physics, Prague, 1977, Vol. 1, 63). 


PLASMA CONFINEMENT AND HEATING 
REFER ALSO TO CITATION(S) 20628, 20999 


20914 (AD-A—056856) Multiple stage optimal control problems 
with applications to plasma heating by neutral injection. Interim 
report. Tomiyama, K. (California Univ., Los Angeles (USA). School 
of Engineering and Applied Science). Dec 1977. 134p. (UCLA- 
ENG—7780). NTIS PC A07/MF AO1. 

Three classes of multiple stage optimal control problems are 
studied. The derived results are applied to the problem of toroidal 
plasma heating by means of neutral injection. First a two-stage 
optimal control problem having an integral cost functional, whose 
integrand changes its form at an unspecified switching time, is 
considered. An existence theorem and two sets of necessary condi- 
tions for an optimal control and switching time are derived for a 
general two-stage problem. The optimal heating problem is reformu- 
lated as a multi-stage optimal control problem using a single-tem- 
perature model of the plasma. The optimal heating program is 
shown to assume one of three possible on-off forms, depending on 
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the heating time duration. Finally, the stability of two classes of ion 
temperature feedback control systems is discussed. The results sug- 
gest the possibility of regulation of the ion temperature using feed- 
back-controlled neutral injection. 


20915 (IPPCZ—213, pp 19) HF heating of a plasma column at 
wsub(ce)/w>1. Datlov, J.; Kopecky, V.; Musil, J.; Zacek, F. (Ces- 
koslovenska Akademie Ved, Prague. Ustav Fyziky Plazmatu). May 
1976. 


From Czechoslovak seminar on plasma physics and technol- 
ogy; Liblice, Czechoslovakia (31 Mar 1977). 


20916 Observation of the effect of shear on vortex diffusion in a 
collisional plasma. Navratil, G.A.; Post, R.S.; Ehrhardt, A.B. (Uni- 
versity of Wisconsin, Madison, Wisconsin 53706). Phys. Fluids; 22: 
No. 2, 241-245(Feb 1979). 

The addition of a weak toroidal magnetic field to a poloidal 
octupole field confining a collisional helium plasma, n/sub e/~5 x 
10" cm~*, T/sub i/~T/sub e/~0.2 eV, was observed to damp the 
nonthermal vortex spectrum and associated anomalous diffusion 
previously observed with a purely poloidal field. As a result, the 
plasma was observed to diffuse across field lines solely by classical 
diffusion when B/sub t//B/sub p/>0.1. 


20917 Negative plasma o* produced by supplemental elec- 
tron emission. Hershkowitz, N.; ; Kozima, H. (Department of 
Physics and Astronomy, The University of Iowa, Iowa City, Iowa 
52242). Phys. Fluids; 22: No. 2, 338-346(Feb 1979). 

A detailed investigation of the effects of supplemental elec- 
tron injection into a multi-dipole argon plasma is presented. It is 
shown that an increase in the density of non-ionizing electrons 
produced by a space-charge-limited filament leads to the creation of 
negative plasma potentials that confine ions and result in ion heating. 
A model is given which shows that the requirement of charge 
neutrality predicts many of the experimental results. 


20918 Turbulent heating studies in a tokamak. Mascheroni, P.L.; 
Krall, N.A.; Bengtson, R.; Kochanski, T.; Jancarik, J.; Phillips, P.; 
Stinnett, R. (Laboratory for Applied Plasma Studies, Science Appli- 
cations, Inc., La Jolla, California 92037). Phys. Fluids; 22: No. 2, 347- 
353(Feb 1979). 

A model for bulk plasma (r< or =7.5 cm) neglecting an 
annular region of about 2 cm of the Texas turbulent torus experiment 
during the rise time of the current (1 psec) is described. The 
predicted poloidal and current density profiles show good agreement 
with the experimental values, and the temperature profiles are within 
the experimental error. The basic framework is provided by the 
Maxwell and fluid equations with a self-consistent anomalous colli- 
sion frequency picture which uses quasi-linear theory and is saturat- 
ed to agree with particle simulation results. The profiles show a 
strong skin effect and consequently, lack of heating of the core of the 
plasma. A significant amount of energy is found in the tail of the 
electron distribution function. 


20919 Interaction of a highly relativistic monoenergetic electron 
. beam with a dense plasma. Berezin, A.K.; Grishaev, I.A.; Zeidlits, 
V.P.; Kiselev, V.A.; Safronov, V.G.; Fainberg, Y.B.; Fursov, G.L. 
Sov. Tech. Phys. Lett. (Engl. Transl.); 4: No. 6, 295-296(Jun 1978). 
The efficiency of interaction of a 20 MeV relativistic electron 
beam with a dense plasma is studied. The efficiency of a well- 
collimated monoenergetic beam increases with plasma density. 


20920 Possibility of decreasing the electron heat flux from open 
traps. Konkashbaev, I.K.; Landman, I.S.; Ulinich, F.R. Sov. Phys. - 
JETP (Engl. Transl.); 47: No. 3, 501-505(Mar 1978). 

The possibility is considered of decreasing the electron heat 
flux from open traps when the emerging plasma stream is strongly 
expanded in the expansion nozzle. Allowance for weak collisions in 
an almost collisionless plasma, when the mean free path is much 
larger than the characteristic dimension R of the expansion nozzle, 
leads to the appearance of electrons that are trapped between the 
exit slit of a trap with mirror-configuration magnetic field and a wall 
with electrostatic potential phio. An analysis of the equations shows 
that in the case of an unlimited emissivity of the wall the blocking 
potential is connected with the degree of plasma expansion by a 
relation from which it follows that a relatively small expansion is 
sufficient to decrease substantially the electron heat flux. This esti- 
mate of the heat loss is an upper bound, since no account is taken of 
the possibility of turbulence development in the expansion nozzle. 


20921 Effect of nonlinear dissipation on plasma heating in the 
strong Langmuir turbulence regime. Kingsep, A.S. (I. V. Kurchatov 
Institute for Atomic Energy). Sov. Phys. - JETP (Engl. Transl.); 47: 
No. 1, 51-57(Jan 1978). 

We consider the one- and three-dimensional problems of 
plasma heating taking nonlinear effects into account. We study in the 
one-dimensional case the buildup of Langmuir solitons due to dissi- 
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pative slowingdown, we obtain the way the spectrum develops in 
time in the constant pumping regime, and we investigate the self- 
similar electron heating regime. We consider in the three-dimension- 
al case the effect of nonlinear conversion of the Langmuir oscilla- 
tions into sound on the plasma heating when acoustic collapse takes 
place. We estimate the maximum extent of the inertial range corre- 
sponding to such a regime. We obtain the self-similar electron 
distribution for heating due to nonlinear conversion. 


20922 Beam heating requirements for a tokamak experimental 
power reactor. Bertoncini, P.J.; Brooks, J.N.; Fasolo, J.A.; Stacey, 
W.M. Jr. (Argonne National Lab., IL). pp 849-854 of Sixth sympo- 
sium on engineering problems of fusion research. New York; Insti- 
tute of Electrical and Electronics Engineers, Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

Typical beam heating requirements for effective tokamak 
experimental power reactor (TEPR) operation have been studied in 
connection with the Argonne preliminary conceptual TEPR design. 
For an ignition level plasma (approximately 100 MWt fusion power) 
for the nominal case envisioned, the neutral beam is only used to 
heat the plasma to ignition. This typically requires a beam power 
output of 40 MW at 180 keV for about 3 sec with a total energy of 
114 MJ supplied to the plasma. The beam requirements for an 
ignition device are not very sensitive to changes in wall-sputtered 
impurity levels or plasma resistivity. For a plasma that must be 
driven due to poor confinement, the beam must remain on for most 
of the burn cycle. For representative cases, beam powers of approxi- 
mately 23 MW are required for a total on-time of 20 to 
Regirements on power level, beam energy, on-time, and beam- 
generation efficiency all represent considerable advances over pres- 
ent technology. For the Argonne TEPR design, a total of 16 to 32 
beam injectors is envisioned. For a 40-MW, 180-keV, one-compo- 
nent beam, each injector supplies about 7 to 14 A of neutrals to the 
plasma. For positive ion sources, about 50 to 100 A of ions are 
required per injector and some form of particle and/or energy 
recycling appears to be essential in order to meet the power and 
efficiency requirements. 


20923 Plasma heating and fusion burns using compression clamp- 
ing of superthermal ions. Miley, G.H.; Driemeyer, D.; Gerdin, = 
(Univ. of Illinois, Urbana). pp 900-906 of Sixth sym = 
engineering problems of fusion research. New York; Institute ‘of 
Electrical and Electronics Engineers, Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

One mode of two-component fusion operation involves use of 
auxiliary energy input to maintain (clamp) the super-thermal ions at 
or near their injected energy. Then a maximum fusion rate can be 
achieved by keeping the injected-ion energy near the peak of the 
fusion cross section. The present study examines various time se- 
quences for clamped operation of the Tokamak Fusion Test Reactor 
(TFTR). With the injectors presently envisioned for TFTR, sequen- 
tial injection and clamping gives an energy multiplication (Q-value) 
of order of approximately 0.7. A Q-value over unity is possible, 
however, if the half-energy component of the injected beam is 
removed without reduction in input power, and if simultaneous 
injection and clamping is possible. 


PLASMA DIAGNOSTICS 
REFER ALSO TO CITATION(S) 20568, 20996 


20924 (AEOI—39) Measurement of plasma temperature by 
height scattering. Katzenstein, J. (Atomic Energy Organization of 
Iran, Teheran. Nuclear Research Centre). Apr 1976. 22p. (NRC— 
76-28). Dep. NTIS (US Sales Only), PC A03/MF AO1. 

One of the most accurate methods for the determination of 
the electron and ion temperature of a plasma is the measurement of 
the spectrum of the light scattered from a monoshromatic laser beam 
by the plasma electrons. The simple case of uncorrelated electrons is 
treated in detail showing the scattered spectrum to be a simple 
Gaussian whose half-breadth is proportional to the mean electron 
thermal velocity hence the square root of electron temperature. The 
results of a more general treatment are also reviewed which takes 
into account electron-ion correlations. Experimental requirements on 
the laser, the spetral instrumentation, and the data analysis are 
discussed. 


20925 (AEOI—43) Review of important plasma diagnostic tech- 
niques. Kohanzadeh, Y.; Hamadani, S.M.; Mosavi, R.K. (Atomic 
Energy Organization of Iran, Teheran. Nuclear Research Centre). 
May 1976. 25p. (NRC—76-29). Dep. NTIS (US Sales Only), PC 
A03/MF AOl. 

This article is an informative review of well-established tech- 
niques for the study of plasma parameters such as temperature, 
density and time duration. Measurement of the last parameter obvi- 
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ously need not be discussed. The techniques reviewed here are 
optical and x-ray spectroscopy, optical interferometry and finally 
particle measurements. Other methods of lesser importance to laser- 
generated plasma have not been discussed although a general refer- 
ence is given. 


20926 (IPPCZ—213, pp 38) Determination of the plasma param- 
eters using FTS. Lego, J. (Ceske Vysoke Uceni Technicke, Prague 
(Czechoslovakia). Fakulta Elektrotechnicka). May 1976. 

From Czechoslovak seminar on plasma physics and technol- 
ogy; Liblice, Czechoslovakia (31 Mar 1977). 


20927 (RL—78-020) Laser driven implosion of gas filled micro- 
balloons. Key, M.H.; Evans, R.G.; Nicholas, D.J. (Science Research 
Council, Chilton (UK). Rutherford Lab.). 1978. 66p. (CONF- 
780202—23). Dep. NTIS (US Sales Only), PC A04/MF AO1. 

From Topical meeting on inertial confinement fusion; San 
Diego, CA, USA (7 Feb 1978). 

The characteristics of the exploding pusher compression 

rocess have been studied experimentally and by computer model- 
ing. Time and space resolved imaging and spectroscopy of X-ray 
emission has been used to determine the plasma parameters in both 
the outer corona and the implosion core. Neutron yield has been 
applied as an ion temperature indicator. The data thus obtained are 
related to 1D computer modelling with emphasis on the role of hot 
electron energy transport. Physical processes in the plasma corona 
have been investigated through observations of fast ions, hard X-rays 
and harmonic generation. Diagnostic methods for dense implosion 
plasma will be discussed. 


20928 (S—129-TP) Characterization of microchannel plate pho- 
tomultipliers for plasma diagnostics. Hocker, L.P.; Zagarino, P.A.; 
Madrid, J.; Simmons, D.; Davis, B.; Lyons, P.B. (EG and G, Inc., 
Santa Barbara, CA (USA)). 1978. Contract EY-76-C-08-1183. 8p. 
(CONF-781033—4). Dep. NTIS, PC A02/MF AO1. 

From IEEE nuclear science symposium; Washington, DC, 
USA (18 Oct 1978). 

Properties of four types of microchannel plate photomulti- 
pliers have been studied, with emphasis on applications to plasma 
diagnostic experiments. Detector pulse shapes, peak linear currents, 
pulse rate effects, and ionic feedback effects have been documented. 
Minimum FWHM of 210 ps was observed. Peak linear currents up to 
11 A were documented. 


20929 (TRITA-EPP—78-03) Stigmatic spectrograph image in- 
tensifier system. Lindberg, L. (Kungliga Tekniska Hoegskolan, 
Stockholm (Sweden). Institutionen foer Plasmafysik). Jan 1978. 7p. 
Dep. NTIS (US Sales Only), PC A02/MF AO1. 

A spectrograph is matched to an image intensifier by means 
of cylindrical lenses, which increase the dispersion and reduce the 
height of the slit image. Serious reduction of the resolving power 
due to the intensifier is avoided. The image is stigmatic and the 
illumination (radiation density) in the focal plane is kept unchanged 
or can be increased. The image intensifier is pulsed to act as a shutter 
for time interval spectrography. The system is applied to plasma 
diagnostic work at low light level. 


20930 (UCRL—50025-78-2, pp 7-13) Real-time interferometer 
phase detection system uses microcomputer and high-speed digital 
techniques. 13 Sep 1978. 

. In Electronics Engineering Department quarterly report No. 
2, 1978. 

A real-time inteferometer phase-detection system is used in 
the 2XIIB and TMX magnetic-fusion experiments at this laboratory. 
This diagnostics system releases valuable analog disk storage and 
frees a host computer from lengthy calculations for deriving phase 
information. It derives phase data in real-time and stores this infor- 
mation in a buffer memory. Rapidly changing plasma densities can 
be tracked easily without sacrificing resolution. 


20931 (UCRL—81088(Rev.1)) Laser fusion diagnostics, Cole- 
man, L.W. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 16 Aug 1978. Contract W-7405-ENG-48. 34p. Dep. 
NTIS, PC A03/MF AO1. 

High temporal and spatial resolution optical diagnostics of 
laser performance, energy balance, and applicable plasma probing 
techniques are reviewed. A variety of spatially, temporally and 
spectrally resolved x-ray diagnostics techniques and instruments are 
discussed. Particular emphasis is on high spatial resolution imaging 
techniques and applications and on high temporal resolution x-ray 
streak caera applications to exploding pusher target experiments. 
Finally, particle diagnostics and system designed to diagnose target 
performance via yield and temperature measurements and techniques 
ee to determine the characteristics of compressed targets are 

iscussed. 
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20932 Modulated submillimeter-laser polarimeter for the mea- 
surement of the Faraday rotation by a plasma. Ma, C.H.; Hutchinson, 
D.P.; Vander Sluis, K.L. (Oak Ridge National Laboratory, Oak 
—_ Tennessee 37830). Appl. Phys. Lett.; 34: No. 3, 218-220(1 Feb 
1979). 


To determine current-density profiles in toroidal plasmas, a 
submillimeter-laser polarimeter was fabricated and its perfomance 
assessed. Measurements of simulated plasma Faraday rotations dem- 
onstrated a sensitivity of 26 mV/mrad for an optically pumped 4- 
mW 393-um far-infrared (FIR) laser and a polarization modulation 
angle of 149 mrad. Time resolution of the order of milliseconds was 
obtained. 


20933 Dependence of the spectrum of hydrogen-like ions on the 
electron density in a laser plasma. Vinogradov, A.V.; Peregudov, 
G.V.; Ragozin, E.N.; Skobelev, I.Y.; Yukov, E.A. (P. N. Lebedev 
Physics Institute, Academy of Sciences of the USSR, Moscow). Sov. 
J. Quant. Electron. (Engl. Transl.); 8: No. 5, 615-618(May 1978). 

An investigation was made of the emission spectra (100—200 
A) of hydrogen-like ions in a laser plasma. The relative intensities 
were determined for the density-sensitive spectral lines resulting 
from transitions between the 2s?2p‘, 2s2p5, and 2p* configurations. A 
theoretical calculation was made of the populations of the terms of 
these configurations. The results were used to determine the profile 
of the electron density of a laser plasma. 


20934 Theory of the electrostatic probe in a dense externally 
maintained plasma. Ul'yanov, K.N. (V. I. Lenin All-Union Electro- 
technical Institute, Moscow). Sov. Phys. - Tech. Phys. (Engl. Transl.); 
23: No. 5, 537-541(May 1978). 

A previously developed theory of a probe in a self-sustained 
discharge is modified to apply to dense externally maintained plas- 
mas. This theory is applicable to plasma diagnostics with high 
electron densities at pressures up to atmospheric. (AIP) 


20935 Data acquisition system for Texas turbulent torus. Mac- 
mahon, A.B.; Hutchins, H.S.; Caldwell, G.S.; Patterson, D.M. (Univ. 
of Texas, Austin). pp 1054-1058 of Sixth symposium on engineering 
problems of fusion research. New York; Institute of Electrical and 
Electronics Engineers, Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

A 96 K PDP 11/45 computer system is used to provide on- 
line data processing and concurrent program development. Typical- 
ly 15 analog data channels are sampled by an array of transient 
recorders at rates between 10 and 200 nsec, producing about 10‘ data 
bytes per shot. The data is transferred to computer memory by a 
multiplexer and asynchronous bit-parallel data link. Two storage 
tube graphic display terminals provide interactive control of pro- 
gram execution, entry of calibration information, and display of raw 
or processed data. All data is archived on tape for review, reprocess- 
ing and off-line testing of program modifications. Data reduction for 
each diagnostic is Fortran coded. Processing has been implemented 
for five plasma diagnostics. Display of processed data begins about 
10 seconds after each shot. 


20936 Scylla IV-P computer based control and data acquisition 
system. Lillberg, J.W.; Chandler, G.I.; Seibel, F.T. (Los Alamos 
Scientific Lab., NM). pp 1059-1061 of Sixth symposium on engineer- 
ing problems of fusion research. New York; Institute of Electrical 
and Electronics Engineers, Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

The Prime 300 computer using a standard CAMAC branch 
highway completely controls the operation of the 5-m Scylla IV-P 
a theta pinch. In addition, it will perform data acquisition 
unctions. 


20937 Update of PPPL’s DAS-1800. Booth, K.H. (Princeton 
Univ., NJ). pp 1080-1083 of Sixth symposium on engineering prob- 
lems of fusion research. New York; Institute of Electrical and 
Electronics Engineers, Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

Demand for real-time computer assistance of experiments at 
PPPL has increased in volume and complexity. The PPPL data 
acquisition system based on an IBM-1800 has been servicing three 
experimental devices, ST, FM, and ATC, often concurrently. The 
requirements of real-time computer support, the acquisition, archiv- 
ing, analysis, and display of data for these devices, are described. A 
presentation of the current DAS-1800 system which supports two 
devices, FM and ATC, includes summaries of additional experiments 
serviced. 


PLASMA KINETICS - GENERAL 
REFER ALSO TO CITATION(S) 20198 
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20938 (IPPCZ—213, pp 41-42) Relaxation in the accelerated 
plasma cluster. Kubes, P.; Hruska, J.; Bacilek, J. (Ceske Vysoke 
Uceni Technicke, Podebrady (Czechoslovakia). Fakulta Elektro- 
technicka). May 1976. 

From Czechoslovak seminar on plasma physics and technol- 
ogy; Liblice, Czechoslovakia (31 Mar 1977). 


20939 (IPPCZ—213, pp 100) Application of external magnetic 
field for plasma cluster acceleration. Maftul, J.; Maloch, J. (Ceske 
Vysoke Uceni Technicke, Prague (Czechoslovakia). Fakulta Elek- 
trotechnicka). May 1976. 

From Czechoslovak seminar on plasma physics and technol- 
ogy; Liblice, Czechoslovakia (31 Mar 1977). 


20940 Re-examination of strongly flux limited thermal conduc- 
tion in laser produced plasmas. Gitomer, S.J.; Henderson, D.B. (Los 
Alamos Scientific Laboratory, University of California, Los Alamos, 
New Mexico 87545). Phys. Fluids; 22: No. 2, 364-366(Feb 1979). 

Laser interaction experiments on plastic foils at 1.06 ~m and 
10.6 ym wavelengths have been re-examined using the LASNEX 
hydrodynamics code modified to include ponderomotive force ef- 
fects and realistic hot electron generation. The data for a wide range 
of experiments have been accurately modeled without invoking an 
anomalous limit on the electron heat flux. 


20941 Multidimensional quasineutral plasma simulation model. 
Hewett, D.W.; Nielson, C.W. (Los Alamos Scientific Laboratory, 
University of California, Los Alamos, New Mexico 87545). J. 
Comput. Phys.; 29: No. 2, 219-236(Nov 1978). 

A multidimensional hybrid simulation model has been devel- 
oped for use in studying plasma phenomena extended time and 
distance scales. The model makes fundamental use of the small 
Debye length or quasineutrality assumption. The ions are modeled 
by particle-in-cell techniques, while the electrons are considered a 
collision-dominated fluid. Some electron inertial effects are retained. 
The fields are calculated in the nonradiative Darwin limit. The 
quasineutral counterpart of Poisson’s equation is obtained by first 
summing the electron and ion momentum equations and then taking 
the quasineutral limit. The resulting elliptic equation correctly in- 
cludes those electrostatic potentials which occur in sheath or ambi- 
polar phenomena while neglecting the short-range electrostatic fields 
which give rise to plasma oscillations. This model has been imple- 
mented in a two-dimensional code QN2. A lower hybrid drift 
unstable equilibrium with parameters accessible to both hybrid and 
full-particle simulation has been selected as a test of the code and a 
demonstration of the model. Initial results indicate quite good agree- 
ment between the two simulation methods in linear growth rate and 
wave number. 


PLASMA KINETICS - EXPERIMENTAL 


20942 (AD-A—054756) Study of the diffusion of tracer impuri- 
ties in the Versator I Tokamak plasma by spectral emissions in the 
vacuum ultraviolet range. Lasche, G.P. (Massachusetts Inst. of Tech., 
Cambridge (USA)). May 1977. 65p. NTIS PC A04/MF AO1. 

Diffusion of impurity ions was studied by artificially injecting 
neon gas into the Versator I tokamak (n sub e about 2 x 10 to the 
13th power/cu. cm., T sub e about 150 eV, toroidal magnetic field 
about 5.5 kG, pulse duration about 7 msec, plasma current about 5 
kA). Small amounts of neon gas were injected into the tokamak by 
means of a pulsed piezo-electric valve. The absolute line intensity of 
vacuum ultraviolet radiation in the range of 400 to 1600 A, emitted 
from ions which had been 3 to 7 times ionized, was observed as a 
function of time, and along twenty-one chords across the plasma 
column. The local density of neon in the plasma in space and time 
was determined by use of Abel inversion. From this an experimental 
value for the flux rate of this impurity into the plasma was inferred. 
(Author) 


20943 (CONF-781130—6) Versatile UHV sample transfer 
system. Clausing, R.E.; Heatherly, L.; Emerson, L.C. (Oak Ridge 
National Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 10p. 
Dep. NTIS, PC A02/MF AOl. 

From 25. national vacuum symposium; San Francisco, CA, 
USA (27 Nov 1978). 

A vacuum transfer system has been developed that allows 
samples to be inserted from air into an Auger analyzer. Following an 
initial analysis they may then be moved to and from a separate 
vacuum chamber for other studies. The system is constructed of 
standard UHV components and is unlimited with respect to the 
transfer distance. All-metal sealed valves isolate the various cham- 
bers so that the vacuum integrity of each is maintained. The sample 
size is limited only by the smallest constriction within the compo- 
nents which, in the system described, is 2 cm. The transfer is rapid 
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and is capable of being controlled remotely for use in a hostile 
environment. 


20944 (CONF-781130—7) Surface impurity studies in the ISX-A 
tokamak. Emerson, L.C.; Clausing, R.E.; Heatherly, L. (Oak Ridge 
National Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 12p. 
Dep. NTIS, PC A02/MF AOI. 

From 25. national vacuum symposium; San Francisco, CA, 
USA (27 Nov 1978). 

The Impurity Study Experiment (ISX-A) was a tokamak 
designed to study impurity sources, plasma-wall interactions, impuri- 
ty behavior within the plasma, and related phenomena. An Auger 
electron spectrometer, attached to the tokamak by means of a UHV 
sample transfer system, has been the primary tool used for surface 
studies of the first wall. Stainless steel samples positioned at the wall 
edge were used to follow the progressive “cleanup” of the torus 
wall. Cleaning consisted of low energy hydrogen discharge plasmas 
and later titanium gettering. The principal contaminants initially 
were carbon, oxygen, and sulfur. As cleaning proceeded, the surface 
oxide layers were reduced to sub-stoichiometric levels, and the 
carbon deposits appeared to be converted to metallic carbides. The 
sulfur was largely removed. A decrease in the effective nuclear 
charge of the plasma could be correlated with these surface changes. 
Discharge cleaning reduced Z/sub eff/ from ~ 4 to 1.6 over a 
period of several months while titanium gettering produced values 
approaching 1.0. 


20945 (N—78-21922) Effect of anode—cathode geometry on per- 
formance of the HIP-1 hot ion plasma. Lauver, M.R. (National 
Aeronautics and Space Administration, Cleveland, OH (USA). 
Lewis Research Center). Apr 1978. 25p. (NASA-TP—1201; E— 
9386). NTIS PC A02/MF AOl. 

Hot-ion hydrogen plasma experiments were conducted in the 
NASA Lewis HIP-1 magnetic mirror facility to determine how the 
ion temperature was influenced by the axial position of the cathode 
tips relative to the anodes. A steady-state EXB plasma was formed 
by applying a strong radially inward dc electric field near the throats 
of the magnetic mirrors. The dc electric field was created between 
hollow cathode rods inside hollow anode cylinders, both concentric 
with the magnetic axis. The highest ion temperatures, 900 eV, were 
attained when the tip of each cathode was in the same plane as the 
end of its anode. These temperatures were reached with 22 kV 
applied to the electrodes in a field of 1.1 tesla. Scaling relations were 
empirically determined for ion temperature and the product of ion 
density and neutral particle density as a function of cathode voltage, 
discharge current, and electrode positions. Plasma discharge current 
vs voltage (I-V) characteristics were determined. 


20946 (UCID—17933) Evidence for neutral beam injected 
oxygen impurities in 2XIIB. Drake, R.P.; Moos, H.W. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 18 1978. 
Contract W-7405-ENG-48. 14p. Dep. NTIS, PC A02/MF A011. 

A series of experiments indicates that the principal source of 
impurities in the 2XIIB mirror confinement plasma experiment at 
Lawrence Livermore Laboratory is oxygen in the neutral beams. 
The dependence of 0 II 539 A emissions on neutral beam current, 
spatial scans of oxygen emissions, impurity injection experiments, 
spectral scans of the 0 VI 1032 A line, and other experiments all 
support this conclusion. 


20947 High density Z-pinch. Shiloh, J.H. Irvine, CA; Univ. of 
California (1978). 224p. University Microfilms Order No. 78-19,058. 

Thesis (Ph. D.). 

A study of a Z-pinch produced high density plasma, in which 
a jet of gas is injected in between two electrodes prior to the 
discharge is described. The injection is achieved with the use of a 
fast gas valve. Both solid and hollow jets were tried in conjunction 
with 1.3 and 15 kJ capacitor banks. Advantages of this scheme 
towards the production of high density plasmas as well as the scalin 
up of the input energy are discussed, and its properties are com 
to other related experiments. A broad range of diagnostics was 
developed and employed, including a fast interferometer using a 
nitrogen laser as a light source, visible light fast photography, 
detailed x-ray spectroscopy, x-ray pinhole photography, hard x-ray 
detection, energetic ion detection, neutron measurements, etc. The 
density profile as a function of time during the implosion stage was 
studied using laser diagnostics and fast photography; the results 
agree with the predictions of a simple model. During the final 
collapse, the plasma temperature and density exceed 10 and 107! 
cm~* respectively, and its lifetime is 20 to 50 ns. The experiment can 
be fired repetitively without conditioning and the results are repro- 
ducible. Operation with different gases including deuterium is dis- 
cussed. The device creates an excellent source of line radiation 
emitted by high-Z gases. 


PLASMA KINETICS - THEORETICAL 
REFER ALSO TO CITATION(S) 20584 
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Sinet Kies R.L. (Naval par w Cen 
system. Final report. Kligman, R.L. (Nav ace Weapons ter, 
Silver Spring, MD (USA)). 15 Sep 1977. 3lp. (NSWC/WOL/TR— 
77-146). S PC A03/MF AOl1. 

The electric conductivity of a beam—plasma system may be 
suitably expressed as the fourier transform of its velocity correlation 
function a model Hamiltonian for the system is assumed leading to 
the time propagator. The beam is represented as a line current source 
and the plasma is taken to be collisionless. (Author) 


20949 (AD-A—054413) A general two-dimensional tokamak 
model, Interim report. Emery, M.; Gardner, J.; Fritts, M.; Boris, J.; 
Winsor, N. (Naval Research Lab., Washington, DC (USA)). Mar 
1978. Contract DOE-E(49-20)-1006. 25p. (NRL-MR—3744). NTIS 
PC A02/MF AO1. 

A two dimensional dynamic transport code has been devel- 
oped. It assumes axisymmetry, but it is capable of modeling multiple 
magnetic axes, divertors and other complex geometries. A triangular 
mesh allows detailed analysis of separatrices, divertors and regions 
unstable to trapped-particle and ballooning modes. (Author) 


20950 (AEOI—79) Kinetic theory of plasmas, non-homogeneous 
in density and temperature, situated in RF fields. Aghevli, R. (Atomic 
Energy Organization of Iran, Teheran. Nuclear Research Centre). 
Mar 1977. 32p. (NRC—77-46). Dep. NTIS (US Sales Only), PC 
A03/MF AOl1. 

A kinetic formulation is developed to investigate the effect of 
externally applied RF fields on magnetized plasma which are nonho- 
mogeneous in density and temperature. The effect of an externally 
applied RF field is particularly investigated in connection with drift 
instabilities of the plasma. It is found that the RF field has a 
generally favorable effect on the suppression of drift instabilities in 
the more interesting region of the spectrum, where the phase veloc- 
ity of the drift wave lies between the ionic and electronic thermal 
velocities. 


20951 (IPPCZ—213, pp 97-99) Hydrodynamics of resonance 
dragging of particles in a tokamak magnetic field. Klima, R. (Ceskos- 
lovenska Akademie Ved, Prague. Ustav Fyziky Plazmatu). May 
1976. 

From Czechoslovak seminar on plasma physics and technol- 
ogy; Liblice, Czechoslovakia (31 Mar 1977). 


20952 (IPPCZ—215) Quasilinear relaxation of runaway elec- 
trons in a hf heated tokamak plasma. Klima, R.; Parail, V.V. (Ceskos- 
lovenska Akademie Ved, Prague. Ustav Fyziky Plazmatu). Jan 1977. 
21p. Dep. NTIS (US Sales Only), PC A03/MF AO1. 

The theory is given of the quasi-linear diffusion of runaway 
electrons in the field of electromagnetic waves (HF field) excited by 
external sources. The frequency of the waves is somewhat less than 
the electron cyclotron frequency. The time-averaged distribution 
function of resonance electrons is derived. The presence of the 
toroidal electric field considerably changes the process of quasi- 
linear relaxation. It also leads to a continuous absorption of energy 
and momentum from the HF field. On the other hand, the HF field 
increases the number of high-energy electrons. Beam instabilities can 
thereby arise. A comparison with experimental results is made. 


20953 (LA—7580-MS) Multiple-mirror axial confinement using 
the fluid model. Miller, G. (Los Alamos Scientific Lab., NM (USA)). 
= 1978. Contract W-7405-ENG-36. 14p. Dep. NTIS, PC A02/MF 
AOl. 


Axial plasma flow through a multiple mirror is calculated 
using the fluid equations with classical transport. The validity limits 
are discussed and an attempt is made to extend them. The results are 
compared with results in the literature. 


20954 (TRITA-EPP—78-06) Expansion of a plasma injected 
from an electrodeless gun along a magnetic field. Raadu, M.A. (Kung- 
jig Tekniska Hoegskolan, Stockholm (Sweden). Institutionen foer 
+ ma Apr 1978. 19p. Dep. NTIS (US Sales Only), PC A02/ 


The dynamics of a plasma injected from an electrodeless 
plasma gun (conical theta pinch) into a longitudinal magnetic field is 
studied theoretically. For the experiments referred to, conditions are 
collisionless for the ions and range from collision dominated to 
collisionless for the electrons. During the expansion of the injected 
plasma the electrons are trapped by an ambipolar electric field 
maintaining charge neutrality and a magnetic mirror at the gun. The 
development of the ion and electron distribution functions for the 
completely collisionless case is considered in detail. Assuming that 
the acceleration of the ions is negligible and taking the action 
integral over an electron oscillation to be an adiabatic invariant self 
similar solutions are found. The electrons lose energy adiabatically 
as a result of the plasma expansion and it is suggested that a re- 
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thermalisation process must operate in experimental situations to 
account for the observed electron energies. 


20955 (UCRL—S50002-77, pp 102-136) Section III. Research. 
Pearlstein, L.D.; Byers, J.A. 4 Jan 1978. 

In Magnetic fusion energy. Annual report, October 1976 
through September 1977. 

This year has seen the mirror program focus on two alternate 
mirror paths, the tandem mirror and the field-reversed mirror. 
Consequently there has been a moderate change in emphasis in the 
theory program. The fact that single-cell mirror physics is common 
to both paths necessitates continued studies in this area, which is 
now referred to as standard-mirror theory. 


20956 Kinetic theory of neutral hydrogen atoms penetrating a 
hydrogen plasma half-space: Analytic solution. Burrell, K.H.; Chu, C. 
(General Atomic Company, San Diego, California 92138). Phys. 
Fluids; 22: No. 2, 263-265(Feb 1979). 

Transport of neutral hydrogen atoms in uniform temperature 
hydrogen plasma half-spaces is considered. Using arbitrary ion distri- 
bution functions, analytic neutral solutions are found depending on 
one spatial and three velocity variables. These are evaluated for a 
Maxwellian distribution. 


20957 Inductive effects in flux conserving tokamaks. Bateman, 
G. (Oak Ridge National Laboratory, Oak Ridge, Tennessee 37830). 
Phys. Fluids; 22: No. 2, 354-360(Feb 1979). 

The evolution of flux conserving sequences of equilibria in 
circular cylindrical geometry is considered as the plasma is heated or 
compressed. It is shown that force-free currents are induced when 
the low pressure region at the edge of the plasma is compressed 
against a flux conserving wall. A force-free surface current is in- 
duced if there is a vacuum region between the expanding plasma and 
the wall. These edge currents run opposite to the direction of the 
current in the main body of the plasma. The force-free currents can 
be avoided or reversed at the edge of a plasma with diffuse resistiv- 
ity profile by programming the total longitudinal current as the 
plasma is heated or compressed. 


20958 Absence of particle drift in magnetic fields of translational 
symmetry. Pellat, R.; Schmidt, G. ment of Physics, Universi- 
ty of California, Los Angeles, California 90024). Phys. Fluids; 22: No. 
2, 381-382(Feb 1979). 

It is shown that a charged particle moving in a magnetic field 
described by the vector potential A/sub y/=Bx+f (z) experiences 
no drift motion. This, of course, includes the case of parabolic field 
lines A/sub y/=B/sub z/x+az?. 


20959 Averaged green function with applications to quasi-static 
plasma equilibrium. Vigfusson, G. New York, NY; New York Univ. 
(1978). 204p. University Microfilms Order No. 78-18,471. 

Thesis (Ph. D.). 

The mathematical theory of linearized quasistatic plasma 
equilibrium is discussed. First, it is shown that area-weighted (micro- 
canonical) averages and their derivatives are well-behaved when the 
given contours are properly restricted and when the averaged func- 
tion is sufficiently smooth. The theory of the linear generalized 
differential equation (GDE) can be formulated in terms of a doubly 
averaged Green function, G, for a second order elliptic PDE. It is 
shown that a Green function or a parametrix for a two dimensional 
elliptic PDE is projected by double average onto a parametrix for a 
second order ODE operator L where -LG = I + M. L is explicitly 
given and M is compact. This allows one to formulate a class of 
well-posed problems for this unusual functional equation. 


20960 Energy balance and efficiency of power stations with a 
pulsed tokamak reactor. Darvas, J. (Kernforschungsanlage, Juelich, 
Ger.); Davenport, P.A.; Foerster, S.; Knobloch, A.; Mitchell, 
J.T.D.; Sack, B. pp 48-52 of Sixth symposium on engineering prob- 
lems of fusion research. New York; Inst. of Electrical and Electronic 
Engineers Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

The energy balance of a fusion power station based on the 
Tokamak concept is examined with the aid of a model comprising 
three distinct elements: the reactor, the energy converter and the 
reactor operation equipment. The efficiency of each element is 
expressed in terms of the various energy flows and the product of 
these efficiencies gives the net station efficiency. The analysis takes 
account of pulsed operation and has general applicability. Numerical 
values for the net station efficiency are derived from detailed esti- 
mates of the energy flows for a Tokamak reactor and its auxiliary 
equipment in conjunction with advanced energy converters. 
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20961 Pressure dependence of gas breakdown by combined laser 
and microwave fields. Schmieder, R.W. (Sandia Laboratories, Liver- 
more, California 94550). J. Appl. Phys.; 50: No. 2, 712-725(Feb 1979). 

The effective-field concept is used to derive a breakdown 
criterion for a model gas subjected to strong laser and microwave 
fields. This classical model includes diffusion, collisions, and the 
finite pulse length. The pressure dependence of this criterion is 
explored, and it is found that, under the proper conditions, it is 
possible to produce one or two narrow pressure regions in which 
breakdown will occur, or two broad breakdown regions separated 
by an extremely narrow nonbreakdown region. The criterion is 
extended to account for time-dependent field intensities and frequen- 
cies. 


PLASMA INSTABILITIES 
REFER ALSO TO CITATION(S) 20955 


20962 (IPPCZ—213, pp 53-75) Study of low-frequency paramet- 
ric instabilities in inhomogeneous plasma. Vlasov, V.V.; Kitsenko, 
A.B.; Panchenko, V.I.; Rozhkov, A.M.; Stepanov, K.N.; Farenik, 
V.I. (AN Ukrainskoj SSR, Kharkov. Fiziko-Tekhnicheskij Inst.). 
May 1976. (In Russian). 

From Czechoslovak seminar on plasma physics and technol- 
ogy; Liblice, Czechoslovakia (31 Mar 1977). 


The experimental results are presented of an investigation of 
the interaction between the inhomogeneous magnetoactive plasma 
and the high amplitude wave with frequency wo near the lower 
hybrid frequency. The decay was observed of the pumping wave 
into high- and low-frequency waves. This process has a threshold 
character and is accompanied by the occurrence of energetic elec- 
trons and by an increase in their temperature. Below the threshold 
the satellite waves are excited owing to the interaction of the drift 
wave generated in the plasma by the pumping wave. Drift waves are 
stabilized above the threshold. The same processes are studied in the 
DC crossed magnetic and electric fields. Ion sound-, ion cyclotron- 
and low frequency-drift waves are observed in the low frequency 
branch. The development of parametric instabilities influences the 
ion energy distribution function. The experimental results were 
found to be in good agreement with the linear theory of parametric 
instabilities. 


20963 (LA—7618-MS) Stability theory for internal ring configu- 
rations. Miller, G. (Los Alamos Scientific Lab., NM (USA)). Jan 
1979. Contract W-7405-ENG-36. 13p. Dep. NTIS, PC A02/MF 
AOl. 


The magnetohydrodynamic stability theory of internal ring 
configurations is developed using a nearly cylindrical, sharp-bound- 
ary plasma model. 


20964 (WFPS-TME—089) Feedback control of vertical instabil- 
ity in TNS. Frantz, E.R. (Westinghouse Electric Corp., Pittsburgh, 
PA (USA). Fusion Power Systems Dept.). May 1978. Contract EG- 
7-C-02-4231. 64p. Dep. NTIS, PC A04/MF AO1. 

Due to the unfavorable curvature of the vertical vacuum 
magnetic field, elongated plasmas are vertically unstable when the 
elongation, epsilon, becomes too large. The TNS (The Next Step) 
tokamak, as evolved in the Westinghouse-ORNL studies has an 
inside-D configuration (epsilon = 1.6, A = 5/1.25 = 4) character- 
ized by an average decay index n approximately equal -0.75 at the 
plasma flux surface near the magnetic axis and is vertically unstable 
with a growth rate yo approximately 10° sec™’. Eddy currents 
produced in the vacuum vessel wall will slow this instability to 
growth rates yo approximately 10? sec”! provided there are no 
transverse insulating gaps in the vessel wall. A matrix equation has 
been developed for calculating the eddy currents induced in the EF 
coils and their stabilizing effect. Control theory for feedback systems 
with and without delay time is presented and possible plasma posi- 
tion detectors are discussed. For a plasma current of 6.1 MA, the 
controller peak power requirements using separate controller cir- 
cuits are approximately 1 MW depending upon EF coil configura- 
tions and time delay. This feedback system is designed to stabilize a 
maximum plasma excursion of 10 cm from the midplane with delay 
times up to 2 sec. 


20965 Cyclotron maser instability for intense solid electron 
beams. Uhm, H.S.; Davidson, R.C. (Department of Physics and 
Astronomy, University of Maryland, College Park, Maryland 
20742). J. Appl. Phys.; 50: No. 2, 696-701(Feb 1979). 

The cyclotron maser instability for a solid relativistic electron 
beam propagating parallel to a uniform axial magnetic field Boe/sub 
z/ is investigated. The stability analysis is carried out within the 
framework of the linearized Vlasov-Maxwell equations. It is assumed 
that v/gamma-circumflexvery-much-less-thanl, where v is Budker's 
parameter and gamma-circumflexmc? is the electron energy. Stabil- 
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ity properties are investigated for the choice of equilibrium distribu- 
tion function in which all electrons have the same value of total 
perpendicular energy, the same value of axial velocity, and a step- 
function distribution in canonical angular momentum. The instability 
growth rate is calculated including a determination of the optimum 
value of the beam radius Ro for maximum growth. It is found that 
the maximum growth rate for a solid beam is comparable to the 
maximum growth rate for a hollow beam. 


20966 Microstability of a focused ion beam propagating through 
a z-pinch plasma. Ottinger, P.F.; Mosher, D.; Goldstein, S.A. (Naval 
Research Laboratory, Washington, D.C C. 20375). Phys. Fluids; 22: 
No. 2, 332-337(Feb 1979). 

A beam-plasma system consisting of a focused light ion beam 
propagating through a z-pinch plasma is analyzed for microinstabili- 
ties. Two instabilities are discussed, one driven by the relative 
streaming between beam ions and electrons and the other driven by 
streaming between plasma ions and electrons. Conditions for stability 
of both modes are derived and are used to demonstrate that ion 
beams appropriate for use in a pellet fusion device can be p: ted 
to the pellet through a z-pinch plasma without disruptive microtur- 
bulence. 


20967 Hydrodynamic instability and spontaneous magnetic fields 
in a spherical laser plasma. Afanas’ev, Y.V.; Gamalii, E.G.; Lebo, 
1.G.; Rozanov, V.B. (P. N. Lebedev Physics Institute, USSR Acade- 
my of Sciences). Sov. Phys. - JETP (Engl. Transl.); 47: No. 2, 271- 
275(Feb 1978). 

We consider the magnetic fields generated in a spherical laser 
target by the appearance of thermoelectric currents in the regi 
between the thermal-wave front and the surface on which the 
hydrodynamic velocity is equal to the local velocity of sound (the 
Jouguet point). Noncollinear temperature and density gradients are 
produced by small perturbations and by the development of a 
Rayleigh-Taylor instability. For targets in the form of — shells, 
which are being studied in contemporary experiments, these fields 
amount to ~ 10° G at laser-irradiation energies ~ 10? J [N. G. Jaca id 
et al., JETP Lett. 23, 428 (1976)] and are capable of 
plasma i in the indicated region (w/sub e/tau/sub e/~ 1). Outside = 
target, the fields decrease rapidly to less than one gauss at a distance 
~1 mm. 


20968 Kinetic theory of the nonlinear wave interaction in a semi- 
bounded plasma. Sitenko, A.G.; Pavlenko, V.N. herrea of Theo- 
retical Physics, Academy of Sciences of the Ukrainian SS IR). Sov. 
Phys. - JETP (Engl. Transl.); 47: No. 1, 65-72(Jan 1978). 

We develop a kinetic theory of the nonlinear wave interaction 
in a semi-bounded plasma for the specular-reflection model. We 
obtain the nonlinear equation for the field; we use this to study the 
surface-wave resonant interaction that leads to decay and explosive 
instabilities. 

20969 Nonlinear saturation of the dissipative trapped electron 
instability. Migliuolo, S. Rochester, NY; Univ. of Rochester (1977). 
144p. University Microfilms Order No. 78-18, 277. 

Thesis (Ph. D.). 

The nonlinear saturation of the dissipative Sopent electron 
instability in a linear mirror geometry is analyzed for conditions 
corresponding to a recently performed experiment. The particles in 
the plasma are separated into three species: trapped electrons, whose 
behavior is governed by a drift-kinetic equation with a Krook-type 
collision operator, circulating (untrapped) electrons described by a 
simple Boltzmann response (or in later models by a collisionless drift 
kinetic equation) and ions which are treated via a viscous fluid 
équation with finite Larmor radius effects. We use a slab geometry 
and establish a linear threshold resulting from a balance between the 
(destabilizing) detrapping of the electrons and the (stabilizing) vis- 
cosity of the ions (and, in the later models, the Landau damping of 
the circulating electrons). Experimental parameters with a collision 
frequency anti v/sub e/ are then chosen thereby determining the 
threshold frequency w of the most unstable eigenmode. 


20970 Parametric instabilities in hot plasmas near the lower- 
hybrid frequency I. Porkolab, M. (Max-Planck-Institut fuer Plasma- 
physik, Muenchen, Germany). pp 118 of Third symposium on 
plasma heating in toroidal devices. Sindoni, E. (ed.). Bologna, Italy; 
Editrice Compositori (1976). 

The theory of parametric instabilities near the lower-hybrid 
frequency will be presented. Hot plasma effects will be included to 
all orders of the ion Larmor radius. The transitions from the regime 
of resonant decay into ion cyclotron waves and cold lower-hybrid 
waves to the regime of quasi-modes and hot lower-hybrid waves 
(and ion Bernstein waves) will be demonstrated. 


PLASMA WAVE PHENOMENA 
REFER ALSO TO CITATION(S) 20968 
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(AD-A—056788) Excitation of large amplitude plasma 
waves by runaway electrons. Technical report. Leboeuf, J.N.; Tajima, 
T.; Morales, G.J. (California Univ., Los Angeles (USA). Plasma 
Physics Group). Apr 1978. Contract N00014-75-C-0476. 23p. 
(PPG 349). IS PC A02/MF AOl1. 

A relativistic computer simulation demonstrates that the ap- 
plication of a DC electric field enhances the excitation of plasma 
waves through runaway electrons. The presence of an elongated tail 
in the distribution function gives rise to acoustic-type modes which 
interact strongly with the runaway population. The waves produce a 
strong drag which reduces the runaway momentum increase from 2/ 
3 to 1/2 of the free fall value. A threshold DC electric field is found 
above which there is no collective slowdown. (Author) 


20972 (AD-A—056789) Effect of a dc electric field on beam 

Technical report. Morales, G.J. (California Univ., Los An- 
geles (USA). Plasma Physics Group). Jun 1978. Contract N00014-75- 
C-0476. 21p. (PPG—357). NTIS PC A02/MF AO. 

In the absence of wave damping the momentum of a weak 
cold beam can be clamped while the wave amplitude increases 
secularly in time. When wave damping is present a nonlinear equilib- 
rium is attained in which the beam evolves into a singular charge 
clump which drifts at constant velocity through the plasma. 
(Author) 


(AD-A—056844) Excitation of lower hybrid waves in a 

plasma. Doctoral thesis. Decyk, V.K.; Dawson, J.M.; Morales, 

G.J. (California Univ., Los Angeles (USA). Plasma Physics Group). 

Feb 1978. Contracts N00014-75-C-0476;EY-76-C-03-0010. 44p. 
(PPG—338). NTIS PC A03/MF AO1. 

A computer simulation study of the launching of lower 
hybrid waves by external sources and their propagation in a finite 
but homogeneous plasma slab is presented. The study makes use of a 
2-1/2 dimensional, electrostatic particle code developed for simula- 
tion of bounded plasma. A number of antenna configurations are 
considered: a point source, two finite-length capacitor plates, and a 
phased array of capacitor plates. When the oscillating frequency 
does not match a bounded plasma resonance, one can observe 
resonance cones, energy absorption at the plasma surface, ion cyclo- 
tron modulation of the source, and energetic ions, depending on the 
parameters chosen. The excitation of a bounded plasma resonance is 
also considered. The nonlinear evolution of the resonance shows that 
wave-particle interactions and ponderomotive force effects play an 
important role. The possibility of controlling the electron tempera- 
ture profile is discussed. (Author) 


20974 (AD-A—056851) Multidimensional nonlinear langmuir 
waves. Interim report. Wang, P.K.C. (California Univ., Los Angeles 
(USA). School of Engineering and Applied Science). Oct 1977. 32p. 
(UCLA-ENG—7766). NTIS PC A03/MF AO1. 

The formation, interaction and collapse of nonlinear Lang- 
muir waves in plasmas have been studied extensively in recent years. 
In most of the existing works, attention is focused primarily on the 
formation and interaction of solitary waves. Exact expressions for 
these solitary waves for various regimes have been obtained only for 
the one-dimensional case. Recently, the possibility of existence of 
solitary Langmuir waves for higher dimensions was discussed. This 
study obtains conditions for the existence or nonexistence of multidi- 
mensional, nonlinear Langmuir travelling waves, including the peri- 
odic and the usual solitary waves. 


20975 (AD-A—056855) Stimulated raman scattering involving 
two plasma waves. Interim report. Himmell, L.C. (California Univ., 
Los Angeles (USA). School of Engineering and Applied Science). 
Oct 1977. 37p. (UCLA-ENG—7769). NTIS PC A03/MF AO1. 

The parametric decay of an intense, coherent electromagnetic 
wave into a plasma wave and scattered electromagnetic waves in a 
homogeneous plasma (stimulated Raman scattering) is generalized to 
include coupling of secondary waves in the plasma. The secondary 
waves consist of a plasma wave harmonic and its associated mixed 
electromagnetic-electrostatic sidebands. Explicit results are obtained 
for wave amplitudes and nonlinear growth rates when gamma t > 
or = 1, where gamma is the linear growth rate of the fundamental. 
It is shown that, in this regime, the nonlinear growth rate gamma sub 
NL is 2 gamma/3. (Author) 


20976 Analytic theory of linear resonant absorption. Pert, G.J. 
(Hull Univ. (UK). Dept. of Applied Physics). Plasma Phys.; 20: No. 
3, 175-188(Mar 1978). 

The analytic theory of resonant absorption is reviewed to 
resolve the discrepancy with numerical calculations. The equiv- 
alence of this approach with an alternative one is demonstrated. It is 
shown by numerical evaluation that provided exact solutions of the 
complementary functions are used, the analytic theory yields results 
in excellent agreement with numerical calculations. 


20977 (IPPCZ—213, pp 20-21) Radiation pressure effects of 
two-dimensional electromagnetic wave packets in fluids. Petrzilka, 
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V.A. (Ceskoslovenska Akademie Ved, Prague. Ustav Fyziky Plaz- 
matu). May 1976. 

From Czechoslovak seminar on plasma physics and technol- 
ogy; Liblice, Czechoslovakia (31 Mar 1977). 


20978 (IPPCZ—213, pp 76-96) Parametric excitation of weak 
ion acoustic turbulence in inhomogeneous plasmas. Prinzler, H. (Aka- 
demie der Wissenschaften der DDR, Berlin. Zentralinstitut fuer 
Elektronenphysik). May 1976. 

From Czechoslovak seminar on plasma physics and technol- 
ogy; Liblice, Czechoslovakia (31 Mar 1977). 


The results of experiments with parametric excitation of ion 
acoustic turbulence are reported and compared with the inhomogen- 
eous plasma capacitor model. DC and RF discharges in mercury are 
used, the high-frequency pump field being coupled to a plasma by 
waveguides or plane grids. In a low-noise RF discharge plasma, the 
pump energy transferred to ions via decay processes remains con- 
centrated near one spectral line only. Contrarily, in strongly fluctuat- 
ing DC discharge plasma, the wsup(-1.5) dependence of the low- 
frequency spectrum, typical for the ion acoustic turbulence is ob- 
served. In the latter case, the parametrically excited energy redistrib- 
utes over the whole spectrum due to the strong internal energy 
transport even if the pump field is not strong enough to generate the 
cascade processes. Thus, the strong internal interaction between 
various ion modes is necessary for the excitation of the ion turbu- 
lence. 


20979 (ITF—76-133-R) Radiation of nonequilibrium plasma 
layer. Zagorodnii, A.G.; Yakimenko, I.P. (AN Ukrainskoj SSR, 
Kiev. Inst. Teoreticheskoj Fiziki). 1976. 25p. (In Russian). Dep. 
NTIS (US Sales Only), PC A03/MF A011. 

The energy relations are determined for spontaneous emission 
of plasma layer in case when the plasma is in stationary but nonequi- 
librium state. Possible instability of the quasistatic surface excitations 
and the anomal effective temperature increasing of quasistationary 
field of spontaneous emission are shown. The numerical calculation 
of frequency and angular distribution of the intensity for spontane- 
ous emission of non-isothermal electron-ion plasma layer is done. 


20980 (ITF—77-11-R) Four-wave resonant interaction in plasma. 
Sitenko, A.G.; Zasenko, V.I.; Fal’k, L.R. (AN Ukrainskoj SSR, 
Kiev. Inst. Teoreticheskoj Fiziki). 1977. 23p. (In Russian). Dep. 
NTIS (US Sales Only), PC A03/MF AO1. 

The eigen frequency nonlinear shift in plasma due to the 
fourwave resonant interaction is considered. The magnitude of a 
nonlinear shift is expressed in terms of nonlinear plasma susceptibili- 
ties and interactive wave amplitudes. It is shown that in one- 
dimensional case eigen frequency nonlinear shift is possible only if 
the thermal motion of particles is taken into account. The magnitude 
of the eigen frequency nonlinear shift for the Langmuir waves in 
plasma is determined. 


20981 (ITF—77-49-R) Emission of electromagnetic waves by 
semi-bounded weakly ionized plasma. Zagorodnii, A.G.; Krivtsun, 
1.V.; Yakimenko, I.P. (AN Ukrainskoj SSR, Kiev. Inst. Teoretiches- 
koj Fiziki). 1977. 35p. (In Russian). Dep. NTIS (US Sales Only), PC 
A03/MF AOl1. 

The influence of the collisions between charged and neutral 
particles on the spectral distributions of the spontaneous emission of 
electromagnetic waves from the semi-bounded partially ionized 
plasma is considered within the model representations. The main 
attention is paid to elucidating the relative role of different dissipa- 
tive mechanisms (collisionless electron and the Landau ion damping 
and collisions with neutrals) in the formation of the radiation spec- 
trum in the case of the half-space of weakly ionized plasma. The 
applicability of the hydrodynamical theory of thermal emission from 
the semi-bounded plasma is investigated. 


20982 Possible inverse cascade behavior for drift-wave turbu- 
lence. Fyfe, D.; Montgomery, D. (Department of Computer Science, 
Yale University, New Haven, Connecticut 06520). Phys. Fluids; 22: 
No. 2, 246-248(Feb 1979). 

The turbulent behavior of a two-dimensional dynamics of 
electrostatic drift-wave turbulence, proposed by Hasegawa and 
Mima, is explored analytically and numerically. A dual-cascade 
hypothesis leads to modal potential spectra which vary as k/sup -14/ 
3/ at lower k and k~ ® at higher k. 


20983 Parametric decay of lower hybrid waves in a plasma: 
Effect of ion nonlinearity. Tripathi, V.K.; Liu, C.S.; Grebogi, C. 
ge of Physics and Astronomy, University of Maryland, 
om Park, Maryland 20742). Phys. Fluids; 22: No. 2, 301-309(Feb 


: The contribution of ion nonlinearity to the coupling coeffi- 
cients for parametric decay, quasi-mode decay, oscillating two- 
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stream instability, and modulational instability of a lower hybrid 
pump (konot =0) has been obtained by solving the full Vlasov 
equation for magnetized ions. It is seen that the contribution of ions 
is important only for decay into a Bernstein wave of short perpen- 
dicular wavelength (w>>k/sub z/v/sub e/, k/sub perpendicular/ 
rho/sub i/> > 1). A comparative study of various channels of decay 
reveals that the oscillating two-stream instability and nonlinear 
Landau damping by electrons are the predominant channels in the 
high density region. Modulational instability and the decay into an 
ion acoustic wave are seen to be irrelevant to tokamaks. 


20984 Diagnosing oscillatory growth or decay. Buneman, O. 
(Institute for Plasma Research Stanford University Stanford, Califor- 
nia 94305). J. Comput. Phys.; 29: No. 2, 295-296(Nov 1978). 

A recurrence relation is derived enabling one to easily study 
the time dependence of variables in a simulated plasma. (AIP) 


20985 Experimental observation of enhanced scattering of elec- 
tromagnetic waves by a plasma in the presence of a singular point. 
Budnikov, V.N.; Varfolomeev, V.I.; Novik, K.M.; Piliya, A.D.; 
Rozhdestvenskii, V.V. (A. F. Ioffe Physicotechnical Institute, USSR 
Academy of Sciences). JETP Lett. (USSR) (Engl. Transl.); 28: No. 2, 
62-65(20 Jul 1978). 

Enhanced scattering of electromagnetic waves by spontane- 
ous plasma fluctuations, an effect connected with linear transforma- 
tion, has been observed in experiment. 


20986 Interaction between high-frequency waves and low-fre- 
quency waves in an active medium. Ezerskii, A.B.; Kiyashko, S.V. 
(Gor’kii Scientific-Research Radiophysics Institute). Sov. Phys. - 
Tech. Phys. (Engl. Transl.); 23: No. 5, 541-544(May 1978). 

The interaction of high-frequency and low-frequency electro- 
magnetic waves in an active medium with a quadratic nonlinearity is 
studied theoretically and experimentally. The explosive interaction 
in such a medium can result in stationary coupled waves. The form 
of the waves is studied as a function of the dispersion properties and 
nonlinear characteristics of the medium. The envelope of the high- 
frequency waves can take the form of a periodic pulse train. The 
present experiments have been carried out with high-frequency 
waves and low-frequency waves, both in the rf range. 


20987 Contribution to the theory of the oscillations of a plasmon 
gas in a weakly turbulent plasma. Akhiezer, A.I.; Aleksin, V.F.; 
Khodusov, V.D. (Khar’kov Physicotechnical Institute, Ukrainian 
Academy of Sciences). Sov. Phys. - JETP (Engl. Transl.); 47: No. 3, 
495-498(Mar 1978). 

A theory is developed of plasmon-gas oscillations in the case 
of weakly turbulent magnetoactive plasma. The oscillations take 
place in the drift velocity and in the plasmon temperature. Special 
investigations are made of waves in a gas of MHD plasmons: 
secondary MHD waves having a linear dispersion law. The phase 
velocity of these depends on the relation between the speed of sound 
and the Alfven velocity. If the speed of sound is less than the Alfven 
velocity, then the velocity of the secondary MHD waves is close to 
that of the sound. If the inverse relation holds, then the secondary 
MHD wave velocity is close to the Alfven velocity. 


20988 Langmuir solitons. Antipov, S.V.; Nezlin, M.V.; Snezh- 
kin, E.N.; Trubnikov, A.S. (I. V. Kurchatov Institute of Atomic 
Energy). Sov. Phys. - JETP (Engl. Transl.); 47: No. 3, 506-516(Mar 
1978). 

We give in more detail than in our preliminary reports [JETP 
Lett. 23, 562 (1976); 25, 145 (1977)] the results of experiments which 
investigate the formation of solitons due to the self-compression of 
large-amplitude Langmuir waves. The experiments are performed in 
the regime of a magnetized collisionless plasma in contrast to the 
experiments by Wong et al., and Ikezi and coworkers [A. Y. Wong 
and B. H. Quon, Phys. Rev. Lett. 34, 1499 (1975); H. Ikezi, K. 
Nishikawa, and K. Mima, J. Phys. Soc. Japan 37, 766 (1974); H. 
Ikezi, R.P.H. Chang, and R. A.,Stern, Phys. Rev. Lett. 36, 
1047(1976)] in which there was no magnetic field and the plasma was 
collisional. The build-up of Langmuir waves in the plasma is realized 
in two independent ways: by an external rf electrical field and by an 
electron beam. The two methods for wave pumping give results 
which agree. We show that a quasi-one-dimensional Langmuir soli- 
ton (an equilibrium density well filled with Langmuir waves) exists, 
that it has the size of the order of the one expected theoretically, and 
that it turns out to be a relatively stable configuration. The lifetime 
of a free soliton (when there is no pumping) with an energy density 
W/nT=6én/n=5 to 10% and a size A=20 r/sub D/ exceeds several 
tens of thousands of Langmuir oscillation periods and its mean free 
path (together with the moving plasma) exceeds 40 to 50 cm. 


20989 Experimental investigation of quasistationary waves ex- 
cited by periodic injection of electron bunches into plasma. Gladkii, 
A.M.; Kovalenko, V.P. (Institute of Physics, Ukrainain Academy of 
Sciences). Sov. Phys. - JETP (Engl. Transl.); 47: No. 3, 517-521(Mar 
1978). 
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The interaction between a density-modulated electron beam 
and plasma has been investigated experimentally. It has been estab- 
lished that, in contrast to the usual beam-plasma systems with 
continuous injection, the injection of preformed electron bunches 
satisfying the equilibrium condition into plasma results in the excita- 
tion of nonlinear quasistationary waves of constant amplitude and 
profile (BGK waves). The instability of the stationary waves has 
been observed experimentally. 


20990 Stimulated Mandel’shtam-Brillouin scattering in an ex- 
panding plasma. Gorbunov, |.M.; Polyanichev, A.N. (P. N. Lebedev 
Physics Institute, USSR Academy of Sciences). Sov. Phys. - JETP 
(Engl. Transl.); 47: No. 2, 290-295(Feb 1978). 

The decrease in the intensity of an electromagnetic wave as . 
result of SMBS in an expanding inhomogeneous laser 
investigated. It is shown that the SMBS depends strongly on the 
gasdynamics of the plasma corona and decreases with decreasing 
rate of plasma expansion and with decreasing inhomogeneity scale. 


20991 Behavior of the field of an electromagnetic wave in an 
inhomogeneous plasma near the point at which €/sub x/x vanishes. 
Dickman, S.M. (Institute for Physical Problems, Academy of Sci- 
ences of the USSR). Sov. Phys. - JETP (Engl. Transl.); 47: No. 1, 58- 
65(Jan 1978). 

The problem of the behavior of the field of an electromagnet- 
ic wave in an inhomogeneous anisotropic medium near the singular- 
ity €/sub x/x=0 is solved generally in the case when the characteris- 
tic wavelength is much smaller than the size of the inhomogeneity. 
The solution is valid for any means of exciting the wave, and also 
does not depend on the type of resonance under consideration, 
which is determined by the specific nature of spatial dispersion or by 
collisions. Cases are considered of applying the theory developed in 
the present paper for investigating different plasma resonances aris- 
ing in an inhomogeneous plasma near a singularity. 


FUSION POWER PLANT TECHNOLOGY 
REFER ALSO TO CITATION(S) 19027 


20992 (COO—2387-91) Tokapole II device. Sprott, J.G. (Wis- 
consin Univ., Madison (USA)). May 1978. Contract EY-76-S-02- 
2387. 15p. Dep. NTIS, PC A02/MF AOI. 

A discussion is given of the design and operation of the 
Tokapole II device. The following topics are considered: physics 
considerations, vacuum vessel, poloidal field, ring and support 
design, toroidal field, vacuum system, initial results, and future plans. 
(MOW) 


20993 (DOE/ET—0071) Issues facing the U.S. mirror program. 
George, T.V. (Department of Energy, Washington, DC (USA). 
Office of Fusion Energy). Jul 1978. 73p. Dep. NTIS, PC A04/MF 
AOl. 

Some of the current issues associated with the U.S. Magnetic 
Mirror Program are analyzed. They are presented as five separate 
papers entitled: (1) Relevant Issues Broughtup by the Mirror Reac- 
tor Design Studies. (2) An Assessment of the Design Study of the 1 
MeV Neutral Beam Injector Required for a Tandem Mirror Reac- 
tor. (3) The Significance of the Radial Plasma Size Measured in 
Units of Ion Gyroradii in Tandem Mirrors and Field Reversed 
Mirrors. (4) Producing Field Reversed Mirror Plasmas by Methods 
used in Field Reversed Theta Pinch. (5) RF Stoppering of Mirror 
Confined Plasma. 


es (DOE/ET—0072) United States magnetic fusion energy 
. Dean, S.O. (Department of Energy, Washington, DC 
(USA). ea of Fusion Energy). Aug 1978. 176p. Dep. NTIS, PC 
A09/MF 
This pooled describes the programs of the Office of Fusion 
Energy in magnetic confinement systems. The following ri are 
described: (1) policy, (2) magnetic fusion energy program, (3) phys- 
ics proof-of-principle programs, (4) major scaling experiments, (5) 
energy producing experimental reactors: design studies and long lead 
time technology development, (6) commercialization: reactor de- 
signs and systems studies, and (7) enhancement studies. (MOW) 


20995 (LA—7359-P) Proposal for the theoretical investigation of 
the relativistic beam-plasma interaction with application to the proof- 
of-principle electron beam-heated linear solenoidal reactor. Thode, 
L.E. (Los Alamos Scientific Lab., NM (USA)). Sep 1978. Contract 
W-7405-ENG-36. 21p. Dep. NTIS, PC A02/MF AO1. 

A 36-month program to study the linear relativistic electron 
beam-plasma interaction is proposed. This program is part of a joint 
proposal between the Physics International Company (PI) and Los 
Alamos Scientific Laboratory (LASL) that combines the advanced 
electron beam generator technology at PI with the highly developed 
computer simulation technology at LASL. The proposed LASL 
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program includes direct support for 1- and 3-m beam-plasma interac- 
tion experiments planned at PI and development of theory relevant 
for design of a 10-m proof-of-principle electron beam-driven linear 
solenoidal reactor. 


20996 (LBL—8167) Density and magnetic field measurements in 
the Tormac IV-c plasma. Coonrod, J.W. Jr. (California Univ., Berke- 
ley (USA). Lawrence Berkeley Lab.). Sep 1978. Contract W-7405- 
ENG-48. 183p. Dep. NTIS, PC A09/MF AO1. 

Thesis. 

This thesis describes the design, construction, and operation 
of Tormac IV-c, and reports on the results, with emphasis on 
describing the behavior of the density compression and field penetra- 
tion. 


20997 (ORNL/TM—6457) Summary of EBT-I experimental re- 
sults. Dandl, R.A.; Baity, F.W. Jr.; Becker, M.C. (Oak Ridge Na- 
tional Lab., TN (USA)). Oct 1978. Contract W-7405-ENG-26. 8ip. 
Dep. NTIS, PC A0S/MF AOl1. 

Experiments in the ELMO Bumpy Torus (EBT-I) are de- 
scribed which demonstrate that plasma currents produced by micro- 
wave heated, hot-electron annuli can produce macroscopically stable 
plasma confinement in a steady-state bumpy torus. The diagnostic 
developments which provide the array of tools required to docu- 
ment the plasma properties are described. The toroidal plasma 
parameters were measured over a modest range of operating Condi- 
tions and are categorized by the theoretically relevant parameter v/ 
0), where v is the electron collision frequency and 1 is the average 
electron precession frequency about the toroidal axis. The relevance 
of the theoretical transport model is discussed in a comparison with 
the data. 


20998 (UCRL—S50002-77) Magnetic fusion energy. Annual 
report, October 1976 through September 1977. Harrison, M.A.; Gott- 
lieb, L. (eds.). (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 4 Jan 1978. Contract W-7405-ENG-48. 160p. Dep. 
NTIS, PC A08/MF AO1. 

Separate abstracts were prepared for each of the 3 included 
sections. (MOW) 


20999 (UCRL—50002-77, pp 3-55) Section I. Confinement sys- 
tems. Post, R.F. 4 Jan 1978. 

In Magnetic fusion energy. Annual report, October 1976 
through September 1977. 

The main confinement-related developments concerned fur- 
ther improvements in 2XIIB operating and plasma parameters and 
design and construction of two new mirror facilities, the Tandem 
Mirror Experiment (TMX) and the Mirror Fusion Test Facility 
(MFTF). 


21000 (UCRL—81587) Mirror fusion test facility. Post, R.F. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 8 
Sep 1978. Contract W-7405-ENG-48. 24p. (CONF-780946—7). Dep. 
NTIS, PC A02/MF AO1. 

From Driven magnetic fusion reactors; Erice, Italy (18 Sep 
1978). 

The MFTF is a large new mirror facility under construction 
at Livermore for completion in 1981—82. It represents a scaleup, by 
a factor of 50 in plasma volume, a factor of 5 or more in ion energy, 
and a factor of 4 in magnetic field intensity over the Livermore 
2XIIB experiment. Its magnet, employing superconducting NbTi 
windings, is of Yin-Yang form and will weigh 200 tons. MFTF will 
be driven by neutral beams of two levels of current and energy: 1000 
amperes of 20 keV (accelerating potential) pulsed beams for plasma 
startup; 750 amperes of 80 keV beams of 0.5 second duration for 
temperature buildup and plasma sustainment. Two operating modes 
for MFTF are envisaged: The first is operation as a conventional 
mirror cell with n/sup tau/ approximately equal to 10!* cm~$ sec, 
W/sub i/ = 50 keV, where the emphasis will be on studying the 
physics of mirror cells, particularly the issues of improved tech- 
niques of stabilization against ion cyclotron modes and of maximiza- 
tion of the electron temperature. The second possible mode is the 
further study of the Field Reversed Mirror idea, using high current 
neutral beams to sustain the field-reversed state. Anticipating success 
in the coming Livermore Tandem Mirror Experiment (TMX) 
MFTF has been oriented so that it could comprise one end cell of a 
scaled up TM experiment. Also, if MFTF were to succeed in 
achieving a FR state it could serve as an essentially full-sized physics 
prototype of one cell of a FRM fusion power plant. 


21001 (UCRL—81611) Mirror hybrid reactors. Moir, R.W. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 11 
Sep 1978. Contract W-7405-ENG-48. 28p. (CONF-780946—8). Dep. 
NTIS, PC A03/MF AOl1. 
on From Driven magnetic fusion reactors; Erice, Italy (18 Sep 
). 

The fusion-fission hybrid is a combination of the fusion and 

fission processes, having features which are complementary. Fission 
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energy is running out of readily available fuel, and fusion has extra 
neutrons which can be used to breed that fission fuel. Fusion would 
have to take on an extra burden of radioactivity, but this early 
application would give fusion, which does not work well enough 
now to make power, practical experience which may accelerate 
development of pure fusion. 


21002 Sixth symposium on engineering problems of fusion re- 
search. New York; Inst. of Electrical and Electronic Engineers Inc. 
(1976). 1278p. (CONF-751125—). IEEE Service Center, Piscataway, 
NJ. 


From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 
Separate abstracts were prepared for 120 of the included 
pers. Abstracts for the remaining papers were previously entered 
into the data base. (MOW) 


21003 Optimization of Q/sub E/ for the experimental power 
reactor. Vaslow, D.F.; McHarg, B.B. Jr.; Toffolo, W. (General 
Atomic Co., San Diego, CA). pp 26-31 of Sixth symposium on 
engineering problems of fusion research. New York; Inst. of Electri- 
cal and Electronic Engineers Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

The optimization equations are described for the power gain 
and the net power output for a tokamak fusion reactor. Various 
parameters were substituted into the equations and optimum condi- 
tions were evaluated. (MOW) 


21004 Analysis of the long term potential of the U.S. magnetical- 
ly confinement fusion programs. Nichols, S.P. pp 67-70 of Sixth 
symposium on engineering problems of fusion research. New York; 
Inst. of Electrical and Electronic Engineers Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

An evaluation has been performed of the current long term 
plans of the U.S. Division of Controlled Thermonuclear Research 
(DCTR) using the Partitive Analytical Forecasting (PAF) Tech- 
nique. As part of this study, PERT type logic networks were 
constructed to describe the DCTR plans in order to perform simula- 
tions under various funding schemes. The Tokamak, Mirror and 
Theta pinch programs were evaluated individually, and together to 
aid in the overall picture of possible futures of the fusion effort. 
Outputs from the computer simulations include time, cost and likeli- 
hood of success for various selected developments in the programs. 
The likelihood of success is indicative of the confidence of ultimate 
completion of stated events. The input data were collected from 
individuals involved in fusion related research at the major govern- 
— laboratories and universities currently involved in the DCTR 
effort. 


21005 Toroidal electron beam energy storage for controlled 
fusion. Clark, W.; Korn, P.; Mondelli, A.; Rostoker, N. (Maxwell 
Labs., Inc., San Diego, CA). pp 178-183 of Sixth symposium on 
engineering problems of fusion research. New York; Inst. of Electri- 
cal and Electronic Engineers Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

In the presence of an external magnetic field stable equilibria 
exist for an unneutralized electron beam with v/y >1. As a result, it 
is in principle, possible to store very large quantities of energy in 
relatively small volumes by confining an unneutralized electron 
beam in a Tokamak-like device. The energy is stored principally in 
the electrostatic and self-magnetic fields associated with the beam 
and is available for rapid heating of pellets for controlled fusion. The 
large electrostatic potential well in such a device would be sufficient 
to contain energetic alpha particles, thereby reducing reactor wall 
bombardment. This approach also avoids plasma loss and wall 
bombardment by charge exchange neutrals. The conceptual design 
of an electrostatic Tokamak fusion reactor (ETFR) is discussed. A 
small toroidal device (the STP machine) has been constructed to test 
the principles involved. Preliminary experiments on this device have 
produced electron densities approximately 10% of those required in 
a reactor. 


21006 Engineering of the divertor injection tokamak experiment 
(DITE). Plummer, K.M.; Bayes, D.V.; Bell, D.; Burt, J.; Galloway, 
F.; Sanders, B.C.; Skelton, D.E.; Varley, G.L. (Culham Lab., Oxon, 
Eng.). pp 361-365 of Sixth symposium on engineering problems of 
fusion research. New York; Inst. of Electrical and Electronic Engi- 
neers Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

The DITE assembly has been constructed to study the effect 
of powerful neutral injection and the use of magnetic divertors in 
Tokamak systems. In addition, the plasma is stabilized by a position 
controlled feed-back vertical field system developed from results on 
the CLEO experiment, and added to DITE later in the design stage. 
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The machine is designed for an ultimate plasma current of 340 kA, 
peo minor radius of 23 cm at q = 2, on a major radius of 113 

e 28 kG Bphi field, from 16 liquid nitrogen cooled coils has a 
2% ripple at the edge of the plasma. The divertor is a “bundle” type, 
the present design of which is limited to operating in a Bphi field of 
18 kG. Neutral Injection, initially by two, and ultimately by four 
injectors, is intended to supply about 1,500 kW of beam power. The 
engineering is now complete and the machine commissioned; this 
paper describes the up-to-date design of the machine and includes 
some of our experiences during design, construction and commis- 
sioning. 


21007 Project engineering aspects of the impurity study experi- 
ment. Durfee, N.W. (Oak Ridge National Lab., TN). pp 370-372 of 
Sixth symposium on engineering problems of fusion research. New 
York; Inst. of Electrical and Electronic Engineers Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

The Impurity Study Experiment is a combined expense and 
capital funded project which has been authorized for $2.5 million. 
This paper describes the procedures used to establish and maintain 
communication between the physicists, engineers, management, and 
construction personnel during all phases of the project and to 
complete the project within the scheduled time and cost. 


21008 Meechanical structure of the joint European torus (JET), 
and provisions for assembly and remote handling. Rainmondi, T.; 
Huguet, M.; Sonnerup, L. (JET Design Group, Oxon, Eng.). pp 373- 
377 of Sixth symposium on engineering problems of fusion research. 
New York; Inst. of Electrical and Electronic Engineers Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

The JET mechanical structure is designed to resist with 
suitable stiffness the large azimuthal forces acting on the 32 toroidal 
field coils. It consists of 8 identical sectors each of which, together 
with 4 toroidal coils and one octant of vacuum vessel, can be 
replaced if defective by means of sliding equipment. It must also be 
possible to perform this operation remotely. The basic remote han- 
dling equipment consists of general purpose telemanipulators with 
TV systems, positioned either outside or inside the machine. Some 
preliminary feasibility tests have been carried out. 


21009 Some design aspects of a large reverse field pinch experi- 
ment. James, T.E.; Bodin, H.A.B.; Skellett, S. (Euratom-UKAEA 
Association for Fusion Research, Oxon, Eng.). pp 383-386 of Sixth 
symposium on engineering problems of fusion research. New York; 
Inst. of Electrical and Electronic Engineers Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

Some of the major engineering problems that arise in the 
design of a large toroidal reverse field pinch experiment are de- 
scribed. This system is of interest as a possible reactor because of its 
ability to contain a high-beta plasma with relatively long field rise 
times which minimize the field energy and pulsed power supply 
ratings required. Design problems that are discussed are associated 
with thin metal toroidal vacuum chambers (0.5 mm Inconel) sur- 
rounded by a thick metal shell split in two directions and the 
attainment of an adequately uniform field. The winding currents are 
programmed to provide the required reverse field configuration by 
the use of forward and reverse capacitor banks followed by sequen- 
tially fired low voltage electrolytic capacitor banks. The total ca- 
pacitor bank energy required is approximately 7 MJ for plasma 
currents approaching 1.0 MA. 


21010 Summa hot-ion plasma heating research at NASA Lewis 
Research Center. Reinmann, J.J.; Patch, R.W.; Lawver, M.R.; Eng- 
lert, G.W.; Snyder, A. (NASA Lewis Research Center, Cleveland). 
pp 423-429 of Sixth symposium on engineering problems of fusion 
research. New York; Inst. of Electrical and Electronic Engineers 
Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

The SUMMA superconducting magnetic mirror facility at the 
NASA Lewis Research Center and the hot-ion plasma research 
conducted therein are described. SUMMA is characterized by in- 
tense magnetic fields (designed for 8.6 T at the mirrors) and a large- 
diameter working bore (41 cm diameter) with room-temperature 
access. The goal of the plasma research program is to produce 
steady-state plasmas of fusion reactor densities and temperatures (but 
not confinement times). The program includes electrode develop- 
ment to produce a hot, dense, large-volume, steady-state plasma and 
= nostics development to document the plasma properties. 

MA and its hot-ion plasma are ideally suited to develop ad- 
wt plasma diagnostics methods. Two such methods whose re- 
quirements are well matched to SUMMA are: (1) heavy ion beam 
probing to measure plasma space potential; and (2) submillimeter 
wavelength laser Thomson scattering to measure local ion tempera- 
ture. Two NASA University Grants were established to identify 
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major requirements for developing these two diagnostic techniques 
in SUMMA. 


21011 Review of the general atomic experimental fusion power 
reactor initial conceptual design. Baker, C.C.; Sager, P.H. Jr.; Harder, 
C.R. (General Atomic Co., San Diego, CA). pp 552-555 of Sixth 
symposium on engineering problems of fusion research. New York; 
Inst. of Electrical and Electronic Engineers Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

The primary objective of the Experimental Power Reactor 
(EPR) is to provide the necessary interface between physics experi- 
ments and the first demonstration power plants. Since economically 
viable tokamak-type reactors may well have to be very high Q 
devices (ratio of fusion power out to power into the plasma), it will 
be essential for a tokamak demonstration reactor to operate at or 
near ignition conditions. Thus, it is believed that one of the primary 
objectives of the EPR must be to fully model the behavior of a D-T 
burning plasma required in the reactor of a demonstration plant. 
Therefore, a major objective of the EPR should be to achieve 
ignition conditions. In addition to demonstrating the ability to ignite 
and control a D-T plasma, it is also desirable that the EPR should 
produce, or at least demonstrate the ability to produce, a small 
amount of net electrical power. These objectives should be accom- 
plished at a reasonable cost; this implies achieving a sufficiently high 
B (ratio of plasma pressure to magnetic field pressure). It is believed 
that noncircular cross section tokamaks offer the best chance of 
realizing these objectives. Consequently, noncircular cross sections 
are a major design feature of the General Atomic EPR. 


21012 Apparent difficulties associated with high magnetic field 
large tokamak power reactor designs. Boom, R.W.; Conn, R.W.; Lue, 
J.W. (Univ. of Wisconsin, Madison). pp 556-560 of Sixth symposium 
on engineering problems of fusion research. New York; Inst. of 
Electrical and Electronic Engineers Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

Optimum fusion reactor sizes and magnetic fields have been 
found for neutron wall loadings between 0.625 and 5 MW/m? for 
reactor power levels between 1000 and 20,000 MW thermal. It is 
shown that higher neutron wall loading requires higher magnetic 
fields, and that there is little incentive to exceed 10 tesla maximum in 
large, circular plasma Tokamaks. The designs are scaled and normal- 
ized from UWMAK-I and II using B/sub p/ = A and q = 2.45. 
Only circular plasmas are considered. The conclusions are: that the 
overall cost of a —— power reactor station is almost independ- 
ent of the magnetic field, that the optimum use of magnetic fields 
above 10 T requires wall loading above 2.5 MW/m%, and that the 
highest fields are needed for the lowest power reactors. Attempts to 
design 1000 and 2000 MW/sub th/ units show that these must be 
limited to low wall loading. 


21013 Construction of a tokamak torus with magnetic limiter and 
resonant helical windings. Allgeyer, R.; Gernhardt, J.; Schraub, S.; 
Wasner, A. (Max-Planck-Institut fuer Plasmaphysik, Garching, 
Ger.). pp 781-783 of Sixth symposium on engineering problems of 
fusion research. New York; Institute of Electrical and Electronics 
Engineers, Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

PML (Pulsator with Magnetic Limiter) is designed as an 
accompanying experiment for ASDEX in order to investigate a 
Tokamak plasma with magnetic limiter. The influence on the plasma 
with several helical fields will be tested. PML uses the main parts of 
Pulsator. Only the Pulsator torus is replaced by a newly designed 
PML torus without copper shell. With PML, the following problems 
are to be investigated: (1) ignition phase with a constant multipole 
field, (2) ignition phase with an increasing multipole field, (3) plasma 
stability without material limiter, (4) feedback control of the hori- 
zontal and vertical plasma position, (5) influence of helical island 
with different mode numbers on the plasma stability, and (6) local- 
ization of certain rational magnetic surfaces with the helical wind- 
ings. 


21014 Computer simulation of a staging system for a theta-pinch 
reactor, Crnkovich, P.G.; Coultas, T.A.; Burke, R.J. (Argonne Na- 
tional Lab., IL). pp 876-879 of Sixth symposium on engineering 
problems of fusion research. New York; Institute of Electrical and 
Electronics Engineers, Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

To reduce excessive energy requirements for the implosion 
heating system of a theta-pinch reactor, various staging methods are 
considered. Two coil options are also included. The maximum 
plasma compression (XO) is found to have a striking effect on the 
staging and energy —— Thus, until minimum permissible 
XO values necessary for plasma stability are determined, several 
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staging options must be pursued. Both the bucking and the plasma 
relaxation schemes appear practical. 


21015 Conceptual fusion reactor designs based on the laser heat 
solenoid. Steinhauer, L.C. (Mathematical Sciences Northwest, Inc., 
Bellevue, WA). pp 979-982 of Sixth symposium on engineering 

roblems of fusion research. New York; Institute of Electrical and 
Electronics Engineers, Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

The feasibility of the laser heated solenoid (LHS) as an 
approach to fusion and fusion-fission commercial power generation 
has been examined. The LHS concept is based on magnetic confine- 
ment of a long slender plasma column which is partly heated by the 
axially directed beam from a apm long wavelength laser. As a 
pure fusion concept, the LHS configurations studied so far are 
characterized by fairly difficult engineering constraints, particularly 
on the magnet, a large laser, and a marginally acceptable system 
energy balance. As a fusion-fission system, however, the LHS is 
capable of a very attractive energy balance, has much more relaxed 
engineering constraints, requires a relatively modest laser, and as 
such holds great potential as a power generator and fissile fuel 
breeding scheme. 


21016 Conceptual design of imploding liner fusion reactors. 
Turchi, P.J.; Robson, A.E. (Naval Research Lab., Washington, DC). 
pp 983-987 of Sixth symposium on engineering problems of fusion 
research. New York; Institute of Electrical and Electronics Engi- 
neers, Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

The basic new ingredient is the concept of rotationally stabi- 
lized liquid metal liners accelerated with dee pistons. The liner 
motion is constrained on its outer surface by the pistons, laterally by 
channel walls, during acceleration, and on its inner surface, where 
megagauss field levels are attained by the centrifugal motion of the 
liner material. In this way, stable, reversible motion of the liner 
should be possible, permitting repetitive, pulsed operation at interior 
pressures far greater than can be allowed in static conductor sys- 
tems. Such higher operating pressures permit the use of simple 
plasma geometries, such as theta pinches, with greatly reduced 
dimensions. Furthermore, the implosion of thick, lithium-bearing 
liners with large radial compression ratios inherently provides the 
plasma with a surrounding blanket of neutron absorbing liquid metal, 
thereby substantially reducing the problems of induced radioactivity 
and first wall damage that haunt conventional fusion reactor designs. 
The following article discusses the basic operation of liner reactors 
and several important features influencing their design. 


BLANKET ENGINEERING 
REFER ALSO TO CITATION(S) 20877, 21112 


21017 Shield design alternatives for the noncircular experimental 
power reactor. Woods, T.J. (General Atomic Co., San Diego, CA). 
pp 32-37 of Sixth symposium on engineering problems of fusion 
research. New York; Inst. of Electrical and Electronic Engineers 
Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

The selection of shield design criteria is discussed. An outline 
is given of the numerical techniques and data employed in the 
analysis. The various shield designs and their performance are de- 
scribed. (MOW) 


21018 Auxiliary control of the magnetic field system of the fusion 
reactor divertor. Denno, K. (New Jersey Inst. of Tech., Newark). pp 
784-787 of Sixth symposium on engineering problems of fusion 
research. New York; Institute of Electrical and Electronics Engi- 
neers, Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

Replacement or insertion of an auxiliary coil on both sides of 
the divertor channel near the scrape-off region excited with dc or ac 
bias may lead to improvement in the streamlining of the poloidal 
divertor field, reduction in the perturbation of the main toroidal field 
and presents a prospect of a feasible design for a linear induction 
type MHD generator. Calculations have been carried out pointing to 
the feasibility of such performance. 


21019 Simulation study of a theta pinch first wall. Pant, A.; 
Lidsky, L.M. (Massachusetts Inst. of Tech., Cambridge). pp 974-978 
of Sixth symposium on engineering problems of fusion research. 
asn York; Institute of Electrical and Electronics Engineers, Inc. 
1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 
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A simulation-oriented test approach was used to investigate 
the structural behavior of a Theta Pinch first wall by subjecting 
models of a section of the first wall to shock-cycles at temperatures 
representative of two operating regimes of proposed Theta Pinch 
reactors. Low temperature tests were conducted on AISI 304 and 
Nb-1% Zr models which were shock-cycled (pulse duration 1 x 10™? 
sec, cycle time 0.6 sec) between 540°C and 570°C in a helium 
atmosphere. 


21020 Charge-exchange first wall loading in beam-driven mirror 
devices. Miller, R.L.; Miley, G.H. (Univ. of Illinois, Urbana). pp 994- 
1000 of Sixth symposium on engineering problems of fusion re- 
search. New York; Institute of Electrical and Electronics Engineers, 
Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

Techniques for the Monte Carlo computer simulation of 
energetic neutral beam injection for mirror fusion reactors are de- 
scribed. This approach allows a significantly more detailed treatment 
of peeled oe collision phenomena and consequent effects, in- 
cluding injection current and power losses to the first wall, than 
available from prior work. Exemplary results for a mirror Fusion 
Engineering Research Facility (FERF) are discussed. 


21021 Problems of particle removal from tokamak divertors. 
Sucov, E.W. (Westinghouse Electric Corp., Pittsburgh). pp 1034- 
1036 of Sixth symposium on engineering problems of fusion re- 
search. New York; Institute of Electrical and Electronics Engineers, 
Inc. (1976). 

From 6. IEEE — on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

Long pulse, high duty cycle tokamak fusion reactors will 
require special means to exhaust impurities before they enter the 
plasma as well as D and T particles that diffuse out of the plasma. 
This is an especially severe problem in driven, two component 
tokamaks. Poloidal divertors are being proposed to perform this 
function and are incorporated in several engineering and conceptual 
designs for next generation tokamaks. The divertor magnetic field 
captures charged particles diffusing both out of the plasma and off 
the first wall and deposits them in a burial chamber where they must 
be removed. Physical parameters describing the particle stream and 
their connection to the design of the burial chamber are reviewed. 
The gas load into the burial chamber for various proposed experi- 
mental power reactor tokamaks will require pumping speeds of 
about 107 1/s. This paper reviews various possible solutions to this 
problem. Current and projected capabilities of various pumps as well 
as cryopanels are examined; constraints on their use due to neutron 
heating and/or limited space are identified. Schemes to reduce the 
gas load by gettering (honeycomb, liquid lithium, etc.) are evaluated 
and found to be inadequate. The problem still requires a solution. 


21022 Neutron wall load distributions in non-circular cross sec- 
tion tokamaks. Chapin, D.L.; Price, W.G. Jr. (Princeton Univ., NJ). 
pp 1187-1191 of Sixth symposium on engineering problems of fusion 
research. New York; Institute of Electrical and Electronics Engi- 
neers, Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

The distributions of the neutron angular and scalar flux and 
current around the wall of three proposed non-circular tokamak 
fusion reactor designs are investigated in detail. The designs studied 
are the Princeton Reference Design, the Wisconsin UWMAK-I, and 
an engineering test reactor. The neutron angular flux is shown to 
vary greatly with wall position in each design. Neutron wall load 
peaking factors are calculated for each design, and are found to be 
sensitive to both the wall shape and plasma source. The divertors in 
the Princeton and Wisconsin designs are studied for neutron stream- 
ing losses and for the wall load in those regions. 


21023 Impact of radiation transport on wall loading in fusion 

reactors. Grammel, S. (Argonne National Lab., IL); Patten, J.; 

Kammash, T. pp 1204-1208 of Sixth symposium on engineering 
roblems of fusion research. New York; Institute of Electrical and 
lectronics Engineers, Inc. (1976). 

A two-dimensional transport code that calculates the radi- 
ation flux as a function of angle and position is used to study the wall 
loading due to bremsstrahlung radiation from a fusion plasma. This 
code allows for absorption by the plasma and the wall, as well as for 
multi (specular) reflection of the photons by the wall. Because the 
mean free path of bremsstrahlung in fusion plasmas is quite long, 
absorption by the plasma is shown to be negligible and a limit on the 
number of reflections experienced by a ray is arbitrarily set to ten or 
less. For a D-T plasma with impurity in cylindrical geometry a 
number of interesting cases involving various spatial distributions of 
the plasma as a whole, the electrons in the plasma, and/or the 
impurities is examined. We find in the test case, where the plasma 
and the impurities are uniformly distributed, that the wall loading is 
uniform and that the flux is peaked at normal incidence. 
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REFER ALSO TO CITATION(S) 19982, 19984, 19988, 19989, 
19990, 19991, 20999, 21018, 21127 


21024 (AD-A—055913) Studies of spontaneous magnetic fields 
in laser-produced plasmas by Faraday rotation. Interim report. Stamp- 
er, J.A.; McLean, E.A.; Ripin, B.H. (Naval Research Lab., Washing- 
ton, DC (USA)). Apr 1978. 9p. (NRL-MR—3758). NTIS PC A02/ 
MF AOl1. 

An extensive study has been made of the large magnetic fields 
in the plasma near the focus of a high irradiance Nd-laser beam. The 
dependence of the magnetic field on many experimental conditions is 
noted -- particularly timing and the presence of a pre-formed plasma. 
The data were obtained with a Raman-shifted, three-channel Fara- 
day rotation diagnostic system. (Author) 


21025 (CONF-780939—1) Computation of transient 3-D eddy 
current in nonmagnetic conductor. Yeh, H.T. (Oak Ridge National 
Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 11p. Dep. NTIS, 
PC A02/MF AOl1. 

From COMPUMAG conference; Grenoble, France (4 Sep 
1978). 

A numerical procedure was developed to solve transient 
three-dimensional (3-D) eddy current problems for nonmagnetic 
conductor. Integral equation formulation in terms of vector potential 
is used to simplify the matching of boundary conditions. The result- 
ing equations and their numerical approximation were shown to be 
singular and to require special handling. Several types of symmetries 
were introduced. They not only reduce the number of algebraic 
equations to be solved, but also modify the nature of the equations 
and render them nonsingular. Temporal behavior was obtained with 
the Runge-Kutta method. The program is tested in several examples 
of eddy currents for its spatial and temporal profiles, shielding, 
boundary surface effects, and application of various symmetry op- 
tions. 


21026 (KFTI—77-5) Destruction of magnetic surfaces in a three 
turn stellarator under plasma currents. Bykov, V.E.; Kuznetsov, 
Yu.K.; Pashnev, V.K.; Pinos, I.B. (AN Ukrainskoj SSR, Kharkov. 
Fiziko-Tekhnicheskij Inst.). 1977. vp. (In Russian). Dep. NTIS (US 
Sales Only), PC A02/MF AOl1. 

A study has been made into the breakup of magnetic surfaces 
in a three cut stellarator under the fundamental harmonic of the 
longitudinal equilibrium and Joule heating currents. Primary empha- 
sis is put on the breakup of magnetic surfaces near the separatrixes, 
for precisely this effect determines the equilibrium and maximum 
parameters of plasma in a stellarator. The magnetic surfaces are 
defined by numerical integration of the force line equation. Breakup 
of magnetic surfaces has been studied for right and toroidal stellara- 
tors. As far as the breakup of outer magnetic surfaces is concerned, 
the field of the fundamental harmonic of the longitudinal equilibrium 
current acts similarly to the transverse field. Hence, to estimate the 
expected breakup in the presence of plasma it is possible to proceed 
from available calculation and experimental data on the effect of the 
transverse field on the stellarator vacuum configuration. With the 
aid of a correction transverse field it is possible to decrease both 
deformation and breakup of magnetic surfaces. 


21027 (UCRL—81578) Superconducting magnets for mirror ma- 
chines. Carlson, G.A. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 12 Sep 1978. Contract W-7405-ENG-48. 
16p. (CONF-780946—4). Dep. NTIS, PC A02/MF AOl. 
1978) From Driven magnetic fusion reactors; Erice, Italy (18 Sep 
The simple mirror configuration, consisting of a long solenoid 
with increased field strength at the ends (magnetic mirrors), proved 
to be an unstable plasma container and was replaced by the minimum 
absolute value of B mirror configuration. The Yin-Yang minimum 
absolute value of B coil was chosen for the Mirror Fusion Test 
Facility (MFTF) experiment and recent conceptual designs of stand- 
ard mirror reactors. For the multicell field-reversed mirror reactor 
concept we returned to the long solenoid configuration, augmented 
by normal copper mirror coils and Ioffe bars placed at the first wall 
radius to provide a shallow magnetic well for each field-reversed 
plasma layer. The central cell of the tandem mirror is also a long 
solenoid while the end plug cells require a minimum absolute value 
of B configuration. 


21028 (UCRL—81693) Superconductivity for mirror fusion. 
Henning, C.D. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). Sep 1978. Contract W-7405-ENG-48. 23p. 
(CONF-780952—39). Dep. NTIS, PC A02/MF AO1. 

From Applied superconductivity conference; Pittsburgh, PA, 
USA (25 Sep 1978). 

Portions of document are illegible. 

Mirror experiments have led the way in applying supercon- 
ductivity to fusion research because of unique requirements for high 
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and steady magnetic fields. The first significant applications were 
Baseball II at LLL and IMP at ORNL, which used multifilamentary 
niobium—titanium and niobium—tin tape, respectively. Now the 
USSR at Kurchatov is building a smaller baseball coil with a 6.5 mm 
square multifilamentary niobium—titanium superconductor similar 
to the Baseball II conductor. However, the largest advance in fusion 
magnets will be used in the Mirror Fusion Test Facility (MFTF) 
now under construction at LLL. Improvements in the technology of 
the previous LLL experiment, Baseball II, have been made using 
new conductor joining techniques, a ventilated lng i copper 
stabilizer, and stronger structural welding methods. The MFTF coil 
winding is proceeding on a separate former to allow parallel con- 
struction of the main structure. Not only does this shorten the 
project schedule to equal that of other conventional constructions, 
but a second vacuum barrier is created between the magnet helium 
and the plasma environment for reliable operation. 


21029 Stability of axisymmetric field-reversed equilibria of arbi- 
trary ion gyroradius. Sudan, R.N.; Rosenbluth, M.N. (Laboratory of 
Plasma Studies, Cornell University, Ithaca, New York 14853). Phys. 
Fluids; 22: No. 2, 282-293(Feb 1979). 

An energy principle is developed that leads to sufficient 
conditions for treating the low frequency stability of axisymmetric, 
field-reversed equilibria, e.g., ion rings, @ pinches, and field reversed 
mirrors. Particles that carry the azimuthal current are described in 
the Vlasov formalism allowing for arbitrary gyroradius while the 
background plasma is approximated by the two-fluid equations. Two 
special cases, viz., a long, thin P layer and a thin ion ring of large 
aspect ratio, are examined in detail. 


21030 Cryogenically stable conductors for toroidal fusion reactor 
magnets. Hilal, M.A.; Boom, R.W. (Univ. of Wisconsin, Madison). 
pp 111-115 of Sixth symposium on engineering problems of fusion 
research. New York; Inst. of Electrical and Electronic Engineers 
Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

The optimization of large cryogenically stable TiNb-Cu com- 
posite conductors used in toroidal confinement magnets for fusion 
reactors is presented. Both copper and superconductor amounts are 
minimized subject to stability and current sharing conditions which 
are dependent on local filament temperatures. The new feature here 
is the determination of these local temperatures as a function of the 
fractional current in the normal metal matrix. The result is a steady 
state (not transient) assessment of the ability of a composite conduc- 
tor in the resistive state to achieve complete superconductive recov- 
ery. For a UWMAK-I example magnet a constant tension D magnet 
operated in a 4.2 K helium bath, it is shown that the minimum 
amount of superconductor is that required to carry the total current 
at 4.3K 


21031 Superconducting magnets: where did we go wrong. Mon- 
togmery, D.B. (Massachusetts Inst. of Tech., Cambridge). pp 122- 
127 of Sixth symposium on engineering problems of fusion research. 
New York; Inst. of Electrical and Electronic Engineers Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

The future of magnetically confined fusion reactors and su- 
perconducting magnets are inextricably linked; there are no alterna- 
tives. Superconducting magnets today are probably the best under- 
stood element of a potential reactor; yet what we have learned about 
them gives us cause to stop and think. There have been a number of 
problems associated with superconducting magnets, particularly 
when the application was unusual or demanding. It is a good 
exercise to look back over the last decade in order to make some 
comments about the future. 


21032 Reliability of pool cooling for tokamak fusion reactor 
magnets. Willig, R.L.; Hilal, M.A. (Univ. of Wisconsin, Madison). pp 
128-132 of Sixth symposium on engineering problems of fusion 
research. New York; Inst. of Electrical and Electronic Engineers 
Inc. (1976). 

From 6. IEEE sym > on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

Stability and temperature maxima are determined for exposed, 
uncooled lengths of cryogenically stable composite superconductor- 
copper magnet turns. This problem corresponds for example, to the 
accidental depression of the liquid helium level in a TF, OH or VH 
fusion reactor magnet which is cooled by pool boiling, so that the 
upper turns are above the liquid helium level and cooled only by 
helium vapor. It is shown that a temperature excursion results in the 
following final states as a function of the exposed length 1: (1) for 1 
greater than or equal to 0.9 1/sub c/, where 1/sub c/ is a critical 
length, a stable solution with a high maximum temperature, T/sub 
M/, can exist via end cooling, (2) for 1 > 0.9 I/sub c/ unstable 
conditions would exist and T/sub M/ — infinity and (3) complete 
recovery takes place if T/sub M/ < T/sub s/. The saturation 
current T/sub s/ is defined here as the temperature below which the 
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superconductor can carry the total transport current. End cooling 
and current sharing are the two basic physical phenomena consid- 
ered. 


21033 Effect of operating temperature, heat load, and magnetic 
field on the economics of toroidal magnets for fusion reactors. Stekly, 
Z.J.J.; Punchard, W.F.B. (Magnetic Corp. of America, Waltham, 
MA). pp 133-136 of Sixth symposium on engineering problems of 
fusion research. New York; Inst. of Electrical and Electronic Engi- 
neers Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

The effects of magnetic field, unit conductor cost, and heat 
load on the economics of large toroidal magnet systems were investi- 

ted. Costs were estimated as a function of operating temperature 

or large toroidal magnet systems of the size necessary for fusion 
power plants for different values of magnetic field and refrigeration 
system heat load. Since the future unit costs of the superconductor 
are in doubt, cost estimates were made for a wide range of costs. The 
results of the economic analysis show that an optimum is a balance 
between superconductor costs and refrigerator costs and varies with 
magnetic field and heat load. 


21034 Finite element stress analysis of high field solenoids. Akin, 
J.E.; Gray, W.H. (Oak Ridge National Lab., TN). pp 240-242 of 
Sixth symposium on engineering problems of fusion research. New 
York; Inst. of Electrical and Electronic Engineers Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

The finite element stress analysis of axisymmetric solids has 
been extended to consider the effects of spatially varying “goer 
body forces. The procedure is applicable to all arbitrarily sha 
axisymmetric magnets but is probably most significant for high field 
solenoids. Example results for an E.P.R. polodial coil show that the 
axial stresses which are neglected in approximate solutions can 
represent a significant contribution to the maximum effective materi- 
al stress. The effects of the structural supports on the stresses and 
natural frequency of the magnet can also be determined. 


21035 Stress analysis of non-homogeneous, transversely isotropic 

superconducting solenoids. Johnson, N.E.; Gray, W.H.; Weed, R.A. 

pp 243-247 of Sixth symposium on —" problems of fusion 
1 


research. New York; Inst. of Electrical and 
Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

A theoretical approach is developed and sample results are 
presented for the stress analysis of transversely isotropic, homogene- 
ous, axisymmetric solenoids loaded by linearly varying, radial elec- 
tromagnetic forces. An application of this solution to multi-layered, 
non-homogeneous coils is also presented. This application, which has 
been implemented in the STANSOL computer program, also in- 
cludes consideration of currents, magnetic fields, differential tem- 

rature and winding preload which vary arbitrarily from layer to 
ayer throughout the coil. STANSOL results are presented for 
typical non-homogeneous superconducting coils having isotropic 
and transversely isotropic conductor material properties. 


21036 Electromechanical analyses of toroidal field systems. Cain, 
W.D. (Oak Ridge National Lab., TN). pp 248-250 of Sixth sympo- 
sium on engineering problems of fusion research. New York; Inst. of 
Electrical and Electronic Engineers Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

The objective of this paper is to describe a group of computer 
programs that has been developed for electromechanical analysis of 
toroidal field systems. Each program in the group is described 
briefly, the application of these programs in an example analysis of a 
— field coil is discussed, and some of the analysis results are 
illustrated. 


21037 Ripple in the PDX toroidal-field coil system. Dreskin, 

S.A. (Princeton Univ., NJ). pp 505-507 of Sixth symposium on 

engineering problems of fusion research. New York; Inst. of Electri- 
id Electronic Engineers Inc. (1976). 

From 6. EEE symposium on engineering problems of fusion 
research; San D’. go, CA, USA (17 Nov 1975). 

An anal: is of the magnetic ripple in the PDX toroidal field 
coil system has een performed. The results of the analysis illustrate 
the functional a-pendence of ripple on azimuthal angle, radius (i.e., 
distance from tle center of the machine), elevation above the mid- 
plane, coil radius, and the insertion of spacers between adjacent 
coils. Calculations were made using a Fortran IV program which 
calculates, at user-selected points, the magnetic ripple due to race- 
track shaped coils. The sides and curved sections of the race-track 
shaped coils were assumed to be comprised of an arbitrary number 
of straight, current-carrying filaments. The results indicate that the 
ripple in the vicinity of the diverter throats will cause a radial 
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deviation of the magnetic field line of approximately 1.6 mm. The 
mid-plane ripple, at R = 1.95 m, will cause a radial field line 
deviation of approximately 1.2 mm. 


21038 Magnetic design of the PDX poloidal coil system. Brown, 
D.1.; Christensen, U.R. (Princeton Univ., NJ). pp 515-518 of Sixth 
symposium on engineering problems of fusion research. New York; 
Inst. of Electrical and Electronic Engineers Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

The coil system providing for plasma limiting, diversion, and 
equilibrium in the PDX is discussed. This includes the rationale for 
coil locations, currents, and coil system interactions. 


21039 Cryostabalized single-phase helium cooled cabled conduc- 
tors for large high field superconducting magnets. Hoenig, M.O.; 
Iwasa, Y.; Montgomery, D.B.; Bejan, A. (Massachusetts Inst. of 
Tech., Cambridge). pp 586-592 of Sixth symposium on engineering 
problems of fusion research. New York; Inst. of Electrical and 
Electronic Engineers Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

A new concept of hollow superconductors able to recover 
from transient instabilities by virtue of on-going single phase cooling 
is described. We have been able to correlate results between an 
iterative computer program and small scale experiments. More re- 
cently we have performed a thermodynamic analysis of the supercri- 
tical helium recirculation loop and have developed a more sophisti- 
cated program involving axial as well as radial heat transfer. We are 
currently preparing to test a commercially fabricated 5000 A bun- 
dled superconducting hollow conductor in an 8 tesla field, in the 
form of a 6 in. diameter coil. 


21040 Superconductor joining methods for large CTR magnets. 
Rackov, P.M.; Henning, C.D. (Intermagnetics General Corp., Gui- 
derland, NY). pp 593-596 of Sixth symposium on engineering prob- 
lems of fusion research. New York; Inst. of Electrical and Electronic 
Engineers Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

Various methods and techniques for making conductor joints 
in large superconducting magnets for thermonuclear research have 
been investigated. On the basis of mechanical and electrical tests 
performed on solders at 4.2°K, lead-rich solders were selected for 
subsequent fabrication of joints. Samples of soldered, electron beam 
and explosively welded joints of various configurations have been 
prepared by using flat monolithic NbTi superconductor. Electrical 
resistance of sample joints was measured at 4.2°K and at 7 Tesla, 
confirming that joint surface resistivities of 10~* ohm cm? were in 
accordance with a current transfer analysis. Tensile tests on joints 
were carried out at 77°K. Based on stress analysis and measure- 
ments, it is possible to fabricate joints with 100% mechanical effi- 
ciency. 


21041 Potential of multifilamentary Nb;Sn for application to 
CTR magnets. Rosner, C.H.; Petrovich, A.; Zeitlin, B.A.; Henning, 
C.D. (Intermagnetics General Corp., Guilderland, NY). pp 597-600 
of Sixth symposium on engineering problems of fusion research. 
New York; Inst. of Electrical and Electronic Engineers Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

Several cabled conductor configurations having critical cur- 
rent ratings in the range of several hundred to several thousand 
amperes at 10 T suitable for either wind-and-react or react-and-wind 
magnet construction approaches are described. Overall conductor 
cross-section current densities approaching 1.5 x 10° amperes per 
square centimeter at 5 T and 5 x 10* amperes/cm? at 10 T have been 
measured in 7-strand external diffusion processed bronze conductors. 


21042 Results of experiments with a superconductive prototype 
coil for a toroidal magnet. Pillsticker, M.; Krueger, P. (Max-Planck- 
Institut fuer Plasmaphysik, Garching, Ger.). pp 610-614 of Sixth 
symposium on engineering problems of fusion research. New York; 
Inst. of Electrical and Electronic Engineers Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

A superconductive prototype coil originally concepted as one 
of 40 elements for inducing a toroidal magnetic field was tested. The 
technical concept of the coil is reported. A quench current of 97.5% 
of the critical short sample value was measured. The stored energy is 
2.11 MJ. The winding is screened for reducing transient magnetic 
fields at the superconductor. A magnetic field with a risetime of 
nearly 5 ms and a magnitude of 0.5 T at the windings in the 
unscreened state results in the drop down of the quench current of 
about 13%. This quench was caused by the magnetic field and not 
by warming up the winding affected by the dissipated energy of the 
magnetic pulse in the helium cooled electrical damping screen. The 
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cryogenic losses of the coil cryostat are 20 to 33 W depending on the 
operating conditions. 


21043 Stress analysis of Doublet III toridal coil. Reis, E.E.; 
Charman, C.M.; Feuerbacher, R.L.; Puhn, F.A.; Wesley, J.C. (Gen- 
eral Atomic Co., San Diego, CA). pp 618-622 of Sixth symposium on 
engineering problems of fusion research. New York; Inst. of Electri- 
cal and Electronic Engineers Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

The toroidal field coil (B-coil) in the Doublet III Tokamak 
consists of 144 turns, each carrying 195 kA, grouped in 24 bundles of 
six turns each. The bundles are collectively bonded together near the 
toroid centerline to form one composite centerpost. The results of 
the stress analysis of the B-coil show that it is structurally adequate 
for 100,000 cycles of operation under loading conditions produced 
by a 40 kG toroidal field. 


21044 Determination of winding stresses in a toroidal field coil 
magnet of optimum shape. Mayhall, J.A. (Lockheed Missiles and 
Space Co., Inc., Huntsville, AL). pp 638-642 of Sixth symposium on 
engineering problems of fusion research. New York; Inst. of Electri- 
cal and Electronic Engineers Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975) 

Various shapes of a toroidal field coil magnet (for TOKA- 
MAK) are defined analytically which will minimize the coil stresses 
and/or coil useful volume, accounting for different coil support 
concepts to react “centering” forces. A technique is defined for 
determining the winding stresses (developed during the fabrication 
of the coil) in these generally noncircular coils. 


21045 Design of the toroidal and poloidal field coils for TFTR. 
Bonanos, P.; Johnson, H.G.; Wakefield, K.E. pp 738-742 of Sixth 
symposium on engineering roblems of fusion research. New York; 
Institute of Electrical and Electronics Engineers, Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

The engineering design features and performance specifica- 
tions of both the toroidal and poloidal (EF and OH) coil system to 
be used for the TFTR machine are described. These coils are water 
cooled, hollow copper conductors rated for peak pulsed currents of 
73 KA for TF, 40 KA for OH and 80 KA for EF coils. A 
description of the TF coil structure required to carry the centering 
and torque loadings is included. Special design features of the 
poloidal field coils, i.e., joint disconnects, insulation, are also present- 
ed. Design problems encountered to meet remote handling require- 
ments for machine assembly and repair are discussed. 


21046 Thermal design and analysis of the toroidal field coil for 
the TFTR. Chi, J.W.H.; DeZubay, E.A. (Westinghouse Electric 
Corp., Pittsburgh). pp 743-750 of Sixth symposium on engineering 
problems of fusion research. New York; Institute of Electrical and 
Electronics Engineers, Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

The Tokamak Fusion Test Reactor (TFTR) is designed to 
operate in a pulsed mode at low duty cycles. This consists of a 
relatively short heat-up period followed by a relatively long cool- 
down period. The water-cooled magnetic field coils generate a 
significant amount of heat during the power pulse; the amount of 
heat generated in the toroidal field coils are appreciably greater than 
those generated in the ohmic heating and the equilibrium field coils. 
The coil cooling design, in terms of the number of turns (or length of 
the coil) per coolant circuit, the coolant channel diameter, and the 
coolant flow rate, were based on a specific set of design constraints 
and requirements. Detailed thermal analyses were carried out to 
verify the design and to study the performance of the overall cooling 
system. The preliminary conceptual coil cooling designs reported in 
this paper are two of a series of conceptual studies that have been 
studied. However, the basic designs have not changed significantly. 
The techniques and results of the thermal analyses are discussed. 
Data are presented for the effects of successive pulses and pulse rates 
on the coil and coolant temperatures. 


21047 Computer calculations of interactions between the coil 
systems and plasma of the TFTR. Brenner, W.C.; Gibson, G.; 
Iwinski, E.M. (Westinghouse Electric Corp., Pittsburgh). pp 751-754 
of Sixth symposium on engineering problems of fusion research. 
New York; Institute of Electrical and Electronics Engineers, Inc. 
(1976). 


From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

A computer code, W-COPE, has been developed to carry out 
analyses of the Ohmic Heating Coil (OH) and Equilibrium Field Coil 
(EF) circuits and to scope the required circuit components for the 
Tokamak Fusion Test Reactor (TFTR). The model which has been 
formulated has the capability of determining the energy and power 
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requirements of the OH and EF circuits for plasma initiation, mainte- 
nance, and compression. For the compression model it is possible to 
independently force the EF circuit and determine the OH voltage 
and current requirements to compress without initiating “skin cur- 
rents” in the plasma. The TFTR circuitry as modeled and coded in 
W-COPE is presented herein with a description of the scheduled or 
resultant behavior of various system components both during pre- 
compression and compression of the plasma; the input constants, 
resistances and inductances, are given; and the results of typical 
analyses are also presented and discussed. 


21048 Analysis of the equilibrium field coil and ohmic heating 
field coil assembly for the tokamak fusion test reactor. Chattopad- 
hyay, S. (Westinghouse Electric Corp., Pittsburgh). pp 755-758 of 
Sixth symposium on engineering problems of fusion research. New 
York; Institute of Electrical and Electronics Engineers, Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

The structural adequacy of the equilibrium and ohmic heating 
coils and their support systems for the TFTR device has been 
investigated. The capability of the coils to span ribs of the support 
structure has been established. The support structure has been found 
to be effective in resisting the magnetic forces in the coils. The bands 
encircling the outboard coils have been analyzed for adequacy to 
resist the radial magnetic forces. 


21049 Design of poloidal field windings for the TFTR. Davies, 
D.K.; Federowicz, A.J.; McWhirter, J.H. (Westinghouse Electric 
Corp., Pittsburgh). pp 759-763 of Sixth symposium on engineering 
problems of fusion research. New York; Institute of Electrical and 
Electronics Engineers, Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

Tokamak fusion devices use coaxial (toroidal) currents to 
provide magnetic fields for control of plasma position and also for 
the induction of plasma heating current. This paper describes the 
approach used in the design of these poloidal field windings for the 
TFTR and the design results obtained. 


21050 Proposed poloidal field system and power supply circuits 
for the joint European torus (JET). Dokopoulos, P.; Last, J.; Smart, 
D.L.; van Wees, A. (JET Design Group, Oxon, Eng.). pp 764-767 of 
Sixth symposium on engineering problems of fusion research. New 
York; Institute of Electrical and Electronics Engineers, Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

The following topics are discussed: (1) General description of 
the P.F. System, (2) Principles of operation, (3) Phases of operation, 
(4) Coil construction, (5) Power supply circuit, and (6) Circuit 
breakers. 


21051 Full-size vacuum vessel and helical winding for the W VII 
stellarator. Duesing, G.; Freudenberger, K.; Kolos, J.; Streibl, B.; 
Wulff, G. (Euratom Association, Garching, Ger.). pp 768-772 of 
Sixth symposium on engineering problems of fusion research. New 
York; Institute of Electrical and Electronics Engineers, Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

The design of the toroidal vacuum vessel and the helical 
winding of the Wendelstein VII B stellarator has been completed. 
The electromagnetic forces acting on the winding have called for a 
support structure assembled from a thick-walled torus upon which 
the conductors are wound and forty structure groups around this. 
The rigid compound structure limits the critical stresses in the 
helical conductors and at the junction of the torus and its removable 
segment. Thermal stresses arising in the conductors and the torus 
wall are limited by water-cooling. The complex manufacturing pro- 
cedure requires expertise in many different techniques. 


21052 Behaviour of copper contacts at high direct currents. 
Giesen, B.; Goering, D.; Kohlhaas, W.; Stickelmann, C. (Kernfors- 
chungsanlage, Juelich, Germany). pp 788-791 of Sixth symposium on 
engineering problems of fusion research. New York; Institute of 
Electrical and Electronics Engineers, Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

Investigations were carried out on copper contacts stressed 
with direct currents in the range of 50 kA for more than 5 s. 
Contacts stressed in such a manner shall be used for the junctions in 
divisible coils of toroidal plasma-experiments. Three types of con- 
tacts have been investigated: flat contacts screwed together, laminat- 
ed contacts, and plug contacts, two of them cooled with water. The 
increase of the ohmic resistance of the contacts and the temperature 
inside the contacts are described as a function of the current and the 
load duration. The occurring effects when cooling one part of the 
contact are as well discussed as the influence of reducing the contact 
area. Finally the results show that the investigated contact pieces 
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could be stressed with conductor current densities of more than 4 
kA/cm? for times longer than 10 s. 


21053 Bending-free shapes for toroidal magnet field coils with 
concentrated symmetric reactions. Welch, C.T. (Lockheed Missiles 
and Space Company, Inc., Huntsville, AL). pp 910-913 of Sixth 
symposium on engineering problems of fusion research. New York; 
Institute of Electrical and Electronics Engineers, Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

A general numerical method for approximating bending-free 
shapes of an inextensible line conductor in a toroidal magnetic field 
is presented. The resultant conductor force is reacted by symmetric 
point forces acting tangentially to the conductor curve. Magnetic 
— may be an integrable function of major toroidal radius. 

veral cases are solved, including the special case of constant 
conductor tension with magnetic pressure varying inversely with the 
distance from the axis of magnet symmetry. 


21054 Analytic expressions for magnetic forces on sectored toroi- 
dal coils. Moses, R.W. Jr.; Young, W.C. (Univ. of Wisconsin, Madi- 
son). pp 917-921 of Sixth symposium on engineering problems of 
fusion research. New York; Institute of Electrical and Electronics 
Engineers, Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

The magnetic forces developed in a sectored toroid are 
slightly different from those found in a uniformly wound toroid of 
comparable dimensions. A simple expression is derived in closed 
form for the forces developed in a toroid with a finite number of 
segments. Although this is an approximation, it is shown to be highly 
accurate. The use of this result for the precise computation of 
constant tension D magnets is discussed. 


21055 Application of finite element method to electro-magneto- 
mechanical dynamics of superconducting magnet coil and vacuum 
vessel. Miya, K. (Univ. of Tokyo); An, S.; Ando, Y.; Ohta, M.; 
Suzuki, Y. pp 927-934 of Sixth symposium on ——— problems 
of fusion research. New York; Institute of Electrical and Electronics 
Engineers, Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

It is very important to decide a transient electro-magneto- 
elastic field in the fusion reactor in order to control a behavior of 
plasma and to analyze magnet stress in conductors which may be 
caused due to induced current with existence of external magnetic 
field. With application of Finite Element Method to steady and 
transient Maxwell equation coupled with equilibrium equation of 
force, a computer code for plane and axisymmetric problems has 
been made to be hereafter called EMERY-I. In the present paper not 
only theoretical discussion on Finite Element formulation of those 
equations but also examples of numerical analysis by EMERY-I are 
given. 


21056 Magneto-elastic stability of toroidal magnet designs for 
proposed fusion reactors. Swanson, C.; Moon, F.C. (Cornell Univ., 
Ithaca, NY). pp 940-941 of Sixth symposium on engineering prob- 
lems of fusion research. New York; Institute of Electrical and 
Electronics Engineers, Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

A computer code has been written which analyzes the elastic 
stability of a set of toroidal magnets under off-centering magnetic 
forces between the coils. Critical currents for lateral buckling of the 
magnets under different support conditions are presented for five 
fusion reactor designs. In addition to the buckling analysis, the 
computer code can calculate the natural frequencies for lateral 
vibration of the magnets as a function of magnet current. The 
pene of the magnets to ground motion can also be calculated. A 
table of critical currents of several test reactor reference designs is 
presented for various lateral support conditions. 


21057 Stress analysis of the v-shaped toroidal field coil on TFTR. 
Smith, R.A. (Westinghouse Electric Corp., Pittsburgh). pp 955-960 
of Sixth symposium on engineering problems of fusion research. 
ry aia Institute of Electrical and Electronics Engineers, Inc. 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

A structural evaluation of the toroidal field (TF) coil concep- 
tual design on the Tokamak Fusion Test Reactor (TFTR) has been 
performed with the finite element method of analysis. The modeling 
was of sufficient detail to meet the objectives of: (a) conducting 
—— studies to include different design configurations, various 
loading conditions, manufacturing and assembly tolerances and a 


range of material property assumptions, (b) calculating the TF coil 
deformations with reasonable accuracy, and (c) demonstrating any 
potentially high stressed location that may require further detailed 
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analysis at a particular critical location. The design features of the V- 
shaped toroidal field coil that affected the analysis modeling were (a) 
the copper windings are contained by a stainless steel housing in two 
distinct regions of the coil, (b) inside the V-region there are eight 
shear panels pinned to flanges that are integral with the steel box 
sidewalls, and (c) along the periphery there are bolt flanges that 
provide the device with interface connectivity by coil-to-coil bolt- 
ing. 


21058 Analysis of induction phenomena in thermonuclear experi- 
ments. Deeds, W.E.; Dodd, C.V. (Oak Ridge National Lab., TN). pp 
961-963 of Sixth symposium on engineering problems of fusion 
research. New York; Institute of Electrical and Electronics Engi- 
neers, Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

Many of the problems involving transients induced by chang- 
ing currents in the large coils of thermonuclear machines are identi- 

to those arising in nondestructive testing by eddy currents. There 

are three chief methods used for calculating such induction phenom- 
ena: analytical boundary-value solutions, relaxation or iteration tech- 
niques, and model experiments. Some of the results obtained by each 
of these methods are described below. 


21059 Computer code for generating a magnetic field free region 
in an OHMIC heating coil system. Pelovitz, M. (Princeton Univ., 
NJ). pp 964-968 of Sixth symposium on engineering problems of 
fusion research. New York; Institute of Electrical and Electronics 
Engineers, Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

A computer code was developed which allows the user to 
specify any arbitrary straight or curved line along which the ohmic 
heating coils will be placed. This line is chosen so as to avoid 
interference with TF coils, vacuum vessels, structural supports, etc. 
The number of equal turns or groups of turns to be used in the ohmic 
heating system is then read into the program. The computer code 
returns the exact location of each turn along the specified line so as 
to minimize the stray field within the volume bounded by the line. 
As an example of the efficacy of this code to produce a field free 
region the PDX device required a flux value of approximately 10 
KG. As the coil boundary is traversed at 61 cm the stray field value 
falls sharply to give values of approximately 8 gauss at the plasma 
edge located at 100 cm and a complete null at 140 cm. 


21060 Field ripple effects in the design of toroidal magnets for a 
tokamak experimental power reactor. Thomas, R.K. (General Atomic 
Co., San Diego, CA). pp 1097-1099 of Sixth symposium on engineer- 
ing problems of fusion research. New York; Institute of Electrical 
and Electronics Engineers, Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

The geometry of the toroidal field coil and plasma region 
under consideration is shown. The D-shaped coil is theoretically in a 
state of pure tension and not subject to bending moments. The 
expression for the coil shape cannot be solved exactly but can be 
readily integrated by numerical techniques. The derivation of the D- 
shape is based upon assuming the magnetic field strength in the 
useful volume of the toroid to be inversely proportional to the 
radius. This is not valid for a finite number of discrete coils. 
Corrections to the simple D-shape have been made to arrive at a true 
pure tension coil, but this modification does not greatly alter the coil 
shape and has, therefore, been neglected in the following calcula- 
tions. The field ripple is calculated by a computer program. 


21061 Field shaping coils for an experimental power reactor. 
Toffolo, W.E.; Petersen, P.I. (General Atomic Co., San Diego, CA). 
pp 1100-1104 of Sixth symposium on engineering problems of fusion 
research. New York; Institute of Electrical and Electronics Engi- 
neers, Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

Field shaping coils are an important consideration for noncir- 
cular plasma cross section devices. The power consumption in the 
coils are investigated as a function of the position and the material of 
which the coils are made. The possibility of using the F-coils as 
plasma current induction coils is examined together with the possi- 
bility of minimizing the power by biasing the coils. 


21062 Structural analysis of an experimental power reactor 
magnet system. Pardue, R.M.; Johnson, N.E. (Mechanics Research 
Inc., Oak Ridge, TN). pp 1118-1122 of Sixth symposium on engi- 
neering problems of fusion research. New York; Institute of Electri- 
cal and Electronics Engineers, Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

A three dimensional finite element analysis was performed 
using the NASTRAN computer code to evaluate stress and defor- 
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mation conditions on a preliminary design of an Experimental Power 
Reactor (EPR) toroidal magnet system structure. A quarter symme- 
try model was used to allow analysis of both symmetric and asym- 
metric loading conditions. The quarter symmetry concept and its 
application to the analysis is discussed as well as the computer 
methods developed to implement the technique for the EPR analy- 
sis. Results are presented which demonstrate the effects of various 
design configurations and load conditions on the stress and deforma- 
tion state in the toroidal field coils. 


21063 Magnet system for a laser heated solenoid fusion reactor. 
Marston, P.G.; Nolan, J.J.; Averill, R.J. (Magnetic Engineering 
Associates, Cambridge, MA). pp 1123-1126 of Sixth symposium on 
engineering problems of fusion research. New York; Institute of 
Electrical and Electronics Engineers, Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

A hybrid magnet system is proposed that consists ofa2m 
inside diameter 20 T continuous superconducting magnet surround- 
ing a number of 4 cm bore, 20 T pulsed magnets. Each pulsed 
magnet encloses a plasma tube for the laser heated fusion reaction. A 
tritium breeder, heat exchanger, and neutron shield are located in the 
annular region between the pulsed magnets and the superconducting 
magnet. The overall length of the system is 1 kilometer. The pulsed 
magnets are operated in a reverse-forward current sequence so that 
the magnetic field in the plasma is first reduced to zero and then 
raised to 40 T. Novel design features are included in the pulsed 
magnets, pulsing circuits and the superconducting magnet. Of partic- 
ular interest is the structural design which maintains practical stress 
levels for readily available materials in both magnets and enables 
operation of the superconductors in a strain-free condition. Estimat- 
ed costs and comment on the advantages of the pressure support 
system are presented. 


21064 Electrical insulation in magnets for fusion reactors. Hay, 
R.D.; Rapperport, E.J. (Magentic Engineering Associates, Inc., 
Cambridge). pp 1130-1134 of Sixth symposium on engineering prob- 
lems of fusion research. New York; Institute of Electrical and 
Electronics Engineers, Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

The combination of large mechanical stresses associated with 
high magnetic fields, extreme temperatures and intense nuclear radi- 
ation poses severe problems in the selection of electrical insulators 
for magnet coils to be used in fusion power reactors. Organic 
compositions, particularly the epoxies, have had extensive use in 
magnetic construction. When combined with inorganic reinforce- 
ment these materials have retained useable integrity to greater than 
10° rads. The use of organics for insulation has been especially 
attractive because of their flexibility and ease of fabrication. Inorgan- 
ic materials have high radiation damage resistance, but they are 
generally hard, brittle and difficult to fabricate. Glass, metal oxides, 
mica and other minerals comprise this category. Although inorgan- 
ics have been primarily used as fillers in organic systems, they offer 
excellent mechanical strength when used as primary insulation. A 
survey of requirements for insulations used in fusion reactor magnets 
is presented including comment on effects of winding configurations. 
A bibliography of experimental data on electrical insulations relating 
radiation exposure to property changes is included. 


POWER SUPPLIES, ENERGY STORAGE 
REFER ALSO TO CITATION(S) 21050 


21065 (AD-A—056635) Pulsed-power research and development 
in the USSR. Interim report. Kassel, S. (RAND Corp., Santa 
Monica, CA (USA)). May 1978. Contract MDA903-78-C-0189,. 
159p. (RAND/R—2212-ARPA). NTIS PC A08/MF AO1. 

Part of a continuing study of Soviet R and D of high-current, 
high-energy charged-particle beams and their scientific and techno- 
logical applications, this report discusses pulsed-power devices and 
elements, the basic means of energy delivery to all charged-particle 
beam systems. Specifically, it treats pulsed-power generation, stor- 
age, and switching. Soviet technical literature since 1960 was exam- 
ined for data detailing both the organization and planning of Soviet 
pulsed-power R and D and the theory, testing, and operation of 
pulsed-power equipment. The author concludes that the USSR is 
engaged in a major effort to develop pulsed-power systems for 
controlled thermonuclear reactions as a national energy source and 
military applications. Appendixes list pulsed-power facilities and 
published staff authors by research area and alphabetical order. 
(Author) 


21066 (UCRL—S50025-78-1, pp 1-7) New generation of neutral- 
beam power supplies developed for magnetic mirror fusion. 10 Jul 
1978. 
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In Electronics Engineering Department quarterly report No. 


1, 1978 

The Department of Energy has designated LLL as the lead 
laboratory for magnetic mirror fusion. Our role includes responsibil- 
ities for overseeing and guiding the United States mirror program. 
Here at Livermore, the country’s largest mirror physics machine, 
2XIIB, is operational, and two new major facilities are under con- 
struction: the tandem mirror experiment (TMX) and the mirror 
fusion test facility (MFTF). Among the equipment that Electronics 
Engineering is providing for this program are the power supply 
systems for the neutral beams that raise the plasma’s temperature and 
maintain its density. 


21067 Driving requirements for the OHMIC heating and equilib- 
rium coils of a tokamak experimental power reactor. Brooks, J.N.; 
Stacey, W.M. Jr. (Argonne National Lab., IL). pp 43-47 of Sixth 
symposium on engineering problems of fusion research. New York; 
Inst. of Electrical and Electronic Engineers Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

The tokamak experimental power reactor will have substan- 
tial power driving requirements, on the order of 1000 MW for the 
ohmic heating system, and 300 MW for the equilibrium system. A 
combined energy of some 450 MJ must be supplied to start the burn 
cycle, and a flux change of roughly 35 V-sec is required at both 
coils. Different plasma or operating conditions can increase these 
requirements, sometimes substantially. 


21068 Power requirements of duopigatron ion sources for neutral 
beam injectors. Wright, R.E.; Schilling, G. (Oak Ridge National Lab, 
TN). pp 167-168 of Sixth symposium on engineering problems of 
fusion research. New York; Inst. of Electrical and Electronic Engi- 
neers Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

There are seven basic power supply requirements for duoPI- 
Gatron ion sources: high voltage accelerating power supply, high 
voltage decelerating power supply, arc power supply, filament 
power supply, magnet power supply, auxiliary magnet power 
supply, and gas supply for the supplies that operate at accelerating 
potential. All power supplies require pulse capabilities with the 
exception of filament, magnet, and auxiliary magnet power supplies. 
Typical current and voltage values required to operate the 25 cm ion 
source are: (1) accelerating power supply, 60 kVDC at 60 amperes; 
(2) decelerating power supply, 10 kVDC at 10 amperes; (3) arc 
power supply, 100 VDC at 800 amperes; (4) filament power supply, 
6 VDC at 225 amperes; (5) magnet power supply, 6 VDC at 100 
amperes; (6) pulsed H2 or De gas; (7) Aux. magnet power supply. 
The isolated primary power for the elevated power supplies is 100 
kVA insulated for 100 kV. Each power supply is discussed in detail 
with its function in supplying power to the ion source. 


21069 Inductive storage for experimental reactors. Miller, P.H. 
Jr. (General Atomic Co., San Diego, CA). pp 286-290 of Sixth 
symposium on engineering problems of fusion research. New York; 
Inst. of Electrical and Electronic Engineers Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

A bridge circuit consisting of a number of variable induc- 
tances is analyzed. The inductances, composed of ts mates tg 
coils, are varied in such a manner that energy is transferred into the 
E-coil but at the same time the total energy of the system is kept 
almost constant. Thus, if the coils are moved in pairs, there will be 
only small net forces on the paired components of the variable 
inductances. The coils, however, have to store some 40 times the 
transferred energy so that the capital costs of the superconducting 
coils per unit of energy stored would have to be cheaper by this 
factor than alternate schemes such as flywheels, homopolar gener- 
ators, condensers and various switching circuits to realize a cost 
benefit. However, no switches, movable contacts or flexible leads 
are required and the energy remaining in the E-coil at the end of a 
tokamak pulse can be returned to the storage system. 


21070 Superconductive energy storage for tokamak fusion reac- 
tors. Lue, J.W.; Peterson, H.A.; Boom, R.W. (Univ. of Wisconsin, 
Madison). pp 291-295 of Sixth symposium on engineering problems 
of fusion research. New York; Inst. of Electrical and Electronic 
Engineers Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

A system is described which provides pulsed power for 
Tokamak fusion reactor diverter and transformer coils. It consists of 
an ac/dc Graetz bridge and a de superconductive energy storage 
magnet with a dc/ac/dc double conversion bridge to transmit the 
pulsed energy to the reactor coils. This scheme reduces not only the 
real power pulse requirement but also the reactive power pulses 
(voltage dips) on the utility power system. Detailed superconducting 
magnet design is included. The storage magnets are cryogenically 
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stabilized short solenoids in the 1 to 15 MWh range. Because of the 
low repetition rate this pulsed power supply does not give rise to 
excessive energy losses. The cost of the power conditioning interface 
and the storage magnets for both UWMAK-I and UWMAK-II 
designs are given. 


21071 Dynamic constraints on inductive energy storage. Schmit- 
ter, K.H. (Max-Planck-Institut fuer Plasmaphysik, Garching, Ger.). 
pp 296-297 of Sixth symposium on engineering problems of fusion 
research. New York; Inst. of Electrical and Electronic Engineers 
Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

Relations between energy density and discharge rate in induc- 
tive energy storage units are considered. The dynamic constraints 
imposed on the unit size are estimated for the Brooks coil geometry. 


21072 Inductive energy storage system based on a self-excited 

homopolar generator. Robson, A.E.; Lanham, R.E.; Lupton, W.H.; 

O'Connell, T.J.; Turchi, P.J.; Warnick, W.L. (Naval Research Lab., 

Washington, DC). pp 298-302 of Sixth symposium on engineering 
roblems of fusion research. New York; Inst. of Electrical and 
lectronic Engineers Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

A 10 MJ inductive energy storage system is described in 
which the storage coil is also the excitation coil of a homopolar 
generator. Energy is stored initially in two counter-rotating rotors, 
and transferred to the coil when the generator is connected in a self- 
excited mode. The circuit is interrupted by a large SF¢ circuit 
breaker working in conjunction with a fuse, and delivers energy to a 
resistive load in approximately 10~* sec. The system contains a 
number of novel features, including very high-speed rotors and 
carbon-fiber brushes. It is intended as a prototype module for large 
energy storage systems. 


21073 Design of homopolar motor-generators for pulsed power 
applications. Weldon, W.F.; Driga, M.D.; Rylander, H.G.; Woodson, 
H.H. (Univ. of Texas, Austin). pp 303-305 of Sixth symposium on 
engineering problems of fusion research. New York; Inst. of Electri- 
cal and Electronic Engineers Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

Present design studies and experimental research are concen- 
trating on producing low inductance, low resistance, high speed 
machines with short current-diffusion times. Current collectors for 
use at high speed (up to 450 m/sec) are under experimental investi- 
gation in a separate brush test facility. These studies and tests are 
summarized in a form to facilitate determining the compatibility of 
homopolar machines and specific loads. 


21074 PULSAR: a field compression generator for pulsed power. 
Cowan, M.; Tucker, W.K.; Wesenberg, D.L.; Cnare, E.C. (Sandia 
Labs., Albuquerque, NM). pp 308-311 of Sixth symposium on engi- 
neering problems of fusion research. New York; Inst. of Electrical 
and Electronic Engineers Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

The paper describes a chemically powered pulse generator 
called PULSAR which utilizes magnetic flux of a superconducting 
coil for flux compression in a coil of normal conductor. Unlike 
previous compression generators neither coil is damaged during 
operation. Applications to fusion exploratory experiments and reac- 
tors are discussed and performance and cost estimates are given. 


21075 PULSAR: the experimental program. Cnare, E.C.; Wesen- 
berg, D.L.; Cowan, M.; Tucker, W.K. (Sandia Labs., Albuquerque, 
NM). pp 312-315 of Sixth symposium on engineering problems of 
fusion research. New York; Inst. of Electrical and Electronic Engi- 
neers Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

This paper presents recent results of the PULSAR experimen- 
tal program. All generator experiments to date have been conducted 
with 0.29 m inside diameter for the generator coil. Experiments to 
study the axial mode of operation utilize a recoilless cannon to 
propel heavy walled aluminum pistons through the generating coils 
at 750 m/s. The radial mode is studied with thin wall aluminum 
tubes expanded radially at strain rates of about 10‘ s~' by detonation 
of high explosive or by magnetic pressure. Electrical and mechanical 
characteristics as well as construction techniques for the generator 
and superconducting coils are discussed. The PULSAR operation 
has been modeled for simulation by a CDC 6600 digital computer. A 
system of spatially dependent, mutually coupled, lumped parameter 
circuit equations together with the equation of motion of the moving 
conductor is solved. Comparison of simulated and experimental 
results shows close agreement. 
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21076 Storage and transfer of energy for pulsed-power applica- 
tions, Nasar, S.A. (Univ. of Kentucky, Lexington); Woodson, H.H. 
pp 316-321 of Sixth symposium on engineering problems of fusion 
research. New York; Inst. of Electrical and Electronic Engineers 
Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

A survey of the various methods of energy-storage for 
pulsed-power applications, such as thermonuclear fusion research, is 
presented. Costs and range of applications, in terms of energy 
storage capacity and discharge time, of these devices are given, and 
certain related problems are discussed briefly. An approach to the 
mathematical modelling of pulsed networks and pulsed electrical 
machines in which magnetic diffusion is significant is included. Fast 
discharge homopolar machines for use with inertial energy-storage 
systems, are discussed in some detail. Reference is made to some 
related activities at The University of Texas at Austin. 


21077 Rotating capacitor system for the tokamak experimental 

power reactor. Kustom, R.L.; Norem, J.H.; Wehrie, R.B. (Argonne 

National Lab., IL). pp 322-324 of Sixth symposium on engineering 

— of fusion research. New York; Inst. of Electrical and 
lectronic Engineers Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

A conceptual design for a rotating capacitor system which 
uses many concentric drum-type homopolar generators in a single 
magnet yoke is presented. An oar system is described which can 
develop 72,530 V and store 1150 MJ. 


21078 Fast risetime one megajoule capacitor bank. Markins, D. 

(Maxwell Labs., Inc., San Diego, CA); Baker, W.L.; Reinovsky, 

R.E.; Clark, J.G. pp 330-335 of Sixth symposium on engineering 

— of fusion research. New York; Inst. of Electrical and 
lectronic Engineers Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

A 100 kV, 1.1 MJ capacitor bank for plasma research experi- 
ments has been constructed for the Air Force Weapons Laboratory. 
The system consists of twenty, individual, low inductance capacitor 
modules, each utilizing a four element switch package approximately 
2 meters wide. Each module contains twenty-four “scyllac” type 
1.85 uF capacitors. A 100 kV — pulse is obtained by charging 
the top half of each module to +50 kV and the bottom half to -50 
kV. A pressurized, low inductance multichannel switch package 
incorporating four separately triggered elements is designed to fit 
into the parallel plate transmission line system of the capacitor 
module. e bank is configured in a cross shape with twenty 
modules spaced uniformly around the perimeter of a parallel plate 
transmission line. The transmission line is constructed with 32 mil 
aluminum and insulated with 60 mils of mylar. The bank is designed 
to feed an easily replaceable central coaxial load. The entire system 
has been repeatedly fired at 100 kV with a dummy resistive load and 
has delivered 2.2 x 107 amperes of current with a risetime of 1.1 
psec. The total measured system inductance is 2.2 nH. This system 
represents a significant advance in the development of reliable, fast, 
high current capacitor banks. 


21079 Circuit breaker for OHMIC-heating systems. Salge, J.; 
Braunsberger, U.; Schwarz, U. (Univ., Braunschweig, Ger.). pp 643- 
646 of Sixth symposium on engineering problems of fusion research. 
New York; Inst. of Electrical and Electronic Engineers Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

A circuit breaker for power amplification in inductive energy 
storage systems is described using commercially ac breakers in 
connection with a ‘High-Pressure-Breaking-Element’”’ (HPBE). Di- 
mensioning values for the HPBE are given. Currents up to 30 kA 
have been interrupted by paralleling 3 HPBEs. With one HPBE a 
current of 10 kA was switched off producing a voltage of 30 kV. 


21080 Power crowbar system coupled by a current transformer 
with very low leakage inductance. Kitagawa, S.; Hirano, K.I. (Nagoya 
Univ., Japan). pp 647-650 of Sixth symposium on engineering prob- 
lems of fusion research. New York; Institute of Electrical and 
Electronics Engineers, Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

A reliable, efficient power crowbar system has been devel- 
oped for fast pinch experiments. In order to reduce the effective 
impedance of series capacitor system, a current transformer with 
extremely low leakage inductance has been designed and used. 
Primary and secondary windings of the transformer are alternately 
arranged as closely as possible. As a result, the leakage inductance is 
reduced to 2 nH. It is demonstrated that a current of 390 kA, the rise 
time of which is 4.5 psec, is sustained for 100 usec. Much larger 
system is being built, which maintains a current of 1 MA over 1 
msec. The life of crowbar gap switches is prolonged by the aid of a 
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mechanically-driven metal-to-metal contact switch. Another crow- 
bar switch system with a high coulomb rating is under consideration, 
in which a gap switch is used together with a saturable reactor and a 
current transformer. 


21081 Vacuum interrupters as off-switches in inductive energy 
storage systems. Mukutmoni, T.; Woodson, H.H. (Univ. of Texas, 
Austin). pp 651-655 of Sixth symposium on engineering problems of 
fusion research. New York; Institute of Electrical and Electronics 
Engineers, Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

Controlled thermonuclear fusion experiments currently being 
planned require large amounts of pulsed energy. Inductive energy 
storage systems (IES) appear to be attractive for many applications 
in the fusion research program including staged theta pinch devices. 
The well known roadblock to successful implementation of IES is 
the development of a reliable and cost-effective off-switch capable of 
handling high currents and withstanding high recovery voltages. 
The present paper describes the IES employing vacuum interrupters 
as off-switches and discusses the performance requirements of such 
interrupters. A synthetic test facility with current and voltage capa- 
bilities of up to 10 kA and 120 kV respectively currently being used 
to test vacuum interrupters is described. 


21082 10-kA, 30-kV liquid-metal plasma valve switch for induc- 
tive energy storage. Eckhardt, W.O.; Hofmann, G.A. (Hughes Re- 
search Labs., Malibu, CA). pp 656-661 of Sixth symposium on 
engineering problems of fusion research. New York; Institute of 
Electrical and Electronics Engineers, Inc. (1576). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

The major results obtained in the design, manufacture, and 
test of a laboratory prototype 10-kA, 30-kV dc closing and breaking 
switch based on the Hughes Liquid-Metal Plasma Valve (LMPV) 
are presented. The current conduction time was chosen to simulate, 
at the scaled-down current level of 10 kA, the projected duty of 
IPP’s Wendelstein VII Ohmic Heating Circuit Breaker. 


21083 Use of the Hall effect in a corbino disc as a circuit 
breaker. Inall, E.K. (Science Applications, Inc., McLean, VA); 
Robson, A.E.; Turchi, P.J. pp 666-668 of Sixth symposium on 
engineering problems of fusion research. New York; Institute of 
Electrical and Electronics Engineers, Inc. (1976). 

From 6, IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

A new type of circuit interrupter is described based on the 
increase in resistance that occurs when a magnetic field is applied to 
a material with a strong Hall effect in the configuration known as 
Corbino’s disc. Measurements on discs of indium antimonide showed 
an increase in resistance of about 2 orders of magnitude in a time of 5 
microseconds. Larger resistance ratios should be possible by optimiz- 
ing the properties of the material. Application of this principle to the 
transfer of energy from inductive stores is discussed. 


21084 High current making switch. Wildi, P. (Univ. of Texas, 
Austin). pp 673-675 of Sixth symposium on engineering problems of 
fusion research. New York; Institute of Electrical and Electronics 
Engineers, Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

A fast making (closing) switch for high currents is described. 
It was built to test a homopolar generator developed at the Universi- 
ty of Texas. The switch is laid out to carry 300 kA for 3 seconds. It 
is pneumatically operated and can be tripped without transferring 
any valves; consequently timing is precise and fast. The contacts are 
designed to avoid arcings and for minimal inductance. Contact 
pressure is enhanced by the electromagnetic forces of the current. 
Tests on the prototype were carried to 550 kA. Oscillograms of the 
tests are shown. This prototype confirmed the validity of the design 
criteria and forms the basis for future designs. 


21085 High voltage wide range marx generator design and con- 
struction. Thompson, J.E. (Northrop Research and Tech. Center, 
Hawthorne, CA). pp 680-682 of Sixth symposium on engineering 
problems of fusion research. New York; Institute of Electrical and 
Electronics Engineers, Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

A wide range, long pulse, Marx generator has been designed 
and constructed for the purpose of exciting a thermionic electron 
gun utilized for quasi-cw gas laser medium ionization. The Marx 
generator has been specifically designed to operate over a voltage 
range variable from 100 kV to 200 kV into a resistive load of 
between 83 kQ and open circuit. This wide operating range, both in 
voltage and load impedance, was obtained using interstage coupling 
capacitors to assure overvoltage and subsequent breakdown of the 
three element spark gap switches used. This paper will discuss the 
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motivation and specific application for the Marx generator es — 
present the relevant design procedure with particular — ge 

the interstage coupling and triggering techniques employ seating 
mental data regarding the measured Marx generator performance 
will also be presented. 


21086 Modulators for high power neutral beam systems. Ponte, 
N.S.; Schilling, G. (Oak Ridge National Lab., TN). pp 683-684 of 
Sixth symposium on engineering problems of fusion research. New 
York; Institute of Electrical and Electronics Engineers, Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

The function and performance of a fast series switch between 
the high voltage power supply and the accelerating structure of the 
ion beam accelerator used in high power neutral beam injection 
systems are described. 


21087 Repetitively pulsed capacitor bank for the dense-plasma 
focus. Zucker, O.; Bostick, W.; Gullickson, R.; Long, J.; Luce, J.; 
Sahlin, H. (Lawrence Livermore Lab., CA). pp 1020-1033 of Sixth 
symposium on engineering problems of fusion research. New York; 
Institute of Electrical and Electronics Engineers, Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

This report describes a 1 pulse per second capacitor bank 
designed to energize a dense-plasma focus (DPF). The DPF is a 
neutron source capable (with moderate mney ) of delivering a 
minimum of 10"* neutrons per pulse or neutron flux of 2 x 10'* N/ 
cm?.s. The average power consumption, which has become a major 
issue due to the energy crisis, is analyzed with respect to other 
plasma devices and is shown to be highly favorable. This small 
source size high flux neutron source could be extremely useful to 
qualify fission reactor material irradiation results for fusion reactor 
design. 


21088 Analysis of the TFTR toroidal field power supply and its 
interactions with other loads. Newell, W.E. (Westinghouse Fusion 
Power Systems, Pittsburgh). pp 1213-1217 of Sixth symposium on 
engineering problems of fusion research. New York; Institute of 
Electrical and Electronics Engineers, Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

The rectifiers which supply the four major pulsed loads of the 
Tokamak Fusion Test Reactor (TFTR) share two flywheel gener- 
ators. Thus there is a possibility of significant interaction between 
these rectifiers by way of the notched voltage waveforms which 
they create at the generator terminals. This paper presents an analy- 
sis of the build up of current in the toroidal field (TF) coil, which is 
the largest load. From this analysis, the notched waveform caused 
by the TF rectifier is derived and its effect on the other rectifiers is 
investigated. It is concluded that with the present conceptual design 
parameters, the external effects of the interactions are likely to be 
small. However, the internal control circuits of the rectifiers must be 
carefully designed to minimize those effects. 


21089 High voltage protection for the megawatt beam line. Ham- 
mond, D.P. (Euratom/UKAEA Fusion Association, Oxon, Eng.). 
pp 1249-1252 of Sixth symposium on engineering problems of fusion 
research. New York; Institute of Electrical and Electronics Engi- 
neers, Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

The high voltage supply used to drive a high power neutral 
injector must have good regulation in order to preserve good ion 
beam optics. Consequently, peak fault currents can be very high and 
with 50 Hz supply frequency it is essential to protect the electrodes 
by fast acting shunt or series systems. Shunt devices may incorporate 
valves, spark gaps, solid dielectric switches, ignitrons etc., whereas 
for series elements hard valves or the crossed field interrupter are 
the only choices available at this time. A summary of the characteris- 
tics of several such systems is given together with an indication of 
costs of the development of auxiliary apparatus required and the 
further potential of the systems where known. 


COOLING SYSTEMS 
REFER ALSO TO CITATION(S) 21116 


21090 Primary energy conversion system for the tokamak experi- 
mental power reeactor. Patten, J.S.; Abdou, M.A.; Smith, D.L.; 
Stevens, H.C.; Maroni, V.A. (Argonne National Lab., IL). pp 529- 
533 of Sixth symposium on engineering problems of fusion research. 
New York; Inst. of Electrical and Electronic Engineers Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

Major efforts are underway at ANL and elsewhere to define 
the objectives of a Tokamak Experimental Power Reactor (TEPR). 
The ultimate goal of these studies is to establish the scientific and 
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engineering basis for a detailed reactor design. This paper will 
concentrate on the TEPR primary energy conversion system 
(PECS) as developed in the ANL study. The PECS includes all 
components that lie between the plasma and the toroidal-field coil, 
vis, (1) the first-wall assembly; (2) the blanket region, which com- 
prises the 30 to 40 cm zone immediately backing the first wall (99% 
of the thermal energy is generated in the first wall and the blanket); 
(3) the primary coolant that removes all of the sensible heat from the 
first wall and blanket, together with its associated circulation and 
processing equipment; (4) the magnet shield, which lies between the 
blanket region and the toroidal-field coils and provides the attenu- 
ation of neutron and gamma radiation required to protect the magnet 
systems; and (5) the penetrations that provide access for the neutral 
beams, vacuum system, diagnostics, fuel injector, etc. 


21091 Heat transfer considerations in the blanket design of a 
nonbreeding fusion experimental power reactor. Kearney, D.W.; 
Chiger, H.D. (General Atomic Co., San Diego, CA). pp 1062-1167 
of Sixth symposium on engineering problems of fusion research. 
New York; Institute of Electrical and Electronics Engineers, Inc. 
(1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

The intent of this paper is to explore the character of the 
thermal problems in an EPR blanket associated with wall loadings 
up to 3 MW/m?. The analysis assumes gas cooling and a solid 
blanket with no tritium breeding capability. Blanket test modules 
will provide for tritium breeding tests but will not be considered 
further in this paper. The maximum allowable temperature in such a 
blanket is chosen on the basis of material strengths, creep and 
possibly material/coolant compatibility limits. Generally, elevated 
temperatures are desirable to achieve a high system thermal efficien- 
cy. A key thermal problem associated with high temperature levels 
is the thermal gradient in the blanket. This gradient is a function of 
heat load, thermal conductivity of the structure, cooling system 
design, and the temperature rise in the coolant. The coolant tempera- 
ture rise is particularly important and is usually large (up to 400°C) 
in gas cooled systems to minimize the coolant mass flow rate and, 
thus, the pumping power loss which varies as m*. The large tempera- 
ture rise in the coolant can lead to steep gradients in the structure 
unless appropriate designs are developed to flatten the temperature 
profiles. 


HEATING AND FUELING SYSTEMS 
REFER ALSO TO CITATION(S) 21066, 21068 


21092 (AD-A—056362) Time dependent electron and ion flow in 
pinched beam diodes. Interim report. Lee, R.; Goldstein, S.A. (Naval 
Research Lab., Washington, DC (USA)). Mar 1978. Contract 
MIPR-78-523. 19p. (NRL-MR—3702). NTIS PC A02/MF AOI. 

The time dependent impedance behavior of large-aspect-ratio, 
pinched-electron-beam diodes is studied using a computer simulation 
model. The results from a series of particle code simulations are used 
to construct a picture of the diode impedance as a function of 
voltage. This description is then used to compare calculated diode 
current with actual measured values, and good agreement is found. 
The code is also used to study dynamic pinch formation and ion 
current generation. A focusing model for the ions is presented. 
(Author) 


21093 (GA-A—15114) Parametric study of the Doublet III Neu- 
tral Beam Injection System. Colleraine, A.P.; Doll, D.W.; Holland, 
M.M.; Kamperschroer, J.H.; Berkner, K.H.; Halbach, K.; Resnick, 
L.; Cole, A.J. (General Atomic Co., San Diego, CA (USA); Califor- 
nia Univ., Berkeley (USA). Lawrence Berkeley Lab.; TRW Systems 
Group, Redondo Beach, CA (USA)). Aug 1978. Contract EY-76-C- 
— 12p. (CONF-780953—5). Dep. NTIS, PC A02/MF 
AOl. 

From 10. symposium on fusion technology; Padova, Italy (4 
Sep 1978). 

The Doublet III noncircular tokamak recently began operat- 
ing at General Atomic Company. In order to fully exploit its 
capabilities and to study new and exciting plasma physics regimes, a 
Neutral Beam Injector System is being constructed. Initially, a two 
beamline system will supply 7 MW of heat to the plasma. Ultimately 
the system will be expanded to inject approximately 20 MW of 
power. Each beamline will be equipped with two LBL-type rectan- 
gular ion sources with 10 cm x 40 cm extraction grids. These will 
accelerate hydrogen ions to 80 keV, and extracted beam currents in 
excess of 80 A per source are expected. This high energy beam is 
needed, together with near perpendicular injection into the torus, to 
penetrate the high density hydrogen plasmas [n(0) greater than 3 x 
10** cm~*] expected in Doublet III. 


21094 (LBL—7952) Electrostatic probe diagnostics on the LBL 
10 ampere neutral beam ion source. Schoenberg, K.F. (California 
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Univ., Berkeley (USA). Lawrence Berkeley Lab.). Aug 1978. Con- 
tract W-7405-ENG-48. 92p. Dep. NTIS, PC A05/MF AO1. 

The experimental results of electrostatic probe measurements 
on the LBL 10 ampere ion source are presented. Data is obtained via 
a pulsed acquisition system which digitally records a probe charac- 
teristic and its first and second derivatives. The latter are shown to 
be proportional to the projected electron energy distribution func- 
tion, and the isotropic electron energy distribution function, respec- 
tively. System performance for distribution function measurement is 
compared to the established technique of harmonic analysis. A 
complete analysis of the data acquisition system and its experimental 
accuracy is presented. 


21095 (PPPL—1484) PLT neutral injector performance. Gri- 
sham, L.R.; Eubank, H.P.; Dylla, H.F.; Goldston, R.J.; Schilling, G.; 
Stewart, L.D.; Stookesberry, R.W.; Ulrickson, M. (Princeton Univ., 
NJ (USA). Plasma Physics Lab.). Oct 1978. Contract EY-76-C-02- 
3073. 34p. (CONF-780662—2). Dep. NTIS, PC A03/MF AOl1. 

From Ion source workshop; Culham, UK (26 Jun 1978). 

The experience with respect to beamline operation on PLT 
and on the Princeton test stand is reviewed. We discuss the perform- 
ance of the injectors, beam energy distributions as measured by two 
techniques, beam-associated impurities, control of gas evolution in 
the drift duct by titanium evaporation, reionization in the drift duct, 
and the computer archiving and control system currently under 
development. 


21096 (UCRL—S50025-78-1) Electronics Engineering Depart- 
ment quarterly report No. 1, 1978. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 10 Jul 1978. Contract W-7405- 
ENG-48. 29p. Dep. NTIS, PC A03/MF AO1. 

Separate abstracts were prepared for each of the four includ- 
ed sections. (MOW) 


21097 (UCRL—S50025-78-1, pp 8-12) Fast-scan monitor exam- 
ines neutral-beam ion-density profile. 10 Jul 1978. 

In Electronics Engineering Department quarterly report No. 
1, 1978. 

All of the magnetic mirror confinement fusion experiments at 
LLL and at other laboratories depend on pulsed, energetic neutral- 
beam injection for fueling and imparting energy to the trapped 
plasma for density build-up and stability studies. It is vital to be able 
to monitor how well the injected ion beam is aimed and focused. To 
do this, we have designed an ion-beam current-density profile moni- 
tor that uses a commercial minimodular data acquisition system. Our 
prototype model monitors a single 20-kV, 50-A, 10-ms beam. How- 
ever, the method is applicable to any number of beams with similar 
sampling target arrays. Also, the electronics can be switched to 
monitor any one of several target collectors. 


21098 (UCRL—S50025-78-2, pp 1-6) High voltage test stand de- 
veloped for magnetic fusion energy studies. 13 Sep 1978. 

In Electronics Engineering Department quarterly report No. 
2, 1978. 
The test stand’s immediate use will be for testing the full-scale 
sources (120 kV, 65 A) for Princeton's Tokamak Fusion Test Reac- 
tor. It will then be used to test parts of the sustaining source system 
(80 kV, 85 A) for LLL’s Magnetic Fusion Test Facility (MFTF). 
The test stand features a 5-MVA power supply feeding a vacuum 
tetrode used as a switch and regulator. The 500-kW arc supply and 
the 100-kW filament supply for the neutral beam source are battery 
powered, which eliminates one or two costly isolation transformers. 


21099 (WFPS-TME—101) Nuclear analysis on the enrichment 
of PWR fuel in a fusion hybrid reactor. Chapin, D.L. (Westinghouse 
Electric Corp., Pittsburgh, PA (USA). Fusion Power Systems 
Dept.). Sep 1978. Contract EG-77-C-02-4544. 39p. Dep. NTIS, PC 
A03/MF AOl1. 

A preliminary nuclear analysis has been performed on the 
enrichment of zircaloy clad UO, fuel in a tokamak fusion hybrid 
reactor steam-cooled blanket for direct recycle in a Pressurized 
Water Reactor (PWR). This direct recycle scheme allows elimina- 
tion of the chemical reprocessing and fuel refabrication steps be- 
tween the hybrid and PWR and thus offers potential advantages 
with regard to both fuel cycle economics and nuclear proliferation 
concerns. Three fuel compositions on the U-Pu fuel cycle were 
investigated: the initial enrichment of either depleted (tails) uranium 
or natural uranium, and the refresh or re-enrichment of spent fuel 
discharged from a PWR. 


21100 Test facility for the development of 150-keV, multi- 
megawatt neutral beam systems. Haughian, J.M.; Baker, W.R.; Biagi, 
L.A.; Hopkins, D.B. . (Lawrence Berkeley Lab., CA). pp 53-57 of 
Sixth symposium on engineering problems of fusion research. New 
York; Inst. of Electrical and Electronic Engineers Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 
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The next generation of CTR experiments, such as the Toka- 
mak Fusion Test Reactor (TFTR), will require neutral-beam injec- 
tion systems that produce multi-megawatt, 120-keV deuterium-beam 
pulses of 0.5-second duration. Since present injection systems are 
operating in the 10- to 40-keV range, an intensive development effort 
is in progress to meet a 150-keV requirement. We describe the 
vacuum system and power supplies that make up a test facility to be 
used in the development of these injectors. 


21101 Extraction systems for neutral beam heating of PLT and 
doublet III tokamaks. Haselton, H.H.; Schechter, D.E.; Schilling, G.; 
Stewart, L.D.; Stirling, W.L. (Oak Ridge National Lab., TN). pp 
169-171 of Sixth symposium on engineering problems of fusion 
research. New York; Inst. of Electrical and Electronic Engineers 
Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

The application of ion sources for neutral beam injection has 
proven successful on the ORMAK tokamak. Extracted power of 300 
kW for 50 msec pulse lengths are typical. Grid cooling proved to be 
advantageous and seems unavoidable for injectors of higher power 
and increased pulse lengths. Requirements for upcoming tokamaks 
(PLT, Doublet III, and ORMAK Upgrade) demand grid systems (25 
cm diameter) that are capable of transmitting 3-MW beams at pulse 
lengths of 0.3 sec to 1 sec and repetition rates of 1 Hz. A significant 
amount of heat must be dissipated by the grid structure (3 to 7%). 
Care must be taken to avoid large temperature gradients which 
cause flexing and distortion. A model has been constructed to make 
a prediction of optimum grid cooling and also to limit beam disper- 
sion due to grid deformation. The model is similar to that used by 
the Culham group for edge cooled grids. A prototype source utiliz- 
ing an accel/decel three-grid extraction system has been assembled. 
Accel and decel gap studies will be made with a conventional system 
to optimize beam focusing and decrease power loading. Aperture 
programming will be employed to adjust focal properties to meet the 
criteria of a particular beam transport system. A 10-cm ORMAK 
source operated at these power densities for pulse lengths >500 
msec gave the results needed for extrapolations to larger sources. 


21102 Effect of radiation blistering on voltage holding. Miley, 
G.H. (Univ. of Illinois, Urbana); Moir, R.W. pp 172-177 of Sixth 
symposium on engineering problems of fusion research. New York; 
Inst. of Electrical and Electronic Engineers Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

The surfaces of niobium and tungsten wires were blistered by 
300-keV helium-ion irradiation and then tested for voltage holding. 
A cylindrical projection-tube technique was employed so that re- 
gions of strong electron emission could be identified and later 
examined with a scanning electron microscope (SEM). Blistering 
was found to cause significant increases in pre-breakdown currents. 
However, these currents tend to saturate at a surface field of 
approximately 200 to 400 kV/cm such that the ultimate breakdown 
limit was not seriously reduced. Observations suggest that parts of 
the blistered surface are gradually erected by the strong surface 
fields, but this may not occur until after several arc breakdowns. 
SEM photographs also indicate that vapor from the anode may play 
an important part in the breakdown mechanism. Implications of 
these results to the design of devices important to fusion develop- 
ment, such as direct collectors and ion sources, are briefly discussed. 
The importance of future in situ irradiation-voltage experiments is 
stressed. 


21103 Test facility for the development of 150 keV/50 as a 
neutral beam injector for use on TFTR. Schillin , he G.; Culver, J.S.; 
Kim, J.; Kunselman, M.H.; Thompson, P.B.; Wrig ht, W.L. (Oak 
Ridge National Lab., TN). pp 191-193 of ‘Sixth symposium on 
po neering problems of fusion research. New York; Inst. of Electri- 
and Electronic Engineers Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

We describe a test facility which will be used to develop the 
150 keV/50 A/O.5 sec neutral beam injectors and beam line compo- 
nents for the Tokamak Fusion Test Reactor. The functional require- 
ments of this facility as well as their design and hardware solutions 
are presented below. 


21104 Design considerations of calorimeter-target for high power 
neutral beam injectors. Kim, J.; Davis, R.C.; Haselton, H.H.; Queen, 
C.C. (Oak Ridge National Lab., TN). pp 194-197 of Sixth sympo- 
sium on engineering problems of fusion research. New York; Inst. of 
Electrical and Electronic Engineers Inc. (1976). 

From 6, IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

Various problems associated with beam target design are 
discussed, e.g., heat transfer calculations, selection of materials, beam 
intensity calculations, calorimetry, and neutron generation. Sample 
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designs for actual “+ ciataaea systems including PLT and TFTR beam 
lines are presented 


21105 Cryopumping techniques and design for neutral beam in- 
ion system. Dagenhart, W.K.; Busby, M.R.; Culver, J.S.; Hasel- 


jecti 
ton, H.H.; Johnson, R.L.; Schilling, G.; Stirling, W.L.; Stern, S.A. 


(Oak Ridge National Lab., TN). pp 198-201 of Sixth symposium on 
engineering problems of fusion research. New York; Inst. of Electri- 
cal and Electronic Engineers Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

A comparison is made between various types of pumps: 
diffusion pumps, regeneratable getter pumps, titanium getter pumps, 
cryofrost pumps (e.g., CO» frost at approximately 12°K, water frost, 
etc.), cryopanel pumps (4.2°K), and Molecular Sieve cryosorption 
panel pumps (approximately 15°K). Cryosorption pumping is receiv- 
ing more consideration for the present applic ations since the neces- 
sary speed and capacity can be obtained in a moderate size package, 
and this pump type presents negligible contamination hazard. A test 
stand is being assembled which consists of a large vacuum chamber 
with appropriate auxiliary equipment which will be used for testing 
various cryopumping methods. Initial tests will concentrate on dem- 
onstrating the feasibility of using Molecular Sieve cryosorption 
panels at less than or equal to 20°K for pumping. Special advantages 
and problems with this type of pump are reviewed in detail. A 
conceptual design for a full scale beam line cryosorption pump is 
presented 


21106 Designing the TFTR neutral beam line control 
software to aid the engineer. Elischer, V.; Fehr, S.; Jacobson, V.; 
Wiley, K. (Lawrence Berkeley Lab., CA). pp 207-211 of Sixth 
symposium on engineering problems of fusion research. New York; 
Inst. of Electrical and Electronic Engineers Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

The control systems requirements for the Tokamak Fusion 
Test Reactor (TFTR) are very similar to the control system's 
requirements for large particle accelerators. The plasma in the Test 
Reactor will be heated by injecting high energy (120 KeV) neutral 
deuterium atoms through four separate ports. Each neutral beam 
injector looks very much like a small linear accelerator when viewed 
in the context of its control requirements. More specifically, the 
Neutral Beam Line Control System software requirements can be 
classified into two areas: the algorithms required to control the 
sources and beam line components, and the more general informa- 
tion management and display functions which are essential to the 
larger class of problems encountered in such systems. This paper will 
outline some of the problems we expect to see in the development 
and operation of the Neutral Beam Line Control System and pro- 
pose a software design that will aid the engineers in their solution. 


21107 Computer assisted operation of neutral beam injectors. 
Metzinger, R.; Keene, D. (Charles Stark Draper Lab., Inc., Cam- 
bridge, MA). pp 212-217 of Sixth symposium on engineering prob- 
lems of fusion research. New York; Inst. of Electrical and Electronic 
Engineers Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

The anticipated use of multiple high power neutral beam 
injectors in pending and future experiments has led to the examina- 
tion of suitable automatic and semi-automatic control systems for the 
conditioning and operational modes of source operation. The 
ation of present multiple injector systems has been analy: 
determine the control strategy used in manual operations and to 
determine the actual data requirements needed for computerized 
control. A source model and appropriate control algorithms have 
been develo to implement computer assisted control of the 
sources. Particular attention is given to providing proper suspension 
of operation in the face of abnormal operation of the source, the data 
acquisition system, the digital control system or the output waned 
effectors. The control system is configured for stand alone use or for 
interconnection in a larger experiment control system. 


21108 Multispecies transient simulator and its application to the 
TFTR neutral beam injector. Lee, A.L. (Lockheed Missiles and 
Space Company, Inc., Huntsville, AL): Jones, H.G.; Wang, F.C.; 
Johnson, R.L. pp 833-836 of Sixth symposium on engineering prob- 
lems of fusion research. New York; Institute of Electrical and 
Electronics Engineers, Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

The multi-species transient simulator (MTS) was developed 
to predict the pressure responses in each compartment of a vacuum 
system. The vacuum system is described by the volume, gas load and 
pumping speed of each compartment, and the conductances between 
them. No interactions between gas species are assumed. The partial 
pressure of each species and the total pressure in each compartment 
are computed at given time intervals. The MTS is applied to a model 
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of the TFTR neutral beam injector to predict the pressure responses 
in each compartment and the tritium “back-streaming” during an 
operational duty cycle. 


21109 PLT and Doublet III neutral beam injection systems. 
Haselton, H.H.; Dagenhart, W.K.; Schechter, D.E.; Stewart, L.D.; 
Stirling, W.L. (Oak Ridge National Lab., IL). pp 865-867 of Sixth 
symposium on engineering problems of fusion research. New York; 
Institute of Electrical and Electronics Engineers, Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

The design program is being supported by experimental work 
with all beam line components: gas cells, bending magnets, beam 
stops, magnetic shielding, and high speed-high throughput cryo- 
pumping systems. Stray toroidal fields and fields produced by exter- 
nal transmission or mirror magnets are under study to determine the 
optimum means of removing the unneutralized component from the 
beam. Concepts utilizing materials with high permeability are ade- 

uate to provide the source with the necessary magnetic shielding. 

am stops capable of dissipating a power density of 10 to 40 kW/ 

cm? are required for ion dumps, diagnostics, and on line ion source 
conditioning. 


21110 Development of neutral injection to the megawatt power 
level. Thompson, E.; Coupland, J.R.; Dirmikis, D.; Hammond, D.P.; 
Holmes, A.J.T. (Univ. of Sheffield, Eng.). pp 907-909 of Sixth 
symposium on engineering problems of fusion research. New York; 
Institute of Electrical and Electronics Engineers, Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

The various options for the production of energetic neutral 
beams at the MW power level based on positive ion extraction are 
discussed. We also consider in more detail the design of beam 
extraction and acceleration structures along with that of the neutral- 
izer and necessary cryopumping. 


21111 Injection-power requirements for a twin-beam mirror 
fusion device. Miley, G.H.; Miller, R.L. (Univ. of Illinois, Urbana). 
pp 988-993 of Sixth symposium on engineering problems of fusion 
research. New York; Institute of Electrical and Electronics Engi- 
neers, Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

The Twin-Beam Mirror (TBM) employs a moderate energy 
(20 to 60 keV) neutral beam to create a mirror-confined target 
plasma into which a second high-energy (> 200 keV) beam is inject- 
ed. In order to avoid excessive leakage, the target plasma uses a 
much higher energy than employed in normal two-component fusion 
concepts. While this is off-optimum for fusion-energy multiplication, 
the overall injection requirements are significantly reduced com- 
pared to a conventional (one-beam) mirror. The present study pre- 
sents parameter studies for TBM operation in a regime of sizes of 
interest for a fusion engineering research facility (FERF). Several 
variations such as rf heating of the electrons are considered and 
shown to have some merit. 


TRITIUM PROCESSING, ENVIRONMENT AND SAFETY 
REFER ALSO TO CITATION(S) 21127 


21112 (ORNL/TM—6012/V2, pp 70-215) Magnetic fusion 
energy. Dec 1978. 

In Advanced technology section semiannual progress report, 
September 1, 1976—March 31, 1977. Volume 2. Engineering science 
programs. 

The efforts of the Chemical Technology Division in the area 
of fusion energy include fuel handling, processing, and containment. 
These studies are closely coordinated with the ORNL Fusion 
Energy Division. Current experimental studies are concerned with 
the development of vacuum pumps for fusion reactors, the evalua- 
tion and development of techniques for recovering tritium (fuel) 
from either solid or liquid lithium containing blankets, and the use of 
deep beds of sorbents as roughing pumps and/or transfer operations. 
In addition, a small effort is devoted to the support of the ORNL 
design of The Next Step (TNS) in tokamak reactor development. 
The more applied studies—vacuum pump development and TNS 
design—are funded by the DOE/Magnetic Fusion Energy, and the 
more fundamental studies—blanket recovery and sorption in deep 
beds—are funded by the DOE/Basic Energy Sciences. 


21113 (PNL—2823) Safety aspects of activation products in a 
compact Tokamak Fusion Power Plant. Willenberg, H.J.; Bickford, 
W.E. (Battelle Pacific Northwest Labs., Richland, WA (USA)). Oct 
a Contract EY-76-C-06-1830. 119p. Dep. NTIS, PC A06/MF 
AOl. 


Neutron activation of materials in a compact tokamak fusion 
reactor has been investigated. Results of activation product inven- 
tory, dose rate, and decay heat calculations in the blanket and 
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injectors are presented for a reactor design with stainless steel 
structures. Routine transport of activated materials into the plasma 
and vacuum systems is discussed. Accidental release of radioactive 
materials as a result of liquid lithium spills is also considered. 


POWER CONVERSION SYSTEMS 


21114 Power conversion system considerations for a fusion ex- 

perimental power reactor. Sager, P.H. Jr.; Graumann, D.W. (General 

Atomic Co., San Diego, CA). pp 38-42 of Sixth symposium on 

engineering problems of fusion research. New York; Inst. of Electri- 
and Electronic Engineers Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

The following topics are briefly discussed: (1) blanket coolant 
alternatives, (2) basic power conversion system, (3) steam turbine 
inlet conditions, (4) feedwater heater installation, and (5) feedwater 
pump drive. (MOW) 


INERTIAL CONFINEMENT TECHNOLOGY 


REFER ALSO TO CITATION(S) 20074, 20122, 20197, 20927, 
20931, 21096 


21115 (SAND—78-1538C) Advanced power flow technologies 
for high current ICF accelerators. VanDevender, J.P.; McDaniel, 
D.H. (Sandia Labs., Albuquerque, NM (USA)). 1978. Contract EY- 
76-C-04-0789. 29p. (CONF-780925—3). Dep. NTIS, MF AO. 

From 8. symposium on discharges and electrical insulation in 
vacuum; Albuquerque, NM, USA (5 Sep 1978). 

Portions of document are illegible. 

Two new technologies for raising the power density in high 
current, inertial confinement fusion accelerators have been devel- 
oped in the past two years. Magnetic flashover inhibition utilizes the 
self-magnetic fields around the vacuum insulator surface to inhibit 
surface flashover; average electric fields of 40 Mv/m at magnetic 
fields of 1.1 T have been achieved. Self-magnetic insulation of long, 
vacuum transmission lines has been used to transport power at 1.6 x 
10’* W/m? over six meters and up to 1.6 x 10° W/m? over short 
distances in a radial anode-cathode feed. The recent data relevant to 
these new technologies and their implications for ICF will be 
explored. 


21116 (UCRL—13938) Research on the annular lithium jet con- 
cept for future laser-fusion reactors. Final report No. 3, Sept 1977— 
Dec 1978. Hoffman, M.A. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Dec 1978. Contract W-7405-ENG-48. 
34p. Dep. NTIS, PC A03/MF AOI1. 

Experiments have been performed to determine the length for 
convergence or closure of a vertical, hollow annular water jet due to 
the action of surface tension forces. The data agree well with 
theoretical predictions up to a velocity of about 3 m/s. At higher 
velocities, the convergence lengths are less than predicted and this is 
attributed to the jet acting as an ejector pump and thereby reducing 
the air pressure inside the annulus to slightly sub-atmospheric values. 
The stability of such a jet is also discussed in the light of the fact that 
no hydrodynamic instabilities have been observed to date. Finally 
the results of a series of experiments on the flow spreading or 
splitting due to the presence of wedge-shaped obstacles in the path 
of the annular jet flow are described. 


21117 (UCRL—50025-78-1, pp 13-19) New isolation and control 
system controls Shiva's large, pulse-power system. 10 Jul 1978. 

In Electronics Engineering Department quarterly report No. 
1, 1978. 

One of the major problems in controlling large, pulse-power 
systems is the displacement current and attendant voltage swing in 
nominal “grounds” during the pulse. We developed a unique solution 
to this problem that is far more flexible than the relay coil-to-contact 
isolation used in most traditional pulse-power control systems. We 
successfully demonstrated the method on a 600-kJ, 20-kV prototype 
capacitor bank and, most recently, on the 25-MJ Shiva laser capaci- 
tor bank. In these systems, a potential difference of 700 V exists 
between “grounds” of monitor and control points during a normal 
pulse, and a few kilovolts can appear during a fault. 


21118 (UCRL—52349(Rev.1)) Civilian applications of laser 
fusion. Maniscalco, J.; Blink, J.; Buntzen, R.; Hovingh, J.; Meier, W.; 
Monsler, M.; Walker, P. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 14 Aug 1978. Contract W-7405-ENG-48. 
99p. Dep. NTIS, PC AOS/MF AOl1. 

The commercial aspects of laser fusion were evaluated in an 
attempt to relate the end products (neutrons and rey to signifi- 
cant commercial applications. We have found that by far the largest 
markets and highest payoffs for laser fusion are associated with 
electric power production. Hence, much of this report evaluates the 
prospects of producing commercial electricity with laser fusion. To 
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this end, we have described in detail a new and promising laser 
fusion concept—the liquid lithium waterfall reactor. In addition, we 
have taken the most attractive features from our laser fusion studies 
and used them to compare laser fusion to other long-range sources of 
energy (breeder reactors and solar energy). It is our contention that 
all Ah sources of electrical energy should be developed to the 
point where the final selections are primarily based on economic 
competitiveness. The other potential applications of laser fusion 
(fissile fuel production, synthetic fuel production, actinide burning, 
and propulsion) are also discussed, and our preliminary plan for the 
engineering development of laser fusion is presented. 


21119 Design and operation of a cryomagnetic system for Fara- 
day rotators used in high-power laser-induced fusion research. Acker- 
mann, R.A.; Rhodenizer, R.L.; Ward, C.O.; Morrow, G.R.; Wilcox, 
R.E. (Intermagnetics General Corp., Guildeziand, NY). pp 601-605 
of Sixth symposium on engineering problems of fusion research. 
New York; Inst. of Electrical and Electronic Engineers Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

A five element cryomagnetic system for Faraday rotators, 
used to protect the high power laser system at KMS Fusion, Inc., 
has recently been installed and is currently operational. An impor- 
tant feature of this system is an automatic, closed cycle, liquid 
helium transfer system that eliminates the costly and time-consuming 
process of manually refilling magnet cryostats from storage dewars. 
The details of this system along with the operating data collected to 
date will be reported in this paper. 


21120 Combination first wall and parabolic lithium mirror for a 
laser-driven pellet fusion reactor. Baird, J.K.; Anderson, V.E. (Oak 
Ridge National Lab., TN). pp 1015-1019 of Sixth symposium on 
engineering problems of fusion research. New York; Institute of 
Electrical and Electronics Engineers, Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

The free liquid surface in a rotating container of molten 
lithium forms a paraboloid of revolution. This surface can be used 
simultaneously as a first wall and as a mirror to reflect laser light 
onto a D-T pellet located at the focus of the paraboloid. With 
reasonable assumptions concerning laser illuminance and mirror size, 
it is shown that uniform illumination of 96 percent of the surface area 
of a pellet can be achieved using only rays reflected from the 
paraboloid. A laser fusion reactor design based upon this concept is 
proposed, and some of its optical and thermal-hydraulic properites 
are investigated. 


COMPONENT DEVELOPMENT AND MATERIALS TESTING 


REFER ALSO TO CITATION(S) 19766, 19791, 20877, 21019, 
21048, 21051, 21064, 21108 


21121 (ANL/FPP/TM—106) MACKLIB-IV: a library of nucle- 
ar response functions generated with the MACK-IV computer program 
from ENDF/B-IV. Gohar, Y.; Abdou, M.A. (Argonne National 
Lab., IL (USA)). Mar 1978. Contract W-31-109-ENG-38. 204p. Dep. 
NTIS, PC A10/MF AO1. 

MACKLIB-IV employs the CTR energy group structure of 
171 neutron groups and 36 gamma groups. A retrieval computer 
program is included with the library to permit collapsing into any 
other energy group structure. The library is in the new format of the 
"MACK-Activity Table” which uses a fixed position for each specif- 
ic response function. This permits the user when employing the 
library with present transport codes to obtain directly the nuclear 
responses (e.g. the total nuclear heating) summed for all isotopes and 
integrated over any geometrical volume. The response functions 
included in the library are neutron kerma factor, gamma kerma 
factor, gas production and tritium-breeding functions, and all impor- 
tant reaction cross sections. Pertinent information about the library 
and a graphical display of six response functions for all materials in 
the library are given. 


21122 (BNL-NCS—25295) Evaluated files of nuclear cross-sec- 
tions for fusion reactor calculations. Bhat, M.R. (Brookhaven Nation- 
al Lab., Upton, NY (USA)). 1978. Contract EY-76-C-02-0016. 40p. 
Dep. NTIS, PC A03/MF AO1. 

The status of available evaluated nuclear cross-section data 
for fusion reactor calculations is reviewed. The data files consist 
mostly of neutron and gamma ray production cross-sections up to 60 
MeV and a few charged particle evaluations. In addition, evaluated 
nuclear structure and decay data needed for the various fusion 
related applications are listed, their present uncertainties discussed, 
along with future needs and suggestions for improvements. 


21123 (COO—4181-2) Methods of economic analysis applied to 
fusion research: discount rate determination and the fossil fuel price 
effect. (ECON, Inc., Princeton, NJ (USA)). 25 Sep 1978. Contract 
EG-77-C-02-4181. 166p. Dep. NTIS, PC A08/MF AOI. 
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In current and previous efforts, ECON has provided a pre- 
liminary economic assessment of a fusion research program. Part of 
this effort was the demonstration of a methodology for the estima- 
tion of reactor system costs and risk and for the treatment of 
program alternatives as a series of steps (tests) to buy information, 
thereby controlling program risk and providing a sound economic 
rationale for properly constructed research programs. The first 
phase of work also identified two areas which greatly affect the 
overall economic evaluation of fusion research and which warrantied 
further study in the second phase. This led to the two tasks of the 
second phase reported herein: (1) discount rate determination and (2) 
evaluation of the effect of the expectation of the introduction of 
fusion power on current fossil fuel prices. In the first task, various 
conceptual measures of the social rate of discount were reviewed 
and critiqued. In the second task, a benefit area that had been called 
out by ECON was further examined. Long-range R and D yields 
short-term benefits in the form of lower nonrenewable energy re- 
source prices because the R and D provides an expectation of future 
competition for the remaining reserves at the time of technology 
availability. ECON developed a model of optimal OPEC petroleum 
pricing as a function of the expectation of future competing technol- 
ogies. It was shown that the existence of this expectation lowers the 
optimal OPEC export price and that accelerated technology R and 
D programs should provide further price decreases. These price 
reductions translate into benefits to the U.S. of at least a billion 
dollars. 


21124 (ORNL/TM—6012/V2) Advanced technology section 
semiannual progress report, September 1, 1976—March 31, 1977. 
Volume 2. Engineering science programs, Watson, J.S.; Clinton, S.D. 
(comps.). (Oak Ridge National Lab., TN (USA)). Dec 1978. Con- 
tract W-7405-ENG-26. 228p. Dep. NTIS, PC Al1/MF AOl. 

Separate abstracts were prepared for the two included sec- 
tions on chemical engineering research and magnetic fusion research. 
(MOW) 


21125 (SAND—78-1590C) Activation energies and populations 
of hydrogen traps in TiB,. Doyle, B.L.; Vook, F.L. (Sandia Labs., 
Albuquerque, NM (USA)). 1978. Contract EY-76-C-04-0789. 4p. 
(CONF-781113—1). Dep. NTIS, PC A02/MF AO1. 

From 5. conference on application of small accelerators; 
Denton, TX, USA (6 Nov 1978). 

The characteristics of H traps in 60 keV H implanted TiB2 
coatings, a candidate first-wall material for Tokamak fusion reactors, 
were examined by means of nuclear reaction H depth profiling. Trap 
energies near 2 eV populations and saturation levels were measured 
The results indicate that TiB: has greater H retention than that of 
certain metals. 


21126 (UCID—17939) Seismic analysis of the mirror fusion test 
facility building. Coats, D.W. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 1 Sep 1978. Contract W-7405-ENG-48. 
53p. Dep. NTIS, PC A04/MF AO1. 

This report describes a seismic analysis of the present Mirror 
Fusion Test Facility (MFTF) building at the Lawrence Livermore 
Laboratory. The analysis was conducted to evaluate how the struc- 
ture would withstand the postulated design-basis earthquake (DBE). 
We discuss the methods of analysis used and results obtained. Also 
presented are a detailed description of the building, brief discussions 
of site geology, seismicity, and soil conditions, the approach used to 
postulate the DBE, and two methods for incorporating the effects of 
ductility. Floor spectra for the 2nd, 3rd, and 4th floors developed for 
preliminary equipment design are also included. The results of the 
analysis, based on best-estimate equipment loadings, indicate addi- 
tional bracing and upgrading of connection details are required for 
the structure to survive the postulated design-basis earthquake. Spe- 
cific recommendations are made. 


21127 (UCRL—50002-77, pp 56-101) Section II. Development 
and technology. 4 Jan 1978. 

In Magnetic fusion energy. Annual report, October 1976 
through September 1977. 

Mirror-confinement experiments have always required state- 
of-art technology in many areas. Thus, we are developing in our 
laboratories intense neutral beams, superconducting magnets, high- 
vacuum techniques, and methods for direct recovery of plasma 
energy escaping through "mirrors."’ Also, several developments are 
required for eventual application to all fusion concepts. These devel- 
opments, which use the unique facilities of Lawrence Livermore 
Laboratory (LLL), include research on tritium technology and on 
the effects of a 14-MeV neutron source on reactor materials. The 
RTNS-II (Rotating-Target Neutron Source), a new 14-MeV neutron 
source, is under construction to obtain data on reactor materials at 
higher doses. Conceptual design studies of fusion reactors and com- 
ponents form a basis for guiding the program and for establishing 
technology goals. 
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21128 Adaptation of a linear theta-pinch for a FERF. Burke, R.J. 
(Argonne National Lab., IL). pp 400-404 of Sixth symposium on 
—— problems of fusion research. New York; Inst. of Electri- 
and Electronic Engineers Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

A conceptual design of a linear theta-pinch Fusion Engineer- 
ing Research Facility (FERF) is described which uses a short (1 m) 
magnet and a moderate (60 to 70 kG) maximum compression field. 
Plasma heating is carried out in three stages: Plasma injection 
replenishes fuel while accomplishing the first heating step; intermedi- 
ate preheating is provided by moving strong magnetic waves 
through chambers formed by extending both ends of the burn 
changer; and ignition is reached by isentropic compression in the 
burn chamber. These design concepts and their power requirements 
are evaluated by a parametric model. Apparent advantages of the 
rapid-cycling, short theta-pinch include plasma stability, reduced 
energy storage, nearly steady-state neutron flux, and elimination of 
fast switches in the primary magnet circuit. In addition, end losses 
are reduced by adiabatic-expansion direct conversion, lower-field 
magnet sections added on each end, consecutive pulsing, and beta 
improvement. 


21129 Stability and control of a D-T fueled fusion reactor. 
Onega, R.J.; Carver, A. pp 580-582 of Sixth symposium on engineer- 
ing problems of fusion research. New York; Inst. of Electrical and 
Electronic Engineers Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

The stability and control of a CTR were examined using a 
simple point kinetics model of the ion density and temperature. The 
stability of the reactor was found to be sensitive to small changes in 
<sigmav>/sub DT/. The equilibrium states obtained by varying 
the ion confinement time were investigated to determine their stabil- 
ity and control of the CTR by ion feed rate variations. 


21130 Tokamak control simulator. Edelbaum, T.N.; Serben, S.; 
Var, R.E. (Charles Stark Draper Lab., Inc., Cambridge, MA). pp 
718-721 of Sixth symposium on engineering problems of fusion 
research. New York; Institute of Electrical and Electronics Engi- 
neers, Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

A computer model of a tokamak experimental power reactor 
and its contro] system is being constructed. This simulator will allow 
the exploration of various open loop and closed loop strategies for 
reactor control. This paper provides a brief description of the 
simulator and some of the potential control problems associated with 
this class of tokamaks. 


21131 Fabrication of a 40-inch diameter ceramic to metal seal for 
PLT. Lewin, G.; Mullaney, D. (Princeton Univ., NJ). pp 814-816 of 
Sixth symposium on engineering problems of fusion research. New 
York; Institute of Electrical and Electronics Engineers, Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

The design and fabrication details for the ceramic to metal 
seal for PLT are presented. The method used for the successful 
casting and firing of the 90% AlsOs ceramic body and the subse- 
quent grinding and brazing of the ceramic to 430 S.S. are discussed. 


21132 Vacuum system for the tokamak fusion test reactor 
(TFTR). Lange, W.J.; Green, D.; Sink, D.A. (Westinghouse Fusion 
Power Systems Dept., Pittsburgh). pp 829-832 of Sixth symposium 
on engineering problems of fusion research. New York; Institute of 
Electrical and Electronics Engineers, Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

The vacuum system for TFTR is described. Insofar as possi- 
ble, conventional and ultrahigh vacuum (UHV) components and 
technology will be employed. Subassemblies will be prebaked in 
vacuum to reduce subsequent outgassing, and assembly will employ 
TIG welding and metal gaskets. It is not anticipated that the totally 
assembled torus with its numerous diagnostic appendages will be 
baked in situ to a high temperature, however a lower bakeout 
temperature (approximately 250°C) is under consideration. Final 
vacuum conditioning will be performed using discharge cleaning to 
obtain a specific outgassing rate of less than or = to 107° Torr liter/ 
sec cm?” hydrogen isotopes and less than or = to 107? Torr liter/sec 
cm? of other gases, and a base pressure of less than or = to 5 x 107° 
Torr. 


21133 Effects of the D-T fusion neutron energy spectrum on high 
energy reaction rates. Parish, T.A.; Davidson, J.W.; Draper, E.L. Jr. 
(Univ. of Texas, Austin). pp 1008-1011 of Sixth symposium on 
engineering problems of fusion research. New York; Institute of 
Electrical and Electronics Engineers, Inc. (1976). 
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From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

The fusion neutron energy spectrum can affect the predicted 
average cross sections for neutron reactions with thresholds near 14 
MeV. For vacuum wall materials, the high energy reactions leading 
to He production are important for wall life predictions. The effect 
of the fusion neutron spectrum on a few reactions and materials has 
been investigated by D. W. Muir. In the present work the effects of 
the fusion neutron spectrum on 19 high energy reactions for all of 
the naturally occurring isotopes of Ti, V, stainless steel, Nb, and Mo 
have been studied. The fusion neutron energy spectrum was deter- 
mined using the “exact” equation given by G. Lehner. This equation 
was derived by assuming that the fusioning species could be ade- 
quately described by isotropic Maxwellian distributions at some 
characteristic plasma temperature. The D—T fusion reaction cross 
section data were taken from the recent compilation by G. Miley, H. 
Towner, and N. Ivich. Neutron energy spectra have been calculated 
and used to compute spectrum average cross sections for plasma 
temperatures of 4, 10, 20, 40, 100, 200, and 400 keV. 


21134 Tritium permeation through metals and alloys. Kuehler, 
C.W.; Axtmann, R.C. (Princeton Univ., NJ). pp 1154-1158 of Sixth 
symposium on engineering problems of fusion research. New York; 
Institute of Electrical and Electronics Engineers, Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

Considerable experimental evidence suggests that permeation 
of homonuclear diatomic molecules through metal does not depend 
on the square root of the pressure under extreme conditions of 
pressure, temperature and membrane thickness. The purpose of the 
study is to examine quantitatively this anomalous behavior, particu- 
larly in the low pressure limit. A coupled, quasi-equilibrium, adsorp- 
tion-desorption model is presented along with a semi-quantitative 
discussion of how this model might mesh with one postulating an 
oxide film resistance. The former theory is expected to apply for the 
gas driving pressures expected in a fusion reactor. 


21135 Engineering design of radiation protection system for the 
tokamak fusion test reactor. Jedruch, J. (Westinghouse Electric 
Corp., Pittsburgh). pp 1175-1179 of Sixth symposium on engineering 
problems of fusion research. New York; Institute of Electrical and 
Electronics Engineers, Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

A description is given of the analytical methods and their 
application to the design of biological shielding of the Tokamak 
Fusion Test Reactor (TFTR). Modes of operation and the radiation 
environment produced in operation with D-T and D-D fuel are 
described. Composition, dimensions, and arrangements of device 
shielding are given; and the methods of the radiation design of the 
test cell walls are detailed. Problems associated with neutron activa- 
tion of the device and its components are described as a function of 
irradiation history and time after shutdown. Prediction of radiation 
zones throughout the buildings and the anticipated radiation damage 
are stated. 


21136 Conceptual thermal-mechanical design of the TFTR first 
wall armor against neutral beam impingement. Chi, J.W.H.; Flaherty, 
R. (Westinghouse Electric Corp., Pittsburgh). pp 1180-1186 of Sixth 
symposium on engineering problems of fusion research. New York; 
Institute of Electrical and Electronics Engineers, Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

The Tokamak Fusion Test Reactor (TFTR) is designed to 
operate in a pulsed mode with relatively low duty cycles. Each pulse 
consists of a short plasma heat-up period, a reaction period, followed 
by a relatively long cooldown period. Plasma heating is accom- 
plished by ohmic heating by a current induced change in the 
magnetically linked ohmic heating coils, followed by neutral beam 
injection for further preheat and the initiation of fusion reactions. 
During normal operation, the bulk of the neutral beam energy will 
be absorbed by the plasma, while the remainder will impinge on the 
vacuum vessel wall. The amount of thermal energy deposited on an 
unprotected wall is expected to be excessive, limiting the frequency 
of pulses and requiring frequent wall replacement. A faulted condi- 
tion would cause penetration of an unprotected wall. As a conse- 
quence, a wall armoring (or liner) concept was developed to protect 
the vacuum vessel wall and to permit ease of liner replacement. 


21137 Transmutation and activity in a thermal blanket. Gruber, 
J. (Hahn-Meitner-Institut fuer Kernforschung, Berlin, Ger.). pp 
1192-1196 of Sixth symposium on engineering problems of fusion 
research. New York; Institute of Electrical and Electronics Engi- 
neers, Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

When a structural material consisting of V-10Cr-10Ti is used 
for the first wall in a thermal blanket, about half the vanadium may 
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be transmuted into chromium after a period of 17 years (wall load 
0.83 MW/m?). This transmutation can be prevented by shielding the 
first wall with a nearby lithium breeding zone. The y-activity at the 
rear of the blanket decays so quickly that after 40 days the dose rate 
without shield will be less than about 15 rem/h. The main sources of 
short term y-radiation are radioactive daughters of the titanium 
constituent. The long term activity is dominated by the '°Be genera- 
tion due to the presence of large amounts of beryllium. 


21138 Radiation induced vibration of vacuum vessel for con- 
trolled thermonuclear reactor. Miya, K.; Kidera, T.; Tagawa, S.; 
Tabata, Y. (Univ. of Tokyo). pp 1197-1203 of Sixth symposium on 
engineering problems of fusion research. New York; Institute of 
Electrical and Electronics Engineers, Inc. (1976). 

From 6. IEEE symposium on engineering problems of fusion 
research; San Diego, CA, USA (17 Nov 1975). 

Radiation induced vibration of refractory metals is investigat- 
ed using Febetron 707 machine which emits a strong electron beam. 
Temperature of the material can rise instantaneously after the beam 
is injected into and so a mechanical vibration occurs because expan- 
sion of the material can not respond to the temperature rise. The 
temperature rise and dynamic strain were measured with use of 
thermo-couple of foil type and strain gage respectively. And experi- 
mental results could agree with those of finite element analysis. 


GENERAL AND MISCELLANEOUS 


21139 Reports of the research results for the peaceful uses of 
atomic energy. Genshiryoku Heiwa Riyo Kenkyu Seika Hokokusho; 
No. 16, 1-365(Jul 1977). (In Japanese). 

Research works etc. carried out in national institutes mostly 
in fiscal 1975 are described in individual short reports (those works 
with research commissioning funds are given separately from no. 14 
on; only those with institute research funds and subsidies are present- 
ed): nuclear fusion, safety, food irradiation, cancer countermeasures, 
agriculture and forestry (fertilization and soil, plants improvement, 
crops protection, and breeding improvement), medicine (drugs, envi- 
ronmental hygiene, genetics, pathology, etc.), mining and manufac- 
turing (radiation chemistry, radiation measurement, etc.), power 
(nuclear reactor materials, and nuclear powered ship), civil engineer- 
ing, activation analysis, and injuries protection. 


MANAGEMENT 
REFER ALSO TO CITATION(S) 19338 


21140 (DOE/AD—0010/3) DOE headquarters publications. 
(Department of Energy, Washington, DC (USA). Energy Library). 
Dec 1978. 80p. Dep. NTIS, PC A05/MF AO1. 
This bibliography provides listings of (mainly policy and 
eg ae publications issued from the U.S. Department of 
ergy, Washington, D.C. The listings are arranged by the report 
number assigned to each publication. All of the publications listed, 
except for those shown as still in preparation, may be seen in the 
Energy Library. A title index arranged by title keywords follows the 
listings. Certain publications have been omitted. They include such 
items as —. fact sheets, bulletins and weekly/monthly is- 
suances of DOE's Energy Information Administration and Econom- 
ic Regulatory Administration, and employee bulletins and newslet- 
ters. Omitted from the bibliography altogether are headquarters 
publications assigned other types of report codes—e.g., HCP (Head- 
quarters Contractor Publication) and CONF (conference proceed- 
ings). 


21141 (UCRL—S52805) Creativity: blockages and patterns of 
some employees at the Lawrence Livermore Laboratory. Moir, E.B. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
Jun 1978. Contract W-7405-ENG-48. 120p. Dep. NTIS, PC A06/ 
MF AOl. 

Thesis. 

The kinds and quality of blockages to creativity are studied 
for two groups of employees, a group of peer-identified creative 
individuals and a group attending a career/life planning workshop. 
The employees from both groups represent a cross section of scien- 
tists/engineers, administrators, and technical support personnel and 
administrative support personnel. The design and results of the study 
are discussed, and some recommendations are made. It was found 
that the blockages of creative employees, as a group, were different 
from those of the self-selected, workshop group. Blockages reported 
by the peer-identified group were lack of time, office disharmony, 
and personal limitations, while those reported by the self-selected 
group were lack of time and fear of risk. (RWR) 


GENERAL AND MISCELLANEOUS 


MATHEMATICS AND COMPUTERS 


21142 (BNL—50900) Large mass storage facility. Peskin, A.M. 
(Brookhaven National Lab., Upton, NY (USA)). Aug 1978. Contract 
EY-76-C-02-0016. 23p. Dep. NTIS, PC A02/MF AO1. 

This is the final report of a study group organized to investi- 
we questions surrounding the acquisition of a large mass storage 
acility. The programatic justification for such a system at Brookha- 
ven is reviewed. Several candidate commercial products are identi- 
fied and discussed. A draft of a procurement specification is devel- 
oped. Some thoughts on possible new directions for computing at 
Brookhaven are also offered, although this topic was addressed 
outside of the context of the group's deliberations. 2 figures, 3 tables. 


21143 (COO—2383-0053) Runge—Kutta starters for multistep 
methods, Gear, C.W. (Illinois Univ., Urbana (USA). Dept. of Com- 
puter Science). Sep 1978. Contract EY-76-S-02-2383. 36p. (UILU- 
ENG—78-1733; UIUCDCS-R—78-938). Dep. NTIS, PC A03/MF 
AOl. 

Runge—Kutta—like formulas are presented which enable a 
multistep method to start or restart at a high order after just one RK 
step. These greatly improve the efficiency of multistep methods in 
one situation in which they were previously outperformed by RK 
methods—problems with frequent discontinuities or sudden large 
increases in derivatives, either of which causes an automatic pro- 
gram to reduce order and stepsize suddenly. 1 figure, 1 table. 


21144 (LA-UR—78-3037) Practicable theory of data types. 
Wells, M.B.; Hug, M. (Los Alamos Scientific Lab., NM (USA)). 
1978. Contract W-7405-ENG-36. 61p. (CONF-781223—1). Dep. 
NTIS, PC A04/MF AO1. 

From 6. international conference on automata, languages, and 
programming; Salt Lake City, UT, USA (5 Dec 1978). 

e concept of "data type” provides a tool for defining static 
programing-language semantics as well as for organizing data during 
programing. A scheme is presented which unifies several aspects of 
type handling: abstract data types, generic variables, recursive (.e., 
cyclic) structures, and mixed expressions. It is based on a precise 
definition and partial ordering of types and, it is believed, is efficient- 
ly implementable. Examples are given of advanced notation made 
possible by the scheme. 19 figures, 1 table. 


21145 (SAND—78-1788) One-point location of an area response 
protection group. Slater, P.J. (Sandia Labs., Albuquerque, NM 
(USA)). Dec 1978. Contract EY-76-C-04-0789. 13p. Dep. NTIS, PC 
A02/MF AOI. 

Problems involving the selection of a site in a network at 
which to locate a facility, such as a station for a security guard force, 
generally fall into one of two categories, depending upon the nature 
of the facility to be established. One may be interested in minimizing 
the maximum travel time from the facility to any node in the 
network, or one may wish to minimize the sum of the distances from 
the facility to all the nodes in the network. In this paper, problems 
involving travel time from the facility to areas within the network 
(that is, collections of points as opposed to individual points) are 
considered. This generalization of the — appears not to alter 
their nature, and similar techniques for solutions can be used. 3 
figures. 


21146 (SAND—78-1947C) Some recent advances in autoregres- 
sive processes. Pagano, M. (Sandia Labs., Albuquerque, NM (USA)). 
1978. Contract EY-76-C-04-0789. 4p. (CONF-7805149—1). Dep. 
NTIS, PC A02/MF AOI. 

From IMS special topics meeting on time series analysis; 
Ames, IA, USA (1 May 1978). 

Comments on Pagano's paper are offered. The approach in 
that paper is to model a stationary time series as an autoregressive 
process. Once the autoregressive model is fit, it can be used to 
estimate the spectral density, or one can use the residuals to fit an 
ARMA model. Classical “windowed” spectral estimators, saturation, 
and the use of least-squares and stable QR-type algorithms to com- 
pute the estimated parameters of an autoregressive model are ad- 
dressed. (RWR) 


21147 (SAND—78-7078) Control languages. Crowley, C. (New 
Mexico Univ., Albuquerque (USA)). Oct 1978. Contract EY-76-C- 
04-0789. 137p. Dep. NTIS, PC A07/MF AO1. 

A number of issues relating to operating system control 
languages (OSCLs) were studied. The relationship between pro- 
graming languages and control languages was addressed, and specifi- 
cation techniques for control languages were investigated. Text- 
processing in control languages and the design of an OSCL transla- 
tor were considered. Control language design issues studied included 
user levels and interactive and batch control languages. The need for 
experimentation with various features of OSCLs is pointed out. 
Parallelism in the development of programing languages and operat- 
ing systems was examined. Methods for improving scholarly docu- 
mentation in computer science publications were set forth. (RWR) 
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21148 (SLAC-PUB—1865) Instruction timing model of CPU 
performance. Peuto, B.I.; Shustek, L.J. (Stanford Linear Accelerator 
Center, CA (USA)). Dec 1976. Contract EY-76-C-03-0515. 62p. 
(CONF-7703117—1). Dep. NTIS, PC A04/MF AO1. 

From 4. annual computer architecture symposium; New 
York, NY, USA (23 Mar 1977). 

A model of high-performance computers is derived from 
instruction timing formulas, with compensation for pipeline and 
cache memory effects. The model is used to predict the performance 
of the IBM 370/168 and the Amdahl 470 V/6 on specific programs, 
and the results are verified by comparison with actual performance. 
Data collected about pro behavior is combined with the per- 
formance analysis to highlight some of the problems with high- 
performance implementations of such architectures. 15 tables. 


21149 Monte Carlo phase space with limited transverse momen- 
tum. Carey, D.C.; Drijard, D. (CERN, Geneva, Switzerland, and 
Fermi National Accelerator Laboratory, Batavia, Illinois, 60510). J. 
Comput. Phys.; 28: No. 3, 327-356(Sep 1978). 

Techniques are presented for Monte Carlo event generation 
with limited transverse momentum. The phase space integral is first 
split into a and transverse components. General methods 
are derived for generating transverse momenta according to any 
distribution given as a product of functions of the transverse mo- 
menta of individual icles. The cases of Gaussian, exponential, 
and power-law distributions are treated. Also discussed is the case 
where one or more produced particles have high transverse momen- 
tum. The longitudinal momenta are generated by decomposing the 
ensemble of particles via a sequence of two-body decays. A proce- 
dure is given for generating according to uniform longitudinal phase 
space. Also shown are methods for including leading particle behav- 
ior or longitudinal clustering. Finally, resonances are incorporated 
among the particles which may be produced with limited transverse 
momentum. 


INFORMATION HANDLING 


REFER ALSO TO CITATION(S) 18721 


CIVILIAN DEFENSE 


21150 (AD-A—054409) Upgrading basements for combined nu- 
clear weapons effects: predesigned expedient options. Technical report. 
Murphy, H.L. (SRI International, Menlo Park, CA (USA)). Oct 
1977. Contract DCPA01-76-C-0315. 205p. NTIS PC A10/MF AO1. 
This document continues the Phase 1 work reported in AD- 
A030 762. That contract was concerned with (1) evaluation of a few 
— structures, and (2) devising expedient options for upgrading 
ir structural resistance to blast. The new work was not restricted 
to eo pe mys — using only indigenous materials and labor, but 
could also include predesigned options, stored materials, and pre- 
arrangements for construction trade specialists. The work was to: 
cover specific ‘how-to-do-it’ applications to be crisis-implemented in 
a 2- to 3-day period; include quick, inexpensive closure options; and, 
provide for critical workers remaining behind in risk areas, plus 
check of the options, potential for CRP implementation (‘host 
areas’). All applications are to basements, as defined in the first-phase 
report. This report includes appendices on: predesigns and fabrica- 
tion of plywood stressed-skin panels (PSSPs); a design procedure for 
PSSPs used as intermediate (beam-column) supports for beams/ 
girders in the floor over a potential basement shelter; using plywood 
panels by developing a design procedure for their use alone as 
closures in potential basement shelters; simplified charts for use on 
aperture closures of 2-by materials for use by a semi-skilled artisan 
(carpentry); and typical availability of wood and plywood in local 
lum-beryards, plus detailed data on species, sizes, stress grading and 
some grades. 


21151 (AD-A—054434) Nd mini laser based on stoichiometric 
rare earths compounds. Final report, 25 Junee 1975—24 Jun 1977. 
Lempicki, A.; Johnson, E.; McCollum, B. (GTE Labs., Inc., Wal- 
tham, MA (USA)). Apr 1978. Contract DAAC29-75-C-0028. 155p. 
NTIS PC A08/MF AO1. 

The report contains an account of the principal results of an 
investigation into new stoichiometric compounds of Nd over a two- 
year —_— The overall objective of this program was to develop 
new high tration Nd materials for miniature lasers emitting at 


1.06 micrometers. At the present time there are only a few such 
compounds. Nd taphosphate being the most widely known. 
Although remarkable in its efficiency, relative lack of concentration 
quenching and high gain, the growth of pentaphosphate crystals 
have proved to be difficult. The crystal growth problems of the 
pentaphosphate coupled with the possibilities for improved perform- 
ance by new materials were motivating factors in the research. 
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elimination system Permit Number IA-0060909 to Iowa 
Southern Utilities Company, Ottumwa Generating Station for 
discharge of wastewaters to the Des Moines River near 
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Air quality data - 1976 fourth quarter statistics. Quarterly report 
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Feasibility studies of a bidirectional auger system and a machine 
mining plan. Volume I. Bidirectional auger system, 4:17769 
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Foster Wheeler Development Corp., Livingston, NJ (USA) 
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Are they adequate, 4:20278 (CED—77-123) 

General Accounting Office, Washington, DC (USA). Energy and 

Minerals Div. 

Fair value enrichment pricing: is it fair, 4:18112 (PB—280268) 
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OFR—77-817) 
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Prediction of cryogenic heat pipe performance. Final report, 
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Ionic transport and collision processes in laser gases. Final report 
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Geotronics Corp., Austin, TX (USA) 

Magnetotelluric investigations at the Roosevelt Hot Springs 
KGRA and Mineral Mountains, Utah. Topical report 78- 
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Safety-technical comparison of a hard-wired dynamic reactor 
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Gibbs and Cox, Inc., Washington, DC (USA) 
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configuration and integration. Final report, 4:18366 (DOE/ET/ 
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configuration and integration. Volume III. Development plan 
for demonstration unit. Final report, 4:18367 (DOE/ET/4064— 
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Power density distribution control exemplified by the Bilibin NPP 
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Phase II. Final report, 4:19651 (PB—281159) 
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Harry Diamond Labs., Washington, DC (USA) 
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neutron fluence. Technical report, 4:20232 (AD-A—054439) 

Higher order terms in the magnetic interaction of an ion in a solid. 
Technical report, 4:19761 (AD-A—054747) 

Harvard Radio Astronomy Station, Fort Davis, TX (USA) 
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report, 4:20240 (N—78-22012) 
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Physiological response to atmospheric pollutants, 4:20484 (PB— 
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Standards of practice manual for the Solvent Refined Coal 
liquefaction process. Final report April-November 1977, 4:17693 
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Geosciences Dept. 
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volumes). A workbook, 4:19425 (HCP/M0023—01) 
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volumes). Appendices, 4:19426 (HCP/M0023—02) 

Honeywell, Inc., Minneapolis, MN (USA) 
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demonstration study. Final report, 4:19568 (COO—2935-16) 
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Assessment of the RELAP4/MOD6 thermal-hydraulic transient 
code for PWR experimental applications. Volume 1. Assessment 
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Automated common cause analysis, 4:19191 (CONF-781105—17) 

Behavior of four PWR rods subjected to a simulated loss-of- 
coolant accient in the power burst facility, 4:19187 (CONF- 
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Blowdown heat transfer surface in RELAP4/MOD6 and data 
comparisons, 4:19181 (CONF-781022—26) 
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CFRMF neutron radiography facility, 4:19140 (CONF-781105— 
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Development of the MOD7 CHF Correlation, 4:19233 (PN—181- 
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Developmental verification of RELAP4/MOD6 update 1 with 
FLECHT LFR cosine test data base, 4:19232 (PG-R—77-24) 

Draft programmatic environmental impact statement for 
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Chemical Processing Plant, Idaho Falls, Idaho, 4:18117 (TID— 
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ECC delivery and distribution in scaled PWR experiments, 
4:19189 (CONF-781105—14) 

Energy conservation with fired heaters, 4:19614 (TREE—1308) 
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Experience with soluble neutron poisons for criticality control at 
ICPP, 4:18086 (CONF-781105—10) 

Experiment data report for Semiscale Mod-3 blowdown heat 
transfer test S-07-2 (baseline test series), 4:19220 (NUREG/ 
CR—0291) 

Experiment data report for Semiscale Mod-3 blowdown heat 
transfer test S-07-3 (baseline test series), 4:19221 (NUREG/ 
CR—0356) 

Film boiling behavior in a nine rod cluster, 4:19188 (CONF- 
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Fracture toughness of irradiated beryllium, 4:19790 (CONF- 
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(CONF-781105—71) 

LOFT fuel rod surface temperature measurement testing, 4:19141 
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LOFT L1-5 Level I Fuel Module Requalification Test report, 
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LOFT LOCE fuel module structural response, 4:19193 (CONF- 
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Long-term management plan INEL transuranic waste, 4:18118 
(TREE— 1284) 
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specification, 4:19236 (TFBP-TR—302) 
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look report, 4:19237 (TFBP-TR—303) 
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IIT Research Inst., Chicago, IL (USA) 
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Technical report, 4:20494 (AD-A—054986) 

Laser-induced thermal damage of skin. Final report, September 
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Solar energy conservation for Illinois greenhouses, 4:18415 
(ILLDOE—78/03) 

Illinois Inst. for Environmental Quality, Chicago (USA) 

Economic impact of dissolved solids regulation upon the coal 
mining industry (R76-7). Final report, 4:17852 (PB—280499) 

Problem sites: lands affected by underground mining for coal in 
Illinois. Final report, 4:17753 (PB—281729) 

Illinois Univ., Chicago (USA). Dept. of Biological Sciences 

Metabolic rates in five animal populations in 1977 after prolonged 
exposure to Seafarer ELF electromagnetic fields in nature. 
Technical report, 4:20499 (AD-A—056081) 

Illinois Univ., Urbana (USA) 

Alternative policies for controlling nonpoint agricultural sources 
of water pollution. Final report for 26 January 1976—25 April 
1977, 4:20367 (PB—280757) 

LASS-II, computer program for analysis of seismic response and 
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Technical report, 4:19762 (AD-A—056535) 
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Thermal and photochemical decomposition of particulate PAH, 
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Illinois Univ., Urbana (USA). Dept. of Civil Engineering 

Biological conversion of biomass to methane. Quarterly progress 
report, June 1—August 31, 1978, 4:18336 (COO—2917-11) 
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Runge—Kutta starters for multistep methods, 4:21143 (COO— 
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Illinois Valley Economic Development Corp., Carlinville (USA) 

Solar space heaters for low-income families, 4:18482 (ILLDOE— 
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Technology Div. 

An overview and assessment of selected DOD high-pressure 
technology R and D programs. Final report, May—November 
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Institute for Local Self Reliance, Washington, DC (USA) 

The great adventure: a report on the 10 regional public hearings 
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power generation. Final report, 4:19358 (AD-A—054148) 
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Institute of Gas Technology, Chicago, IL (USA) 

Burner design criteria for Nox control from low-Btu gas 
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Instituto de Energia Atomica, Sao Paulo (Brazil) 
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4:19022 (IEA-DT—031) 
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Systems aspects concerning market penetration, reliability and 
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energies. Final report, March—September 1977, 4:20657 (AD- 
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(citations from the NTIS data base). Final report for 1964—June 
1978, 4:19962 (NTIS/PS—78/0583) 


ERA Vol. 4, No. 8 


Dye lasers. Volume 2. 1975-August, 1978 (a bibliography with 
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DARPA-NRL laser program semiannual technical report to 
defense advanced research projects agency 1 April 1977—30 
September 1977. Interim report, 4:20026 (AD-A—055912) 
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Report of progress in the development of an electron impact 
ionization model. Interim report, 4:20658 (AD-A—056363) 

Structural integrity of water reactor pressure boundary 
components. Progress report ending 31 August 1977, 4:19173 
(AD-A—052553) 

Studies of spontaneous magnetic fields in laser-produced plasmas 
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recovery units. Research and development report, 4:19632 (AD- 
A—052402) 

Naval Surface Weapons Center, Silver Spring, MD (USA) 

Battery separator from polyphenylquinoxaline polymer blends. 
Research and development report June—December 1977, 
4:19315 (AD-A—056881) 
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September 1, 1976—March 31, 1977. Volume 2. Engineering 
science programs, 4:21124 (ORNL/TM—6012/V2) 

Atmospheric fluidized bed coal combustor for cogeneration, 
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Generic assessment of radiation exposures to workers in a portable 
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related to tritium separation from aqueous effluents, 4:18114 
(CONF-781110—5) 
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The subject index is based on the use of subject descriptors selected 
from a controlled thesaurus of terms. Subject descriptors and qualifi- 
ers (subheadings) are selected and presented in the following format: 
SUBJECT DESCRIPTOR/QUALIFIER 
Title, (supplementary information), citation number, (report 
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AIR FILTERS 
Filter equipment for radioactive impurities with equipment for 
ingress of filter material (Patent), 4:19076 
Filter which can be built into a space as transverse sealing wall 
and which can be filled with pouring contact material, e.g. 





APRIL 30, 1979 
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AIR POLLUTION/MEETINGS 

Preventing significant deterioration: what does it mean. What are 

its impacts, 4:20320 
AIR POLLUTION/MONITORING 

Air conservation. Volume XI, Number 3(59), 1977, 4:20307 (PB- 
280779-T/SL) 

Light detection and ranging (LIDAR). Volume 2. 1975-June, 1978 
(a bibliography with abstracts). Report for 1975-June 78 (268 
abstracts), 4:20280 (NTIS/PS-78/0640) 

Oxygen isotopes in atmospheric sulfate, sulfur dioxide, and water 
vapor field measurements, July 1975. Final report, May 1976- 
May 1977, 4:20295 (PB-281014) 

The 1977 NRL air quality data. Final report, 4:20274 (AD-A- 
054634) 

AIR POLLUTION/PARTICLES 
Investigating the structure of power plant plumes, 4:20305 
AIR POLLUTION/REGULATIONS 

Consequences of the Act on the Protection against Nuisances of 

the Federal Republic of Germany in the energy field, 4:20319 
AIR POLLUTION/REMOTE SENSING 

Remote sensing applied to environmental pollution detection and 
management (a bibliography with abstracts). Report for 1964- 
July 1978, 4:20283 (NTIS/PS-78/0789) 

AIR POLLUTION/STATISTICS 

Statistical correlation between ambient sulfate concentration and 
sulfur dioxide concentration, total suspended particulates, and 
relative humidity for 13 eastern states, 4:20302 

AIR POLLUTION/SULFUR DIOXIDE 

Investigating the structure of power plant plumes, 4:20305 

Sulfur dioxide control (citations from the American Petroleum 
Institute data base). Report for 1976-April 1978 (130 abstracts), 
4:20281 (NTIS/PS-78/0655) 

AIR POLLUTION/TEMPERATURE EFFECTS 

Statistical correlation between ambient sulfate concentration and 
sulfur dioxide concentration, total suspended particulates, and 
relative humidity for 13 eastern states, 4:20302 

AIR POLLUTION/WASHOUT 

Precipitation washout (a bibliography with abstracts). Report for 

1964-July 1978 (126 abstracts), 4:20313 (NTIS/PS-78/0657) 
AIR POLLUTION ABATEMENT/MANPOWER 

A national environmental/energy workforce assessment. Virgin 
Islands. Final report on phase 1, 4:20284 (PB-277887) 

National environmental/energy workforce assessment. national 
summary. Volume Four: South Dakota-Virgin Islands. Final 
report on phase 1, 4:20285 (PB-277903) 

AIR POLLUTION ABATEMENT/POLLUTION CONTROL 

EQUIPMENT 

Jet engine test cells - emissions and control measures: phase 1. 
Final report August 13, 1976-September 30, 1976, 4:20299 (PB- 
283470) 

AIR POLLUTION ABATEMENT/TECHNOLOGY 

ASSESSMENT 

Developments in air pollution control technology for the iron and 
steel industry, 4:20311 

AIR POLLUTION CONTROL/BAGHOUSES 

Source assessment: major barium chemicals. Final report, 4:20294 

(PB-280756) 
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AIR POLLUTION CONTROL/BIBLIOGRAPHIES 
Sulfur dioxide control (citations from the American Petroleum 
Institute data base). Report for 1976-April 1978 (130 abstracts), 
4:20281 (NTIS/PS-78/0655) 
AIR POLLUTION CONTROL/COMPARATIVE 
EVALUATIONS 
Particulate control for industrial and utility boilers, 4:20310 
AIR POLLUTION CONTROL/ELECTROSTATIC 
PRECIPITATORS 
Source assessment: major barium chemicals. Final report, 4:20294 
(PB-280756) 
AIR POLLUTION CONTROL/ENVIRONMENTAL IMPACTS 
Preventing significant deterioration: what does it mean. What are 
its impacts, 4:20320 
AIR POLLUTION CONTROL/POLLUTION CONTROL 
EQUIPMENT 
Sulfur dioxide control (citations from the American Petroleum 
Institute data base). Report for 1976-April 1978 (130 abstracts), 
4:20281 (NTIS/PS-78/0655) 
AIR POLLUTION CONTROL/SCRUBBERS 
Source assessment: major barium chemicals. Final report, 4:20294 
(PB-280756) 
AIR POLLUTION CONTROL/TECHNOLOGY ASSESSMENT 
Cross-media effects of environmental regulation: technology 
selection for optimal control, 4:20326 
Developments in air pollution control technology for the iron and 
steel industry, 4:20311 
AIR POLLUTION MONITORS/CALIBRATION 
Formation and transport of ozone in the Northeast quadrant of the 
United States (Analysis of data for 1976 ozone season), 4:20277 
(BNL-25292) 
AIR QUALITY/DATA 
Air quality data - 1977 first quarter statistics. Quarterly report 
January-March 1977, 4:20292 (PB-280184) 
Air quality data - 1976 fourth quarter statistics. Quarterly report 
October-December 1976, 4:20293 (PB-280186) 
AIR QUALITY/DATA ANALYSIS 
Use of meteorological data in air quality trend analysis, 4:20298 
(PB-283448) 
AIR QUALITY/DATA COMPILATION 
Impact of industrialization of the California Delta Area. Final 
report, 4:20297 (PB-283165) 
The 1977 NRL air quality data. Final report, 4:20274 (AD-A- 
054634) 
AIR QUALITY/SAMPLING 
Precision of source emission measurement methods, 4:20324 
AIR QUALITY/STANDARDS 
Basis for national air quality standards and significant deterioration 
increments, 4:20322 
How well can we measure significant deterioration of air quality, 
4:20323 
Impact on electric utility planning, 4:20328 
Impacts of new source performance standards, 4:20327 
Status of regulations and standards to prevent significant 
deterioration, 4:20321 
AIR TRANSPORT/HAZARDS 
Obstruction marking and lighting, 4:20149 (AC-70/7460-1E) 
AIR TRANSPORT/SAFETY 
Obstruction marking and lighting, 4:20149 (AC-70/7460-1E) 
AIRCRAFT 
Engine/airframe/drive train dynamic interface documentation. 
Final report, 4:19593 (AD-A-055766) 
AIRCRAFT/DESIGN 
Effect of high lift flap systems on the conceptual design of a 1985 
short-haul commercial stol tilt rotor transport, 4:19595 (N-78- 
21094) 
AIRCRAFT/FUEL CONSUMPTION 
Wing planform geometry effects on large subsonic military 
transport airplanes. Final technical report March 1976-February 
1977, 4:19594 (AD-A-056124) 
AIRCRAFT/FUEL ECONOMY 
Fuel conservation merits of advanced turboprop transport aircraft. 
Final report, January-August 1977, 4:19596 (N-78-21095) 
AIRCRAFT/NICKEL-CADMIUM BATTERIES 
Nickel/cadmium aircraft batteries: experience with Celgard 
barrier layers at DREO. Technical note, 4:19314 (AD-A- 
056769) 
AIRCRAFT/OPERATION 
Obstruction marking and lighting, 4:20149 (AC-70/7460-1E) 
AIRCRAFT COMPONENTS/DESIGN 
Wing planform geometry effects on large subsonic military 
transport airplanes. Final technical report March 1976-February 
1977, 4:19594 (AD-A-056124) 
AIRCRAFT FUELS 
See AVIATION FUELS 
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AIRCRAFT PROPULSION REACTORS 

Nuclear Bi-Brayton system for aircraft propulsion study. Final 

report, 1 July 1977-31 January 1978, 4:19168 (AD-A-054672) 
AIRGLOW/EXCITATION 

Assessment and evaluation of simulation data. Final report 1 
March-15 October 1977, 4:20608 (AD-A-055884) 

Atmospheric CO, infrared background investigation. 
Experimental confirmation of 2.7 to 4.3 micrometers 
fluorescence; modeling of 4.3 micrometers spectral structure. 
Final report, 11 May-31 December 1977, 4:20599 (AD-A- 
055943) 

AIRPORTS/OFFSHORE SITES 

Offshore structures (a bibliography with abstracts). Report for 

1964-June 1978, 4:20172 (NTIS/PS-78/0750) 
AKM MUEHLEBERG REACTOR 

See MUEHLEBERG REACTOR 
AKM REACTOR 

See MUEHLEBERG REACTOR 
ALASKA/AERIAL SURVEYING 

Nure aerial gamma-ray and magnetic reconnaissance survey: 
Chugach/Yakutat area, Alaska, Mt. Saint Elias Quadrangle, 
4: 18087 (GJBX-127(78)Vol.2)MT.SAINTELIAS) 

Nure aerial gamma-ray and magnetic reconnaissance s 
Chugach/Yakutat area, Alaska, Icy Bay Gonleadin & 4: 18050 
(GJBX-127(78)(Vol.2)ICYBAY) 

ALASKA/MAGNETIC SURVEYS 

Nure aerial gamma-ray and magnetic reconnaissance survey: 
Chugach/Yakutat area, Alaska, Mt. Saint Elias Quadrangle, 
4:18057 (GJBX-127(78)Vol.2)MT.SAINTELIAS) 

Nure aerial gamma-ray and magnetic reconnaissance survey: 
Chugach/Yakutat area, Alaska, Icy Bay Quadrangle, 4:18050 
(GJBX-127(78)(Vol.2)ICYBAY) 

ALASKA/RADIOMETRIC SURVEYS 

Nure aerial gamma-ray and magnetic reconnaissance survey: 
Chugach/Yakutat area, Alaska, Mt. Saint Elias Quadrangle, 
4:18057 (GJBX-127(78)Vol.2)MT.SAINTELIAS) 

Nure aerial gamma-ray and magnetic reconnaissance survey: 
Chugach/Yakutat area, Alaska, Icy Bay Quadrangle, 4:18050 
(GJBX-127(78)(Vol.2)ICYBAY) 

ALASKA/URANIUM DEPOSITS 

Uranium favorability of the Cook Inlet Basin, Alaska, 4:18046 
(GJIBX-41(78)(Vol.1)) 

Uranium favorability of the Cook Inlet Basin, Alaska, 4:18047 
(GJBX-41(78)(Vol.2)) 

ALASKA OIL PIPELINE/CONSTRUCTION 

Trans-Alaska pipeline, 4:17968 

ALBERTA/GEOLOGIC DEPOSITS 

Soil survey of a portion of the Syncrude Lease 17 Area, Alberta. 

Environmental research monograph 1978-1, 4:18013 (NP-23461) 
ALBERTA/RESEARCH PROGRAMS 

Energy and chemicals from wood in Alberta, 4:18334 (CONF- 
7710156-) 

ALBITE/SORPTIVE PROPERTIES 

Batch K/sub d/ experiments with common minerals and 
representative groundwaters, 4:20336 (PNL-SA-6957) 

ALCOHOL FUEL CELLS/DESIGN 

1.5 kw methanol fuel cell powerplant. Final technical report, 
4:19493 (AD-A-057145) 

ALCOHOL FUEL CELLS/ELECTROCATALYSTS 

Anodic oxidation of ethylene glycol at platinum, gold and Pt/Au- 
alloys in alkaline solution, 4:19929 

ALCOHOL FUEL CELLS/HYDROGEN GENERATORS 

1.5 kw methanol fuel cell powerplant. Final technical report, 
4:19493 (AD-A-057145) 

ALCOHOL FUEL CELLS/PERFORMANCE 

1.5 kw methanol fuel cell powerplant. Final technical report, 
4:19493 (AD-A-057145) 

ALCOHOLS 
See also ENOLS 
ETHANOL 
GLYCOLS 
METHANOL 
ALCOHOLS/CHEMICAL RADIATION EFFECTS 
Siloxane urethane acrylate radiation curable compounds for use in 
coating compositions (Patent), 4:19940 
ALCOHOLS/PRODUCTION 
Green factories for liquid fuel, 4:18338 (LBL-7584) 
ALDEHYDES 
See also GLUCOSE 
ALDEHYDES/PHOTOLYSIS 

Formation, trapping, and lifetime of the biradicals generated in the 

photochemistry of valeraldehyde, 4:19936 
ALFALFA/DEHYDRATION 

Use of geothermal heat for crop drying and related agricultural 

applications. Final report, 4:18627 (IDO-1628-4) 
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ALFALFA/DRYING 
Use of geothermal heat for crop drying and related agricultural 
applications. Final report, 4:18627 (IDO-1628-4) 
ALFALFA/PHOTOSYNTHESIS 
Ecological effects of atmospheric releases from synthetic fuels 
processes (Phytotoxicity of selected gas-stream emissions), 
4:20480 (UCRL-81691) 
ALFALFA/PLANT GROWTH 
Ecological effects of atmospheric releases from synthetic fuels 
processes (Phytotoxicity of selected gas-stream emissions), 
4:20480 (UCRL-81691) 
ALGAE/BIOLOGICAL VARIABILITY 
Bioconversion of saline water. Final report on phase 1, 1 October 
1977-31 March 1978, 4:20479 (PB-280167) 
ALGAE/METABOLISM 
Classes of Anabaena variabilis mutants with oxygen-sensitive 
nitrogenase activity, 4:20414 
ALGAE/MUTANTS 
Classes of Anabaena variabilis mutants with oxygen-sensitive 
nitrogenase activity, 4:20414 
ALGAE/PHOTOLYSIS 
Intermittent illumination increases biophotolytic hydrogen yield 
by Anabaena cylindrica, 4:20415 
RITHMS/ERRORS 
Note on the roundoff error in the numerov Algorithm, 4:20909 
ALKANES 
See also BUTANE 
DECANE 
2-2-DIMETHYLPROPANE 
ETHANE 
HEPTANE 
METHANE 
2-METHYLPROPANE 


PROPANE 
ALKANES/HYDROGENATION 
Hydroisomerization of normal C9-Cis alkanes on an aluminum- 
palladium sulfide catalyst, 4:19914 
ALKANES/ISOMERIZATION 
Hydroisomerization of normal Cs-Cis alkanes on an aluminum- 
palladium sulfide catalyst, 4:19914 
ALKENES 
See also ETHYLENE 
PROPYLENE 
ALKENES/HYDROGENATION 
Effect of the type of metal of the catalyst and solvent on the 
selectivity of catalytic hydrogenation of a binary mixture of 
olefins (2-methyllpent-1-ene-2-methybut-2-ene), 4:19913 
Moving-bed reactor startup process (Patent), 4:17933 
ALLOY-HS-6 
See STELLITE 
ALLOYS/CORROSION 
The role of passive film growth kinetics and properties in stress 
corrosion and crevice corrosion susceptibility. Technical 
summary report No. 8, December 1976-December 1977, 4:19773 
(AD-A-055366) 
ALLOYS/PHYSICAL RADIATION EFFECTS 
Irradiation enhanced diffusional mass transport (Neutrons, 
electrons), 4:19792 
ALLUVIAL DEPOSITS/SORPTIVE PROPERTIES 
Laboratory measurements of radionuclide distribution between 
selected ground water and geologic media, 4:20343 (PNL-SA- 
6957) 
ALPHA DETECTION/PLASTIC SCINTILLATION DETECTORS 
High-speed scintillation camera using plastic phosphors, 4:20221 
ALPHA PARTICLES/ENERGY LOSSES 
Gaussian ranges and energy straggling in gases, 4:20865 (ANL-77- 
65(Pt.1)) 
ALPHA PARTICLES/PRIMARY COSMIC RADIATION 
The helium nuclei of the primary cosmic radiation as studied over 
a solar cycle of activity, 4:20542 (AD-455076) 
ALPHA PARTICLES/RANGE 
Gaussian ranges and energy straggling in gases, 4:20865 (ANL-77- 
65(Pt.1)) 
ALPHA REACTIONS/ELASTIC SCATTERING 
Elastic small-angle He-p scattering in the energy interval 1.75-4.13 
GeV/nucleon, 4:20809 
ALPHA REACTIONS/ENERGY-LEVEL TRANSITIONS 
Magnetic moment of the first excited state of °*Mo, 4:20842 
ALPHA REACTIONS/MULTIPLE PRODUCTION 
Similarity in the negative-pion multiplicity distribution in 
elementary interactions and in the interactions ‘He + ®Li and 
*He+ ?°Ne, 4:20824 
ALPHA REACTIONS/SMALL ANGLE SCATTERING 
Elastic small-angle He-p scattering in the energy interval 1.75-4.13 
GeV/nucleon, 4:20809 
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ALPHA REACTIONS/TWO-NUCLEON TRANSFER 
REACTIONS 
Lifetimes of excited states of ©’ Zn, 4:20836 
ALPHA SOURCES/RADIOMETRIC ANALYSIS 
Alpha counting chamber for use with surface barrier detectors, 
4:20223 
ALUMINATES/SORPTIVE PROPERTIES 
Developing regenerable SO: sorbents for fluidized bed coal 
combustion using thermogravimetric analysis, 4:17835 
ALUMINIUM/ABSORPTION SPECTROSCOPY 
Atomic fluorescence system using a continuum source for the 
rapid determination of wear metals in jet engine lubricating oils, 
4:19869 (AD-A-052721) 
ALUMINIUM/ACTIVATION ANALYSIS 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
ALUMINIUM/BIOGEOCHEMISTRY 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
ALUMINIUM/DEPOSITION 
Titanium alloy ignition and combustion. Final report 10 
September 1976-10 December 1977, 4:19774 (AD-A-055443) 
ALUMINIUM/EROSION 
Friction and metal transfer for single-crystal silicon carbide in 
contact with various metals in vacuum, 4:19775 (N-78- 21294) 
Wear of single-crystal silicon carbide in contact with various 
metals in vacuum, 4:19776 (N-78-21295) 
ALUMINIUM/FABRICATION 
TF30 third-stage composite fan blade service program. Final 
technical report 1 Jul 1970-31 Dec 1977 (BORSIC/aluminum), 
4:19819 (AD-A-055891) 
ALUMINIUM/FLUORESCENCE SPECTROSCOPY 
Atomic fluorescence system using a continuum source for the 
rapid determination of wear metals in jet engine lubricating oils, 
4:19869 (AD-A-052721) 
ALUMINIUM/PHYSICAL RADIATION EFFECTS 
Thermostructural response of aluminum annuli. Final report, 
March 1976-September 1977 (1-MeV electrons), 4:19789 (AD- 
A-055967) 
ALUMINIUM/PION MINUS REACTIONS 
Study of 7” A interactions with emission of several fast protons, 
4:20734 
ALUMINIUM/PYROLYSIS 
Aluminum coatings by the decomposition of alkyls, 4:19730 
ALUMINIUM/ROOT ABSORPTION 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
ALUMINIUM/SLIDING FRICTION 
Friction and metal transfer for single-crystal silicon carbide in 
contact with various metals in vacuum, 4:19775 (N-78-21294) 
ALUMINIUM/SORPTIVE PROPERTIES 
Theoretical models of chemisorption on metal surfaces, 4:19785 
ALUMINIUM/TESTING 
TF30 third-stage composite fan blade service program. Final 
technical report 1 Jul 1970-31 Dec 1977 (BORSIC/aluminum), 
4:19819 (AD-A-055891) 
ALUMINIUM/TRITIUM RECOVERY 
Magnetic fusion energy, 4:21112 (ORNL/TM-6012/V2) 
ALUMINIUM ALLOYS 
See also ALUMINIUM BASE ALLOYS 
ALUMINIUM ALLOYS/CRYSTAL MODELS 
Modeling of face-centered cubic solid solutions, 4:19736 
ALUMINIUM ALLOYS/FRACTURES 
Directional stability of crack propagation, 4:19746 (UCRL-52593) 
ALUMINIUM ALLOYS/LATTICE PARAMETERS 
Direct observations of plane matching by lattice imaging electron 
microscopy, 4:19725 
ALUMINIUM ARSENIDES/PHYSICAL RADIATION EFFECTS 
Dependence of the energy spectrum of levels introduced by 
electron irradiation on the composition of GaAssub 1-x/P/sub 
x/ and Al/sub/Ga/sub 1-x/As, 4:19851 
ALUMINIUM BASE ALLOYS/GAMMA RADIOGRAPHY 
Use of selenium electroradiographic plates in the radioscopy of 
steel and aluminum alloys with y rays, 4:20148 
ALUMINIUM BASE ALLOYS/GAS METAL-ARC WELDING 
Welded AlMg4.5Mn spherical containers to transport liquefied gas 
at -163°C, 4:18001 
ALUMINIUM CHLORIDES/BINDING ENERGY 
AB INITIO molecular orbital studies of some high temperature 
metal halide complexes (300°-500°C), 4:19832 (CONF-780941- 


7) 
ALUMINIUM CHLORIDES/CHEMICAL REACTIONS 
Metal halide-group III halide gas complexes with emphasis on 
aluminum chloride, 4:19889 (CONF-780941-5) 
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ALUMINIUM CHLORIDES/MOLECULAR STRUCTURE 
AB INITIO molecular orbital studies of some high temperature 
metal halide complexes (300°-500°C), 4:19832 (CONF-780941- 
7 


) 
ALUMINIUM FLUORIDES/BINDING ENERGY 
AB INITIO molecular orbital studies of some high temperature 
metal halide complexes (300°-500°C), 4:19832 (CONF-780941- 


7) 
ALUMINIUM FLUORIDES/MOLECULAR STRUCTURE 
AB INITIO molecular orbital studies of some high temperature 
metal halide complexes (300°-500°C), 4:19832 (CONF-780941- 


7) 
ALUMINIUM OXIDES/CORROSION RESISTANCE 

Study of refractory material for use in a slagging coal gasifier. 
Special report October 1976-April 1977, 4:17663 (AD-A- 
052658) 

ALUMINIUM OXIDES/FABRICATION 

Preparation and ionic conductivity of HsO* beta alumina, 4:19509 
ALUMINIUM OXIDES/IONIC CONDUCTIVITY 

Preparation and ionic conductivity of HsO* beta alumina, 4:19509 
ALUMINIUM OXIDES/PHYSICAL RADIATION EFFECTS 

Differential thermal analysis of some irradiated materials, 4:18079 

Radiation effects on MOS/SOS semiconductor devices. Final 
technical report 1 February 1976-31 January 1978, 4:20235 (AD- 
A-056005) 

Study of electronic transport and breakdown in thin insulating 
films. Semi-annual technical report No. 4, 4:19817 (AD-A- 
054984) 

ALUMINIUM OXIDES/SORPTIVE PROPERTIES 

Adsorption of sulfur dioxide on heat treated y-aluminas at room 
temperature, 4:19897 

Silver-impregnated alumina for removal of radioactive methyl 
iodide, 4:18142 

AMBIENT TEMPERATURE/DATA ACQUISITION 

Airborne monitoring of cooling tower effluents. Volume I. 

Technical summary. Final report, 4:20287 (PB-279076) 
AMDAHL COMPUTERS/PERFORMANCE 

Instruction timing model of CPU performance (IBM 370/168 and 

Amdahl 470 V/6), 4:21148 (SLAC-PUB-1865) 
AMERICIUM/ADSORPTION 

Transport properties of nuclear wastes in geologic media, 4:18181 

(PNL-SA-6957) 
AMERICIUM/DIFFUSION 

Theoretical and experimental evaluation of waste transport in 
selected rocks, 4:18180 (PNL-SA-6957) 

Transport properties of nuclear wastes in geologic media, 4:18181 
(PNL-SA-6957) 

AMERICIUM/RADIONUCLIDE KINETICS 

Radiation exposure and risk estimates for inhaled airborne 
radioactive pollutants including hot particles. Annual report 1 
July 1976-30 June 1977, 4:20463 (PB-278974) 

AMERICIUM/SORPTION 

Sorption of long-lived radionuclides in clay and rock. Part 2, 

4:18159 (KBS-TR-98) 
AMERICIUM 241/ADSORPTION 

Kinetics and reversibility of radionuclide sorption reactions with 
rocks, 4:20341 (PNL-SA-6957) 

AMERICIUM 241/BIOLOGICAL RADIATION EFFECTS 

Preface to the injection tables (Pathological changes following 
injection of various doses of selected radionuclides), 4:20453 
(COO-119-253) 

AMERICIUM 241/DEPOSITION 

Deposition, translocation, and effects of transuranic particles 

inhaled by experimental animals, 4:20475 (PNL-SA-6489) 
AMERICIUM 241/EXCRETION 
Deposition, translocation, and effects of transuranic particles 
inhaled by experimental animals, 4:20475 (PNL-SA-6489) 
AMERICIUM 241/LUNG CLEARANCE 
Deposition, translocation, and effects of transuranic particles 
inhaled by experimental animals, 4:20475 (PNL-SA-6489) 
AMERICIUM 241 /QUANTITATIVE CHEMICAL ANALYSIS 

Suitability of current analytical methods to meet transuranic 

analysis requirements, 4:20346 
AMERICIUM 241/RADIATION MONITORING 
Transuranium and other long-lived radionuclides in the environs 
of nuclear power plants, 4:20345 
AMERICIUM 241/SOIL CHEMISTRY 
Interactions of transuranic wastes with soils, 4:20352 
AMERICIUM 241/TISSUE DISTRIBUTION 

Deposition, translocation, and effects of transuranic particles 
inhaled by experimental animals, 4:20475 (PNL-SA-6489) 

Retention equations and revised skeletal dosimetry for 7“ Am in 
beagles, 4:20469 (COO-119-253) 

AMINO ACIDS 
See also DTPA 
THYROXINE 





AMINO ACIDS/BIOCHEMICAL REACTION KINETICS 


AMINO ACIDS/BIOCHEMICAL REACTION KINETICS 
Structural studies of Bacillus subtilis glutamine synthetase. Further 
purification, —— groups, and the NH:2-terminal amino 
acid sequence, 4:20391 
AMINOBENZENE 
See ANILINE 
AMMONIA/ABUNDANCE 
Formation and control of fuel-nitrogen pollutants in catalytic 
combustion of coal-derived gases. Quarterly report, March 15- 
June 15, 1978, 4:17676 (TID-28997) 
AMMONIA/CHEMICAL REACTION YIELD 
Gas-phase reaction of mercury with ammonium iodide and 
hydrogen iodide, 4:18238 
AMMONIA/ENVIRONMENTAL TRANSPORT 
Parametric analysis of pollutant migration following in situ 
gasification of lignite, 4:17757 
AMMONIA/PRODUCTION 
Coal conversion. 1977 technical report, 4:17668 (DOE/ET-0061/ 


1) 
AMMONIA/SYNTHESIS 
Conversion of cattle feedlot manure to ethylene and ammonia 
synthesis gas. Final report 1 January 1974-30 June 1977, 4:18258 
(PB-280189) 
AMMONIA/VAPOR CONDENSATION 
Heat exchange during condensation of ammonia vapors in the 
presence of surfactants, 4:18265 
AMMONIUM COMPOUNDS/BINDING ENERGY 
AB INITIO molecular orbital studies of some high temperature 
metal halide complexes (300°-500°C), 4:19832 (CONF-780941- 


7) 
AMMONIUM COMPOUNDS/CRYSTAL STRUCTURE 
X-ray data on ammonium uranyl carbonate, 4:19907 (RFP-Trans- 
246) 
AMMONIUM COMPOUNDS/MOLECULAR STRUCTURE 
AB INITIO molecular orbital studies of some high temperature 
metal halide complexes (300°-500°C), 4:19832 (CONF-780941- 


7) 
AMMONIUM COMPOUNDS/PHASE TRANSFORMATIONS 
Energy and pressure calculations for metallic NH*. Technical 
report, 4:19887 (AD-A-056017) 
AMMONIUM HALIDES/CHEMICAL REACTIONS 
Gas-phase reaction of mercury with ammonium iodide and 
hydrogen iodide, 4:18238 
AMMONIUM HALIDES/DISSOCIATION 
Gas-phase reaction of mercury with ammonium iodide and 
hydrogen iodide, 4:18238 
AMMONIUM NITRATES/MATERIALS RECOVERY 
Ion exchange methods for recovery of ammonia and water from 
waste water of the nitrogen industry, 4:19657 
AMMONIUM URANATES/DISSOLUTION 
In vitro dissolution of uranium product samples from four uranium 
mills, 4:18182 (NUREG/CR-0414) 
ANALOG-TO-DIGITAL CONVERTERS/RADIATION 
HARDENING 
Linear device applications analysis: delta sigma modulator study. 
pion report September 1976-October 1977, 4:20236 (AD-A- 
$6379) 
ANGIOGRAPHY 
See BLOOD VESSELS 
ANILINE/BIOLOGICAL EFFECTS 
Effect of petroleum-related pollutants on Aurelia growth and 
development. Progress report, September 12, 1977-November 
15, 1978, 4:20481 (ORO-5593-1) 
ANIMAL CELLS 
See also GERM CELLS 
SOMATIC CELLS 
TUMOR CELLS 
ANIMAL CELLS/BIOLOGICAL RADIATION EFFECTS 
Relative biological effectiveness of 160 MeV protons. II. 
Biological data and their interpretation in terms of 
microdosimetry (Cultured Chinese hamster cells), 4:20439 
ANIMAL CELLS/CELL DIFFERENTIATION 
Dependence of the differentiated state on the cellular 
environment: modulation of collagen synthesis in tendon cells, 
4:20384 
ANIMAL CELLS/CYTOLOGICAL TECHNIQUES 
Bromodeoxyuridine (BUdR)-mithramycin technique for detecting 
poe | and non-cycling cells by flow microfluorometry, 


ANIMAL CELLS/PHYSIOLOGY 
Effects of phloretin and theophylline on 3-O-methylglucose 
transport by intestinal epithelial cells, 4:20485 
ANIMAL CELLS/PLAQUE FORMATION 
Hemolytic plaque assay: theory for finite layers, 4:20400 
ANIMAL CELLS/SORTING 
Multiparameter analysis and sorting of mammalian cells, 4:20401 
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ANIMAL GROWTH/INHIBITION 
Effect of petroleum-related pollutants on Aurelia growth and 
development. Progress report, September 12, 1977-November 
15, 1978, 4:20481 (ORO-5593-1) 


(See also specific animal names.) 
See also AQUATIC ORGANISMS 
DOMESTIC ANIMALS 
LABORATORY ANIMALS 
WILD ANIMALS 
ANIMALS/BIOLOGICAL RADIATION EFFECTS 
Radiation effects. Report bibliography January 1966-September 
1977, 4:20440 (AD-A-052425) 
ANNUAL CYCLE ENERGY SYSTEM/ECONOMICS 
Prefeasibility analysis and study of the seasonal storage systems for 
the Pennsylvania Avenue Redevelopment Project, 4:19517 
(HCP/M2275-01) 
ANNUAL CYCLE ENERGY SYSTEM/ENERGY 
CONSERVATION 
Prefeasibility analysis and study of the seasonal storage systems for 
the Pennsylvania Avenue Redevelopment Project, 4:19517 
(HCP/M2275-01) 
ANNUAL CYCLE ENERGY SYSTEM/FEASIBILITY 
STUDIES 
Prefeasibility analysis and study of the seasonal storage systems for 
the Pennsylvania Avenue Redevelopment Project, 4:19517 
(HCP/M2275-01) 
ANNULAR CORE PULSE REACTOR 
See ACPR REACTOR 
ANNULAR FUEL ELEMENTS/STRESS ANALYSIS 
Contact visco-elastic stress analysis using finite element method, 
4:18914 
ANODES 
Characterization of n-type semiconducting indium phosphide 
photoelectrodes: stabilization to photoanodic dissolution in 
aqueous solutions of telluride and ditelluride ions, 4:18349 
ANODES/CRYSTAL PHASE TRANSFORMATIONS 
Instability of CdSe and CdS photoanodes in sulfide-polysulfide 
electrolyte, 4:18346 
ANTENNAS/EQUIVALENT CIRCUITS 
Receiving properties of the small annular slot antenna, 4:20906 
(SAND-78-7067) 
ANTHRACENE/PHOTOLYSIS 
Thermal and photochemical decomposition of particulate PAH 
(Adsorbed on coal fly ash), 4:17833 (COO-4347-5) 
ANTHRACITE/SURFACE MINING 
Anthracite shows revitalization, 4:17775 
ANTHROPOLOGY 
Health and disease in unacculturated Amerindian populations, 
4:20369 
ANTIGENS/RADIOIMMUNOASSAY 
Antigenicity of the major polypeptides of hepatitis B surface 
antigen (HBsAg) (?°I tracer technique, radioimmunoassay), 
4:20427 
ANTIMONY/ACTIVATION ANALYSIS 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
ANTIMONY/ADSORPTION 
Laboratory measurements of radionuclide distribution between 
selected ground water and geologic media, 4:20343 (PNL-SA- 
6957) 
ANTIMONY/BIOGEOCHEMISTRY 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
ANTIMONY/ROOT ABSORPTION 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
ANTIMONY 117/ENERGY LEVELS 
Nuclear data sheets for A= 117, 4:20841 
ANTIMONY 117/ENERGY-LEVEL TRANSITIONS 
Nuclear data sheets for A= 117, 4:20841 
ANTIMUONS 
See MUONS PLUS 
ANTINEUTRINO-NUCLEON INTERACTIONS/CHARGED- 
CURRENT INTERACTIONS 
Inclusive negative-hadron production from high-energy nu-bar- 
nucleus charged-current interactions, 4:20708 
ANTINEUTRINO-NUCLEON INTERACTIONS/DEEP 
INELASTIC SCATTERING 
Asymptotic freedom effects in neutrino scattering, 4:20757 (JINR- 
D-1,2-10400) 
Charged current neutrino and antineutrino cross section results 
from the CITFR experiment (Bjorken scaling, C invariance, 
elasticity structure functions), 4:20715 
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ANTINEUTRINO-NUCLEON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Evidence for scaling violation in vN and anti vN inclusive 
scattering and test of QCD (Moment q? dependence, cross 
sections, gluon distribution), 4:20716 
Inclusive negative-hadron production from high-energy nu-bar- 
nucleus charged-current interactions, 4:20708 
ANTINEUTRINO-NUCLEON INTERACTIONS/NEUTRAL- 
CURRENT INTERACTIONS 
Measurement of neutral current coupling in high energy neutrino 
interactions (170 GeV), 4:20705 (JINR-D-1,2-10400) 
ANTINEUTRINO-NUCLEON INTERACTIONS/PARTICLE 
PRODUCTION 
Measurement of the production of p e events in antineutrino- 
nucleon interactions (Ratio to total event number), 4:20717 
Observation of the dimuon production at Serpukhov accelerator 
(IHEP-ITEP collaboration) (E/sub v, anti v/ < 30 GeV), 
4:20703 (JINR-D-1,2-10400) 
ANTINEUTRINO-NUCLEON INTERACTIONS/TOTAL 
CROSS SECTIONS 
Charged current neutrino and antineutrino cross section results 
from the CITFR experiment (Bjorken scaling, C invariance, 
elasticity structure functions), 4:20715 
ANTIPROTON REACTIONS/PAIR PRODUCTION 
Study of muon pair production at Serpukhov (7~,(K~, anti p + 
Be; 7~ + W and Cu), 4:20817 (JINR-D-1,2-10400) 
ANTIPROTONIC ATOMS 
See HADRONIC ATOMS 
ANTIREFLECTION COATINGS/MATERIALS TESTING 
Laser-damage resistant coatings for the 16-m region, 4:20145 
ANTS 
See INSECTS 
AORTA/COLLAGEN 
Burro aortic collagen: platelet aggregating activity and 
ultrastructural changes induced by plasma, 4:20378 
APARTMENT BUILDINGS/DEUS 
Block heating power plants at Heidenheim, 4:19398 (EPRI-EM- 
718-W) 
APARTMENT BUILDINGS/ENERGY CONSERVATION 
New York City Housing Authority (NYCHA) radiator valve 
demonstration study. Final report, 4:19568 (COO-2935-16) 
APARTMENT BUILDINGS/HEATING SYSTEMS 
New York City Housing Authority (NYCHA) radiator valve 
demonstration study. Final report, 4:19568 (COO-2935-16) 
APARTMENT BUILDINGS/SOLAR AIR CONDITIONING 
Solar energy applications to large buildings, 4:18438 
APARTMENT BUILDINGS/SOLAR SPACE HEATING 
Solar energy applications to large buildings, 4:18438 
AQUACULTURE 
Semiannual progress report for the Idaho Geothermal Program, 
April 1-September 30, 1978, 4:18585 (TREE-1295) 
AQUACULTURE/WASTE HEAT UTILIZATION 
Status (1973) of waste heat utilization and dual-purpose plant 
projects, 4:19382 (EPRI-EM-718-W) 
Summary of U.S.A. activities in low-temperature nuclear heat, 
4:19386 (EPRI-EM-718-W) 
TVA’s agricultural and aquacultural projects on waste-heat use, 
4:19411 (EPRI-EM-718-W) 
Use of low-temperature waste heat in aquaculture and agriculture, 
4:19414 (EPRI-EM-718-W) 
Utilization of waste heat from power plants for aquaculture 
(Catfish production), 4:19384 (EPRI-EM-718-W) 
AQUATIC ORGANISMS 
(Unspecified biota characteristic of aquatic ecosystems.) 
See also FISHES 
Effect of growth curve and sampling regime on instantaneous- 
growth, removal-summation, and Hynes/Hamilton estimates of 
aquatic insect production: a computerr simulation, 4:20355 
AQUATIC ORGANISMS/WEEDS 
Chesapeake Bay future conditions report. Volume 10. Power, 
noxious weeds. Interim report, 4:20357 (AD-A-052480) 
AQUEOUS SOLUTIONS/NEUTRON DIFFRACTION 
Diffraction studies of ion-water interactions, 4:19890 (CONF- 
780950-1) 
AQUIFERS/CHEMICAL COMPOSITION 
Uranium in waters and aquifer rocks at the Nevada Test Site, Nye 
County, Nevada, 4:18059 
AQUIFERS/FLUID FLOW 
Observations of the Heimaey deep drilling hole during the 
eruption of 1973, 4:18637 
AQUIFERS/TEMPERATURE MEASUREMENT 
Observations of the Heimaey deep drilling hole during the 
eruption of 1973, 4:18637 
ARAB REPUBLIC OF EGYPT 
See EGYPTIAN ARAB REPUBLIC 


ASHES/NATURAL RADIOACTIVITY 


ARC FURNACES/POLLUTION CONTROL EQUIPMENT 
Air pollutant control techniques for electric arc furnaces in the 
iron and steel foundry industry. Final report, 4:20176 (PB- 
283650) 
ARGON/ADSORPTION ISOTHERMS 
Physical adsorption of gases at high pressures: argon and methane 
onto graphitized carbon black, 4:19906 
ARGON/ELECTRON DRIFT 
Observation of ionization electrons drifting large distances in 
liquid argon, 4:20220 
ARGON/ION-ATOM COLLISIONS 
Potential energy curves of ArC*, 4:20665 
ARGON COMPOUNDS/POTENTIAL ENERGY 
Potential energy curves of ArC*, 4:20665 
ARIZONA/ENERGY POLICY 
National Energy Act of 1978: a Far-West perspective, 4:19440 
(UCID-17944) 
ARIZONA/GEOTHERMAL RESOURCES 
Geothermal energy resources of the western United States, 
4:18522 
ARIZONA/HEAT FLOW 
Terrestrial heat flow studies in Arizona. Quarterly technical 
progress report, 1 August 1978-31 October 1978, 4:18552 (ALO- 
3721-9) 
ARKANSAS/ECONOMIC GROWTH 
McClellan-Kerr Arkansas River navigation system. Hydroelectric 
power generation. Final report, 4:19358 (AD-A-054148) 
Recent developments in the Mcclellan-Kerr Arkansas River 
navigation system area. Final report, 4:19357 (AD-A-054146) 
ARKANSAS RIVER/HYDROELECTRIC POWER 
McClellan-Kerr Arkansas River navigation system. Hydroelectric 
power generation. Final report, 4:19358 (AD-A-054148) 
Recent developments in the Mcclellan-Kerr Arkansas River 
navigation system area. Final report, 4:19357 (AD-A-054146) 
AROMATICS 
See also BENZENE 
TOLUENE 
AROMATICS/BIOLOGICAL EFFECTS 
Environmental contaminants as origins of disordered behavior, 
4:20488 (UR-3490-1473) 
AROMATICS/GAS CHROMATOGRAPHY 
An ultraviolet photometric detector for use in gas 
chromatography. Interim technical report 1 February 1976-31 
March 1977, 4:19865 (AD-A-056257) 
AROMATICS/POLLUTION REGULATIONS 
Microeconomic impacts of the proposed ‘pcb ban regulations’. 
Final task report, 4:20368 (PB-281881) 
AROMATICS/TOXICITY 
Environmental contaminants as origins of disordered behavior, 
4:20488 (UR-3490-1473) 
ARSENIC/ACTIVATION ANALYSIS 
Activation analysis of admixtures in certain semiconductive 
materials (Neutron reactions), 4:19864 (N-78-21231) 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
ARSENIC/BIOGEOCHEMISTRY 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
ARSENIC/ROOT ABSORPTION 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
ARSENIC/SAMPLING 
Industrial hygiene survey. CF Chemicals, Inc., Bartow, Florida, 
4:20286 (PB-278801) 
ARSENIC FLUORIDES/CHEMICAL REACTIONS 
Basic studies of the lithium secondary electrode. Technical report 
No. 1, 01 February 1977-31 January 1978, 4:19313 (AD-A- 
054792) 
ARSENIC SELENIDES/DEPOSITION 
Anti-reflective coating for high energy optical components, 
4:19804 
ASHES 
See also FLY ASH 
ASHES/CHEMICAL ANALYSIS 
Differential photometric determination of silicon dioxide in solid 
fuel ash and cinders, 4:19877 
ASHES/LEACHING 
Laboratory measurements of groundwater leaching and transport 
of pollutants produced during underground coal gasification, 
4:20364 
Parametric analysis of pollutant migration following in situ 
gasification of lignite, 4:17757 
ASHES/NATURAL RADIOACTIVITY 
Radioactivity in stored coal ash and in nuclear power waste, 
4:18179 





ASHES/REMOVAL 


ASHES/REMOVAL 
Ash removal equipment arranged on a lifting mechanism for 
pulverized-coal furnaces of large-capacity steam generators 
(Patent), 4:18698 
ASHES/USES 
Ash and slag, 4:17746 
ASPHALTENES/CHEMICAL COMPOSITION 
Nonaqueous potentiometry of coal-derived asphaltenes and model 
nitrogen-containing compounds in acetophenone and 
nitrobenzene, 4:17718 
ASPHALTENES/POTENTIOMETRY 
Nonaqueous potentiometry of coal-derived asphaltenes and model 
nitrogen-containing compounds in acetophenone and 
nitrobenzene, 4:17718 
ASPHALTS 
See also ASPHALTENES 
ASPHALTS/CHEMICAL PROPERTIES 
Asphalt properties: an ideal binder for encapsulating radioactive 
wastes, 4:18138 
ASPHALTS/PHYSICAL PROPERTIES 
Asphalt properties: an ideal binder for encapsulating radioactive 
wastes, 4:18138 
ASSOCIATED GAS/COMPRESSION 
Compressor hall IV in the natural gas compressor station 
Auersthal, 4:17985 
ASTATINE 202/ENERGY LEVELS 
Nuclear data sheets for A=202, 4:20845 
ASTATINE 202/ENERGY-LEVEL TRANSITIONS 
Nuclear data sheets for A=202, 4:20845 
ASTATINE 211/ENERGY LEVELS 
Nuclear data sheets for A=211, 4:20847 
ASTATINE 211/ENERGY-LEVEL TRANSITIONS 
Nuclear data sheets for A=211, 4:20847 
ASTROCYTOMAS 
See NEOPLASMS 
ATOM COLLISIONS 
See also ATOM-MOLECULE COLLISIONS 
ELECTRON-ATOM COLLISIONS 
ION-ATOM COLLISIONS 
ATOM COLLISIONS/POLARIZATION 
Interfacing theory and experiment in polarization studies, 4:20664 
(DOE/ER/70004-213) 
ATOM COLLISIONS/SCATTERING AMPLITUDES 
Interfacing theory and experiment in polarization studies, 4:20664 
(DOE/ER/70004-213) 
ATOMIC BEAMS/BEAM PRODUCTION 
Development of a supersonic atomic oxygen nozzle beam source 
for crossed beam scattering experiments, 4:20636 (LBL-7396) 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC CLOUDS 
See RADIOACTIVE CLOUDS 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOMKRAFTWERK MUEHLEBERG 
See MUEHLEBERG REACTOR 
ATOM-MOLECULE COLLISIONS/EXCITATION 
Semiclassical theory of rotational and vibrational excitation in 
collisions of atoms with diatomic molecules. Interim report, 
4:20655 (AD-A-053573) 
ATOM-MOLECULE COLLISIONS/IONIZATION 
Apparatus for energy, angle, and mass analysis of products from 
alkali-molecule reactions, 4:20674 
ATOM-MOLECULE COLLISIONS/QUASI-ELASTIC 
SCATTERING 
Quasielastic knockout of atoms from molecules by high-energy 
atoms, 4:20670 
ATOMS 
See also HADRONIC ATOMS 
ATOMS/ELECTRON-NUCLEON INTERACTIONS 
Search for parity violating neutral currents in atomic physics, 
4:20645 (JINR-D-1,2-10400) 
ATOMS/EMISSION SPECTRA 
Energy dependence of atomic quantum defects throughout the 
discrete spectrum (Review), 4:20677 (ANL-77-65(Pt.1)) 
ATOMS/ENERGY-LEVEL TRANSITIONS 
Relativistic formulas for multipole-transition probabilities 
(Quantum electrodynamics, S matrix, gauge invariance), 4:20675 
(ANL-77-65(Pt.1)) 
ATOMS/LEVEL WIDTHS 
Purely L? method for calculating resonance widths, 4:20673 
ATOMS/RESEARCH PROGRAMS 
Atomic and molecular processes. Technical progress summary 
report no. 24, September 1977-April 1978 (Pittsburgh Atomic 
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Sciences Inst., Univ. of Pittsburgh, PA), 4:20621 (AD-A- 
056046) 

Radiological and Environmental Research Division. Annual 
report, October 1976-September 1977, 4:20622 (ANL-77- 
65(Pt.1)) 

ATOMS/SELF-CONSISTENT FIELD 

New approach to the self-consistent field formalism for atoms, 

4:20676 (ANL-77-65(Pt. 1)) 
ATOMS/WEAK NEUTRAL CURRENTS 
Search for parity violating neutral currents in atomic physics, 
4:20645 (JINR-D-1,2-10400) 
ATWS 
(Anticipated transients without scram.) 
ATWS/MATHEMATICAL MODELS 

Theoretical model for the calculation of large transients in nuclear 
natural-circulation U-tube steam generators (digital code 
UTSG) (PWR), 4:19242 

ATWS/PRESSURE GRADIENTS 
Investigations of anticipated transients without reactor scram and 
other selected safety devices (BWR; PWR), 4:19240 
AUGER ELECTRON SPECTROSCOPY 
Versatile UHV sample transfer system, 4:20943 (CONF-781 130-6) 
AUGER MINING 

Feasibility studies of a bidirectional auger system and a machine 
mining plan. Volume I. Bidirectional auger system, 4:17769 (PB- 
283407) 

AUSTENITIC STEELS/CORROSION 

New corrosion-resistant steels and metallic coatings for equipment 

at geothermal electric power stations, 4:18608 (CONF-751270- 


(Summ.)) 
AUSTENITIC STEELS/GRAIN ORIENTATION 
Detecting transformation of delta-ferrite to sigma-phase in 
stainless steels by advanced metallographic technique, 4:19734 
AUSTENITIC STEELS/PASSIVATION 
The role of passive film growth kinetics and properties in stress 
corrosion and crevice corrosion susceptibility. Technical 
summary report No. 8, December 1976-December 1977, 4:19773 
(AD-A-055366) 
AUSTRALIA/PETROLEUM INDUSTRY 
Stop-gap oil supplies from new Gippsland exploration, 4:17954 
AUSTRALITES 
See TEKTITES 
AUSTRIA/ENERGY SUPPLIES 
Economic aspects of Austria's energy situation, 4:19435 
AUTOMOBILES/AIR CONDITIONING 
Automotive heat pump (Patent), 4:19690 
AUTOMOBILES/AIR POLLUTION 
Air conservation. Volume XI, Number 3(59), 1977, 4:20307 (PB- 
280779-T/SL) 
AUTOMOBILES/CATALYTIC CONVERTERS 
Catalyst for purifying exhaust and waste gases and method for 
preparation thereof (Patent), 4:19701 
Process for the oxidation of carbon monoxide to carbon dioxide 
(Patent), 4:19702 
AUTOMOBILES/EXHAUST GASES 
Research safety vehicle. Phase II. Volume II. comprehensive 
technical results. Final report July 1975-December 1976, 
4:19599 (PB-280153) 
AUTOMOBILES/FUEL CONSUMPTION 
Automotive fleet fuel consumption model: fuel for. Final report 
June-September 1977, 4:19600 (PB-280760) 
Instrumented car to analyse energy consumption on the road. 
Laboratory report, 4:19670 (PB-2805 16) 
AUTOMOBILES/FUEL ECONOMY 
Research safety vehicle. Phase II. Volume II. comprehensive 
technical results. Final report July 1975-December 1976, 
4:19599 (PB-280153) 
AUTOMOBILES/SAFETY 
Research safety vehicle. Phase II. Volume II. comprehensive 
technical results. Final report July 1975-December 1976, 
4:19599 (PB-280153) 
AUTOMOBILES/SPACE HEATING 
Automotive heat pump (Patent), 4:19690 
AUTOMOBILES/STEAM TURBINES 
Steam power plant (Patent), 4:19691 
AUTOMOBILES/STIRLING ENGINES 
Automotive heat pump (Patent), 4:19690 
AUTORADIOGRAPHY 
Electron microscopic autoradiography, 4:18222 (PB-281259-T/ 
SL) 
AVIATION FUELS 
See also HYDROGEN FUELS 
AVIATION FUELS/COMBUSTION PROPERTIES 
Combustion properties of high-density fuels. Quarterly report No. 
1, 1 November 1976-31 January 1977, 4:17971 (AD-A-056077) 
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AVIATION FUELS/FLAMMABILITY 
Design of an apparatus for testing the flammability of fuel sprays. 
Final report, 4:19707 (AD-A-054511) 
AXIONS/PARTICLE PRODUCTION 
Observation of prompt neutrinos from 400 GeV proton nucleus 
interactions (Upper limits, particle fluxes), 4:20711 
Results of a beam dump experiment at the CERN SPS neutrino 
facility (Cross sections, limits), 4:20738 
AZIDES/MUTAGENESIS 
Nature and mechanism of induction of mutations. Annual progress 
report, May 1, 1977-August 1, 1978, 4:20445 (RLO-2221-T2-38) 


BACILLUS SUBTILIS/BIOCHEMICAL REACTION KINETICS 
Structural studies of Bacillus subtilis glutamine synthetase. Further 
purification, sulfhydryl groups, and the NH2-terminal amino 
acid sequence, 4:20391 
BACTERIA 
See also ESCHERICHIA COLI 
HAEMOPHILUS 
METHANOGENIC BACTERIA 
MICROCOCCUS 
RHODOPSEUDOMONAS 
SALMONELLA 
BACTERIA/EMULSIFICATION 
Process for producing Xanthomonas hydrophilic colloid, product 
resulting therefrom, and use thereof in displacement of oil from 
partially depleted reservoirs (Patent), 4:17905 
BACTERIA/GENE MUTATIONS 
Nature and mechanism of induction of mutations. Annual progress 
report, May 1, 1977-August 1, 1978, 4:20445 (RLO-2221-T2-38) 
BACTERIOPHAGES/BIOLOGICAL EFFECTS 
Heat sensitivity of Haemophilus influenzae containing defective 
prophage, 4:20430 
BACTERIOPHAGES/GENE MUTATIONS 
Nature and mechanism of induction of mutations. Annual progress 
report, May 1, 1977-August 1, 1978, 4:20445 (RLO-2221-T2-38) 
BAG MODEL 
Relativistic quantum field theory without asymptotic particles and 
quarks confinement, 4:20790 (JINR-D-1,2-10400) 
BAG MODEL/YANG-MILLS THEORY 
Interaction of classical Yang-Mills charges and the problem of 
quark confinement, 4:20802 
BAL 
(Dimercaptopropanol.) 
BAL/BIOLOGICAL EFFECTS 
Chelation of systemically absorbed cadmium in mice with 2,3- 
dimercaptopropanol (Cd tracer), 4:20482 (COO-119-253) 
BARIUM/ACTIVATION ANALYSIS 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
BARIUM/ADSORPTION 
Laboratory measurements of radionuclide distribution between 
— ground water and geologic media, 4:20343 (PNL-SA- 
957) 
BARIUM/BIOGEOCHEMISTRY 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
BARIUM/ROOT ABSORPTION 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
BARIUM 117/ENERGY LEVELS 
Nuclear data sheets for A=117, 4:20841 
BARIUM 117/ENERGY-LEVEL TRANSITIONS 
Nuclear data sheets for A= 117, 4:20841 
BARIUM 143/ENERGY LEVELS 
Nuclear data sheets for A= 143, 4:20838 
BARIUM 143/ENERGY-LEVEL TRANSITIONS 
Nuclear data sheets for A= 143, 4:20838 
BARIUM CARBONATES/MONITORING 
Source assessment: major barium chemicals. Final report, 4:20294 
(PB-280756) 
ARIUM CHLORIDES/MONITORING 
Source assessment: major barium chemicals. Final report, 4:20294 
(PB-280756) 
BARIUM HYDROXIDES/MONITORING 
Source assessment: major barium chemicals. Final report, 4:20294 
(PB-280756) 
BARIUM SULFATES/MONITORING 
Source assessment: major barium chemicals. Final report, 4:20294 
(PB-280756) 


BEAM-PLASMA SYSTEMS/MULTIPOLAR 


BARIUM SULFIDES/MONITORING 
Source assessment: major barium chemicals. Final report, 4:20294 
(PB-280756) 
BARLEY/GENE MUTATIONS 
Nature and mechanism of induction of mutations. Annual progress 
report, May 1, 1977-August 1, 1978, 4:20445 (RLO-2221-T2-38) 
BARLEY/GENETIC RADIATION EFFECTS 
Nature and mechanism of induction of mutations. Annual progress 
report, May 1, 1977-August 1, 1978, 4:20445 (RLO-2221-T2-38) 
BARNWELL FUEL PROCESSING PLANT/RADIATION 
MONITORING 
On-line radiation monitoring program at a nuclear fuel 
reprocessing plant, 4:18202 
BARNWELL FUEL PROCESSING PLANT/SAFEGUARDS 
On-line radiation monitoring program at a nuclear fuel 
reprocessing plant, 4:18202 
BARSEBAECK-1 REACTOR/REACTOR SAFETY 
Report on safety related occurrences and reactor trips July 1, 
1977-December 31, 1977, 4:19235 (SKI-1977-4) 
BARSEBAECK-2 REACTOR/REACTOR SAFETY 
Report on safety related occurrences and reactor trips July 1, 
1977-December 31, 1977, 4:19235 (SKI-1977-4) 
BARYON NUMBER/ANTIBARYONS 
Baryon number of the universe, 4:20588 
BARYON NUMBER/ASYMMETRY 
Baryon number of the universe, 4:20588 
BARYON NUMBER/ORIGIN 
Baryon number of the universe, 4:20588 
BASALT/GEOLOGIC STRUCTURES 
Characterization and recognition of intraflow structures, Grande 
Ronde Basalt, 4:20538 (RHO-BWI-LD-10) 
BASALT/HYDROTHERMAL ALTERATION 
Chemical exchange during hydrothermal alteration of basalt by 
seawater. I. Experimental results for major and minor 
components of seawater, 4:18643 
BASALT/INFORMATION NEEDS 
Additional media studies for site suitability criteria, 4:18171 
(UCID-17887) 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BATTERY CHARGERS 
See also SOLAR BATTERY CHARGERS 
Automatic nickel cadmium battery tester, 4:19327 
BATTERY CHARGING/STANDARDS 
Installation of stationary battery plants, 4:19331 
BATTERY SEPARATORS/FABRICATION 
Process for making a wettable polyolefin battery separator 
(Patent), 4:19324 
BATTERY SEPARATORS/MANUFACTURING 
Porous fluoropolymeric fibrous sheet and method of manufacture 
(Patent), 4:19316 
BATTERY SEPARATORS/MATERIALS 
Battery separator from polyphenylquinoxaline polymer blends. 
Research and development report June-December 1977, 4:19315 
(AD-A-056881) 
BEAGLES/BONE TISSUES 
Preliminary surface/volume ratios and bone turnover rates of 
trabecular bone in young adult beagles, 4:20412 (COO-119-253) 
BEAM DUMPS 
(Mass of shielding material to absorb an accelerator beam after 
experimental use.) 
BEAM DUMPS/DESIGN 
Design considerations of calorimeter-target for high power neutral 
beam injectors, 4:21104 
BEAM INJECTION HEATING 
Beam heating requirements for a tokamak experimental power 
reactor, 4:20922 
BEAM INJECTION HEATING/CONTROL SYSTEMS 
Multiple stage optimal control problems with applications to 
plasma heating by neutral injection. Interim report, 4:20914 
(AD-A-056856) 
BEAM-PLASMA SYSTEMS/ELECTRIC CONDUCTIVITY 
Electric conductivity in a beam-plasma system. Final report, 
4:20948 (AD-A-052569) 
BEAM-PLASMA SYSTEMS/ELECTRIC POTENTIAL 
Negative plasma potentials produced by supplemental electron 
emission, 4:20917 
BEAM-PLASMA SYSTEMS/ENERGY LOSSES 
Interaction of a highly relativistic monoenergetic elect.on beam 
with a dense plasma, 4:20919 
BEAM-PLASMA SYSTEMS/INSTABILITY GROWTH RATES 
— maser instability for intense solid electron beams, 
:20965 
BEAM-PLASMA SYSTEMS/MULTIPOLAR 
CONFIGURATIONS 
Negative plasma potentials produced by supplemental electron 
emission, 4:20917 





BEAM-PLASMA SYSTEMS/PLASMA 


BEAM-PLASMA SYSTEMS/PLASMA MICROINSTABILITIES 
Microstability of a focused ion beam propagating through a z- 


pinch plasma, 4:20966 
BEAM-PLASMA SYSTEMS/PLASMA WAVES 
Effect of a dc electric field on beam trapping. Technical report, 
4:20972 (AD-A-056789) 
Experimental investigation of quasistationary waves excited by 
_ ee injection of electron bunches into plasma, 4:20989 
iGS/PERFORMANCE 


Ball to tor contact forces in an, 
under thrust and radial loads. Fi 
BEES 
See INSECTS 
VIOR 
(Limited to living systems.) 
BEHAVIOR/BIOLOGICAL RADIATION EFFECTS 
Protracted low-dose ionizing radiation effects upon primate 
performance. Final report, June 1975-June 1977, 4:20452 (AD- 
A-054958) 
BEHAVIOR/PATHOLOGICAL CHANGES 
Environmental contaminants as origins of disordered behavior, 
4:20488 (UR-3490-1473) 
BENTHOS/BIOLOGICAL MODELS 
Results of benthic studies at Calvert Cliffs. Interim report August 
1976-March 1977, 4:20353 (PB-280279) 
BENTONITE/SORPTIVE PROPERTIES 
Laboratory measurements of radionuclide distribution between 
= ground water and geologic media, 4:20343 (PNL-SA- 
57 


) 
BENZENE/COMBUSTION PRODUCTS 
Experimental study of the amplification coefficients in a COz gas- 
dynamic laser in combustion products of a series of liquid 
hydrocarbon fuels, 4:19957 
BENZENE/REMOVAL 
Cost of benzene reduction in gasoline to the petroleum refining 
industry. Final report, 4:17939 (PB- 282743) 
BENZENEDICARBONIC ACID-ORTHO 
See PHTHALIC ACID 
BENZENEDICARBONIC ACID-PARA 
See TEREPHTHALIC ACID 
BENZOPYRENE/BIOLOGICAL EFFECTS 
Effect of petroleum-related pollutants on Aurelia growth and 
development. Progress report, September 12, 1977-November 
15, 1978, 4:20481 (ORO-5593-1) 
BENZOPYRENE/MUTAGENESIS 
In vitro mutagenicity testing. I. Kermide 601 resin, Sylgard 184 
encapsulating resin, and Sylgard 184 curing agent (Ames 
Salmonella assay system —- 4:20478 (LA-7437-MS) 
BENZOPYRENE/PHOTOLYS 
Thermal and photochemical a — of as PAH 
(Adsorbed on coal fly a7 Beh 4: a ooo 
BERYLLIUM/ELECTRON B 
Electron-beam braze weldin ro beryiiiom 4 Pi 19719 (Y-2138) 
BERYLLIUM/EVAPORATION 
Evaluation of trace element release from fluidized-bed combustion 
Pp 28 aD report, December 1975-January 1977, 4:17834 
BERYLLIUM/FABRICATION 
_— Processing oo rocket project SPAR III. Final 
rt, 4:19716 (N-78-21189) 
BERY LIUM/FRACTURE PROPERTIES 
Fracture toughness of irradiated beryllium (Fast neutron 
irradiation), 4:19790 (CONF-781105-22) 
BERYLLIUM/FRACTURES 
Fundamental study of flow and fracture in beryllium. Interim 
technical report 1 June 1976-31 December 1977, 4:19831 (AD- 
A-052824) 
BERYLLIUM/NEUTRON TRANSPORT 
MACK/MACKLIB system for nuclear response functions, 
4:20877 (ORNL/RSIC-41) 
BERYLLIUM/NUCLEAR REACTION ANALYSIS 
Use of accelerated helium-3 ions for determining oxygen and 
carbon impurities in some pure materials, 4:19859 (N-78-19235) 
BERYLLIUM/PHYSICAL RADIATION EFFECTS 
Fracture toughness of irradiated beryllium (Fast neutron 
irradiation), 4:19790 (CONF-781105-22) 
BERYLLIUM/RECRYSTALLIZATION 
Fundamental study of flow and fracture in beryllium. Interim 
technical report 1 June 1976-31 December 1977, 4:19831 (AD- 
A-052824) 
BERYLLIUM/YIELD STRENGTH 
Beryllium-titanium materials optimization program. Final report, 
28 May 1976-28 Decemberember 1977, 4:19740 (AD-A-054278) 
BERYLLIUM 10 TARGET/TRITON REACTIONS 
Mass and excited states of '*Be, 4:20816 
BERYLLIUM 12/ENERGY LEVELS 
Mass and excited states of '*Be, 4:20816 


ular contact ball bearings 
report, 4:19961 (N-78-21469) 
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BERYLLIUM 12/MASS DEFECT 

Mass and excited states of '*Be, 4:20816 

BERYLLIUM 7/RADIATION MONITORING 

Fruit and vegetable radioactivity survey follow-on, Nevada Test 
Site environs, 4:20349 (EMSL-LV-0539-19) 

Measurement of airborne radioactivity and its meteorological 
application. Part VII. Annual report, August 1, 1975-July 31, 
1976, 4:20312 (COO-3425-16) 

BERYLLIUM 9 TARGET/ANTIPROTON REACTIONS 

Study of muon pair production at Serpukhov (7~,(K~, anti p + 

Be; 7~ + W and Cu), 4:20817 (JINR-D-1,2-10400) 
BERYLLIUM 9 TARGET/KAON MINUS REACTIONS 

Study of muon pair production at Serpukhov (7 (K~, anti p + 

Be; 7~ + W and Cu), 4:20817 (JINR-D-1,2-10400) 

BERYLLIUM 9 TARGET/NEUTRON REACTIONS 
Validation of a new °Be pseudolevel evaluation, 4:20825 
BERYLLIUM 9 TARGET/PION MINUS REACTIONS 

Study of muon pair production at Serpukhov (7~,(K~, anti p + 
Be; 7~ + W and Cu), 4:20817 (JINR-D-1,2-10400 

BERYLLIUM 9 TARGET/PROTON REACTIONS 
Study of massive di-lepton pairs at Fermilab (400-GeV protons), 
4:20818 (JINR-D-1,2-10400) 
BERYLLIUM ALLOYS/SURFACE COATING 
Pr tion of metals for plating: ring shear tests, 4:19726 
BER DERATORS 
See BERYLLIUM 
IERYLLIUM OXIDES/CHEMICAL REACTIONS 

Nonoxide ceramic interactions with uranium or carbon (Reaction 
of BN, TiN, HfC, CeS, or Ce2S3 with U, C, BeO, W, or Y203), 
4:19896 (Y-2130) 

BETA BACKSCATTERING GAGES 
See RADIOMETRIC GAGES 
BETA DECAY/BREMSSTRAHLUNG 
Method for calculating beta-induced bremsstrahlung spectra and 


rye heey 4:20854 
= D ON/PLASTIC SCINTILLATION DETECTORS 
h-speed scintillation ~— using plastic phosphors, 4:20221 
BFS REACTO OR/NEUTRON SPECTRA 
“han of neutron spectrum measurement in the BFS critical 
assemblies by the time-of-flight method, 4:19143 (FEI-697) 
BGRR REACTOR/FIRES 
Consequences of fires in electrical conduit, 4:19260 
BIBLIS-A REACTOR/REACTOR MAINTENANCE 
Managing for minimal outage times at Biblis, 4:18867 
BIBLIS-A REACTOR/STEAM GENERATORS 
Experience with the determination of steam moisture during the 
acceptance tests in Biblis nuclear power plant, 4:18888 
BIBLIS-B REACTOR/REACTOR MAINTENANCE 
Managing for minimal outage times at Biblis, 4:18867 
BI-GAS PROCESS/BENCH-SCALE EXPERIMENTS 
Gas generator research and development: BI-GAS process. 87th 
monthly progress report, November 1978, 4:17669 (FE-1207-55) 
BI-GAS PROCESS/PILOT PLANTS 
Gas generator research and development: BI-GAS process. 87th 
monthly progress report, November 1978, 4:17669 (FE-1207-55) 
BI-GAS PROCESS/PROCESS DEVELOPMENT UNITS 
Gas generator research and development: BI-GAS process. 87th 
monthly progress report, November 1978, 4:17669 (FE-1207-55) 
BILIBIN REACTOR/NEUTRON DENSITY 
Power density distribution control exemplified by the Bilibin NPP 
reactors, 4:18899 (FEI-716) 
BILLITONITES 
See TEKTITES 
BINARY ALLOY SYSTEMS/MATHEMATICAL MODELS 
Modeling of face-centered cubic solid solutions, 4:19736 
BINARY ALLOY SYSTEMS/X-RAY DIFFRACTION 
Modeling of face-centered cubic solid solutions, 4:19736 
BINARY STARS/PHOTOMETRY 
U, B, V, R photometry of HZ Herculis during the 1977 x-ray 
program, 4:20552 
BINARY STARS/STAR ACCRETION 
Inner zone of binary-star accretion disks, 4:20556 
BINARY-FLUID SYSTEMS 
Multiple well dual fluid geothermal power cycle, 4:18592 
BINDE 


Volatile binders for nuclear fuel materials (Patent), 4:19107 
BIOCHEMICAL FUEL CELLS/DESIGN 
Solar powered biological fuel cell (Patent), 4:19497 
BIO ICAL EVOLUTION/MATHEMATICAL MODELS 
Mathematical models for the evolution of multigene families by 
unequal crossing over, 4:20406 
BIOLOGICAL MATERIALS 
(See also specific biological materials.) 
See also BIOMASS 


BLOOD 
BODY FLUIDS 
FOOD 
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MILK 
PLANTS 
TISSUES 
BIOLOGICAL MATERIALS/GAMMA SPECTRA 
Least-squares resolution of gamma-ray spectra in environmental 
samples, 4:20333 (PB-280237) 
BIOLOGICAL RADIATION EFFECTS/BIBLIOGRAPHIES 
Radiation effects. Report bibliography January 1966-September 
1977, 4:20440 (AD-A-052425) 
BIOLOGICAL RADIATION EFFECTS/BIOLOGICAL 
RADIATION EFFECTS 
Radiation effects. Report bibliography January 1966-September 
1977, 4:20440 (AD-A-052425) 
BIOLOGICAL RADIATION EFFECTS/BIOLOGICAL 
RECOVERY 
Effect of selected solutes on growth and recovery of a radiation 
resistant Moraxella, 4:20443 
BIOLOGICAL RADIATION EFFECTS/RESEARCH 
PROGRAMS 
Research in radiobiology. Annual report of work in progress in 
the internal irradiation program, 4:20461 (COO-119-253) 
BIOMASS 
(All growing organic matter such as plants, trees, grasses, and algae.) 
See also AGRICULTURAL WASTES 
ALGAE 
MAIZE 
MANURES 
PLANTS 
SUGAR BEETS 
SUGAR CANE 
WOOD 
WOOD WASTES 
BIOMASS/ANAEROBIC DIGESTION 
Preliminary environmental assessment of energy conversion 
processes for agricultural and forest product residues. Volume 
1. Final report, 4:18259 (PB-281189) 
BIOMASS/COMBUSTION 
Preliminary environmental assessment of energy conversion 
processes for agricultural and forest product residues. Volume 
1. Final report, 4:18259 (PB-281189) 
BIOMASS/ENERGY RECOVERY 
Synfuels and energy production from biomass and wastes, 4:18327 
(CONF-781 112-7) 
BIOMASS/MEETINGS 
Proceedings forest and field fuels symposium, 4:18328 (CONF- 
7710156- 
BIOMASS/PYROLYSIS 
Preliminary environmental assessment of energy conversion 
processes for agricultural and forest product residues. Volume 
1. Final report, 4:18259 (PB-281189) 
BIOMASS/RESEARCH PROGRAMS 
Energy and chemicals from wood in Alberta, 4:18334 (CONF- 
7710156-) 
BIOMASS PLANTATIONS/ECONOMIC ANALYSIS 
Cost analysis of aquatic biomass systems, 4:18337 (HCP/ET/4000- 
78/1 


BIOMASS PLANTATIONS/FEASIBILITY STUDIES 
Green factories for liquid fuel (Euphorbias), 4:18338 (LBL-7584) 
Petroleum plantations (Euphorbias), 4:18339 (LBL-8236) 
BIOMASS PLANTATIONS/RESOURCE POTENTIAL 
Petroleum plantations (Euphorbias), 4:18339 (LBL-8236) 
BISMUTH/ENERGY-LEVEL TRANSITIONS 
Search for parity violating neutral currents in atomic physics, 
4:20645 (JINR-D-1,2-10400 
BISMUTH 202/ENERGY LEVELS 
Nuclear data sheets for A=202, 4:20845 
BISMUTH 202/ENERGY-LEVEL TRANSITIONS 
Nuclear data sheets for A=202, 4:20845 
BISMUTH 206/USES 
Biomedical research with cyclotron produced radionuclides. 
Progress report, October 1, 1977-September 30, 1978, 4:20422 
(COO-4268-2) 
BISMUTH 211/ENERGY LEVELS 
Nuclear data sheets for A=211, 4:20847 
BISMUTH 211/ENERGY-LEVEL TRANSITIONS 
Nuclear data sheets for A=211, 4:20847 
BISMUTH 212/TISSUE DISTRIBUTION 
Early retention and distribution of injected ***Ra in beagles, 
4:20468 (COO-119-253) 
BITTER SPAR 
See DOLOMITE 
BITUMINOUS COAL/NATURAL RADIOACTIVITY 
ar — in stored coal ash and in nuclear power waste, 
181 
BITUMINOUS COAL/SOLVENT EXTRACTION 
Comparison of solvent-refined lignite with solvent-refined 
bituminous coals, 4:17698 


BODY 


BLACK CHROME/OPTICAL PROPERTIES 
Spectrally selective surfaces with coatings comprised of ultrafine 
metal particles, 4:18475 (AED-Conf-78-212-004) 
BLACK HOLES/MAGNETIC FIELDS 
Black hole in an external magnetic field, 4:20557 
BLACK HOLES/NUCLEOSYNTHESIS 
Primordial black holes and cosmological nucleosynthesis, 4:20550 
BLACK HOLES/PAIR PRODUCTION 
Stability of the vacuum for the class of gravitational fields 
including black hole field, 4:20793 (JINR-D-1,2-10400) 
BLACK HOLES/PARTICLE PRODUCTION 
Quantum field theory in asymptotically flat spacetime, 4:20902 
BLACK HOLES/ROTATION 
Space-time and physical fields inside a black hole, 4:20558 
BLACK HOLES/SCALAR FIELDS 
Space-time and physical fields inside a black hole, 4:20558 
BLACK HOLES/THERMAL RADIATION 
Cosmic background radiation as a possible product of the quantum 
era in the expansion of the universe, 4:20590 
BLACK SHALES/CHEMICAL ANALYSIS 
Method of analysis and precision of x-ray diffraction data from 
Ohio Shale, 4:18031 (METC/CR-78/16) 
BLACK SHALES/GEOCHEMISTRY 
Geochemistry of Naokalekan black shales, near Rawanduz, Ne 
Iraq, 4:18037 
BLACKOUTS 
Lessons to be drawn from major failures, 4:18750 
BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLAST FURNACES/HEAT RECOVERY EQUIPMENT 
Control system of a blast furnace gas energy recovery plant, 
4:19639 
BLAST FURNACES/SLAGS 
Recovery of copper from granulated blast furnace slag. Report of 
investigations 1977, 4:19646 (PB-279660) 
BLOOD/DIALYSIS 
Extracorporeal complexing hemodialysis system for the treatment 
of methylmercury poisoning. II. In vivo applications in the dog, 
4:20486 
BLOOD CLOTTING 
See BLOOD COAGULATION 
BLOOD COAGULATION/PATHOLOGICAL CHANGES 
Effect of electromagnetic waves in the centimeter range on blood 
clotting and fibrinolytic system (experimental investigation) 
(Rabbits), 4:20506 (JPRS-72169) 
BLOOD FLOW/PATHOLOGICAL CHANGES 
Effect of low-intensity microwaves on hemodynamic changes in 
animals with an acute inflammatory process in abdominal cavity 
(Rabbits), 4:20505 (JPRS-72169) 
BLOOD PLATELETS/BEHAVIOR 
Burro aortic collagen: platelet aggregating activity and 
ultrastructural changes induced by plasma, 4:20378 
BLOOD SERUM/SOLVENT PROPERTIES 
In vitro dissolution of uranium product samples from four uranium 
mills, 4:18182 (NUREG/CR-0414) 
BLOOD VESSELS 
See also CAPILLARIES 
BLOOD VESSELS/VASOCONSTRICTION 
Effect of low-intensity microwaves on hemodynamic changes in 
animals with an acute inflammatory process in abdominal cavity 
(Rabbits), 4:20505 (JPRS-72169) 
BLOWDOWN/FUEL ELEMENT FAILURE 
Investigations of the fuel rod behavior during the blowdown- 
phase of a loss-of-coolant accident. Out-of-pile experiments with 
electrically heated single rods, 4:19203 (KFK-2500) 
BLOWDOWN/HEAT TRANSFER 
Blowdown heat transfer surface in RELAP4/MOD6 and data 
comparisons (PWR), 4:19181 (CONF-781022-26) 
RELAP%4 models of the thermal hydraulic test facility, 4:19218 
(NUREG/CR-0119) 
BLOWDOWN/HYDRAULICS 
PWR-depressurization and its hydraulic analogy, 4:19243 
RELAP4 models of the thermal hydraulic test facility, 4:19218 
(NUREG/CR-0119) 
BLOWDOWN/TWO-PHASE FLOW 
Development of a radionuclide method of mass flow measurement 
in non-steady state multiphase flows, 4:19209 (KFK-2500) 
BNL 
(Brookhaven National Laboratory.) 
BNL/MAGNETIC STORAGE DEVICES 
Large mass storage facility, 4:21142 (BNL-50900) 
BNL/RESEARCH PROGRAMS 
Annual summary of programs in energy sciences, 4:19363 (BNL- 
50795) 
BODY 
See also TISSUES 
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BODY/CHEMICAL COMPOSITION 
Body elemental composition: comparison between black and white 
adults (K-40, neutron activation), 4:20386 
BODY FLUIDS 
See also MILK 
BODY FLUIDS/QUANTITATIVE CHEMICAL ANALYSIS 

Quantitative analysis of methadone in biological fluids using 
deuterium-labeled methadone and GLC-chemical-ionization 
mass spectrometry, 4:20383 

BOHUNICE A-1 REACTOR/BIOLOGICAL SHIELDS 

Neutron and gamma-ray spectra measurement on the model of the 

KS-150 reactor radial shielding, 4:18919 (ZJE-197) 
BOILER FUEL/WOOD WASTES 

Combustion characteristics of Ponderosa Pine bark. Technical 
progress report No. 7, September 16, 1977-September 15, 1978, 
4:18270 (DOE/ET/90476-11) 

BOILERS/CORROSION 
Phase composition of boiler slags containing vanadium, 4:18681 
BOILERS/DESIGN 

Boiler design and operating variables affecting uncontrolled sulfur 
emissions from pulverized coal-fired steam generators. Final 
report, 4:18732 (PB-281469) 

Does coal become attractive again. Coal-fired corner-tube boilers, 
4:17838 

BOILERS/FLUE GAS 

Operating cost evaluation of sulfur dioxide removal systems for 
boiler applications. Report for January-September 1977, 4:18723 
(AD-A-054767) 

BOILERS/OPERATION 

Boiler design and operating variables affecting uncontrolled sulfur 
emissions from pulverized coal-fired steam generators. Final 
report, 4:18732 (PB-281469) 

Characteristic features of operation of a P-57 boiler fire chamber 
in a 500 MW monoblock, fired by Ekibastuz coal, 4:18706 

Dynamic analysis of a supercritical- and variable- pressure Benson 
boiler. Part I, 4:18669 

Reduction of atmospheric pollutants during the burning of 
residual fuel oil in large boilers, 4:18739 

BOILERS/PIPES 

Improvement of the quality of pipes for boiler collecting drums at 

steam power plants, 4:18707 
BOILERS/RETROFITTING 

Coal market: supply, demand, and environmental regulations, 
4:17846 (PB-265706) 

Fluidized bed retrofit study on Consolidated Edison Arthur Kill 
No. 3 Generating Station. Step II. Conceptual boiler design, 
4:18659 (EPRI-FP-893) 

BOILERS/SCALING 

Swedish experience with organic epitaxy-preventive settling 

inhibitors in feed water technology, 4:19781 
BOILING WATER REACTORS 

See BWR TYPE REACTORS 
BONE CELLS/BIOCHEMICAL REACTION KINETICS 

Study of skeletal cell kinetics of young adult beagles, 4:20435 
(COO-119-253) 

BONE CELLS/MORPHOLOGY 

Quantitative studies of bone cells in beagles, 4:20434 (COO-119- 
253) 


Study of skeletal cell kinetics of young adult beagles, 4:20435 
(COO-119-253) 

BONE FRACTURES/RADIOINDUCTION 

Comparison of some skeletal effects of ***Pu administered at 3 
months vs. 17 months of age in beagles, 4:20456 (COO-119-253) 

BONE TISSUES/AGE DEPENDENCE 

Measurements of lumbar vertebral and proximal femoral 
— bone structures in adult beagles, 4:20433 (COO-119- 
253) 

Measurements of trabecular bone characteristics of lumbar 
vertebrae and proximal femora of juvenile (3 month old) 
beagles, 4:20437 (COO-119-253) 

BONE TISSUES/BIOCHEMICAL REACTION KINETICS 

Comparison of biologic activity of young adult human and beagle 
trabecular bone, 4:20432 (COO-119-253) 

BONE TISSUES/COMPARATIVE EVALUATIONS 

Comparison of biologic activity of young adult human and beagle 

trabecular bone, 4:20432 (COO-1 19-253) 
BONE TISSUES/METABOLISM 

Preliminary surface/volume ratios and bone turnover rates of 

trabecular bone in young adult beagles, 4:20412 (COO-119-253) 
BONE TISSUES/MORPHOLOGY 

Comparison of biologic activity of young adult human and beagle 
trabecular bone, 4:20432 (COO-119-253) 

Measurements of lumbar vertebral and proximal femoral 
— bone structures in adult beagles, 4:20433 (COO-119- 

53) 


ERA Vol. 4, No. 8 


Measurements of trabecular bone characteristics of lumbar 
vertebrae and proximal femora of juvenile (3 month old) 
beagles, 4:20437 (COO-119-253) 

BONE TISSUES/RADIONUCLIDE KINETICS 

Correlation between initial deposition of Pu, trabecular bone 
content and tumor frequency, 4:20457 (COO-119-253) 

Microdistribution and retention of 7°*Pu on trabecular surfaces in 
the beagle, 4:20467 (COO-119-253) 

BONE TISSUES/SAMPLING 

Use of rib biopsy specimens in understanding skeletal kinetics of 
Pu-239, 4:20466 (COO-119-253) 

BONE TISSUES/SURFACE PROPERTIES 

Preliminary surface/volume ratios and bone turnover rates of 
trabecular bone in young adult beagles, 4:20412 (COO-119-253) 

BONE TISSUES/VOLUME 

Preliminary surface/volume ratios and bone turnover rates of 

trabecular bone in young adult beagles, 4:20412 (COO-119-253) 
INES 


See SKELETON 
BOOM TOWNS/PUBLIC UTILITIES 
Energy-related community development: private-sector risks and 
public-sector remedies, 4:19340 (PB-265706) 
BOOM TOWNS/SOCIO-ECONOMIC FACTORS 
Energy-related community development: private-sector risks and 
public-sector remedies, 4:19340 (PB-265706) 
Financing options for communities near large energy 
developments, 4:19341 (PB-265706) 
BOR-60 REACTOR/NEUTRON SPECTRA 
Neutron spectrum measurement in the BOR-60, 4:18936 (NIIAR- 
15(309)) 
BOREHOLES/TEMPERATURE DISTRIBUTION 
Use of thermometric investigations for solving some 
hydrogeological problems, 4:18559 (CONF-751270-(Summ.)) 
BOREHOLES/WELL DRILLING 
Influence of high pressures and temperatures on the state of rocks 
during the drilling of boreholes, 4:18598 (CONF-751270- 
(Summ.)) 
BOROHYDRIDES/CHEMICAL PREPARATION 
Tetrametallic nickel-boron clusters, (eta to the 5th power- 
CsHs)4Ni,B,H, and (eta to the 5th power-C;H;)4NisBsHs, by 
transition metal aggregation on a small borane framework. 
Technical report, 4:19885 (AD-A-055400) 
BOROHYDRIDES/MOLECULAR STRUCTURE 
Tetrametallic nickel-boron clusters, (eta to the Sth power- 
CsHs)4Ni,B,H, and (eta to the Sth power-C;Hs)4NisBs Hs, by 
transition metal aggregation on a small borane framework. 
Technical report, 4:19885 (AD-A-055400) 
BORON/FABRICATION 
TF30 third-stage composite fan blade service program. Final 
technical report 1 Jul 1970-31 Dec 1977 (BORSIC/aluminum), 
4:19819 (AD-A-055891) 
BORON/NUCLEAR REACTION ANALYSIS 
Determination of boron and lithium by recording the products 
from (n, alpha) reactions, 4:19860 (N-78-21904) 
BORON/TESTING 
TF30 third-stage composite fan blade service program. Final 
technical report 1 Jul 1970-31 Dec 1977 (BORSIC/aluminum), 
4:19819 (AD-A-055891) 
BORON 11 TARGET/PION PLUS REACTIONS 
Importance of nonanalog nucleon charge exchange transitions in 
pion knockout reactions, 4:20808 
BORON ALLOYS/ION IMPLANTATION 
Activation energies and populations of hydrogen traps in TiB2, 
4:21125 (SAND-78-1590C) 
BORON NITRIDES/CHEMICAL REACTIONS 
Nonoxide ceramic interactions with uranium or carbon (Reaction 
of BN, TiN, HfC, CeS, or Ce2S3 with U, C, BeO, W, or Y203), 
4:19896 (Y-2130) 
BORON OXIDES/LATENT HEAT STORAGE 
Feasibility study of inorganic oxides for thermal energy storage 
applications. Final report, 15 March 1976-30 September 1977, 
4:19289 (AD-A-054857) 
BOUNDARY LAYERS/HEAT TRANSFER 
Influence of external flows on heat transfer in the boundary layer 
of continuously moving plate, 4:20133 
BRAIN 
See also HYPOTHALAMUS 
BRAIN/BLOOD FLOW 
Effect of low-intensity microwaves on hemodynamic changes in 
animals with an acute inflammatory process in abdominal cavity 
(Rabbits), 4:20505 (JPRS-72169) 
BRAIN/BLOOD VESSELS 
Effect of low-intensity microwaves on hemodynamic changes in 
animals with an acute inflammatory process in abdominal cavity 
(Rabbits), 4:20505 (JPRS-72169) 
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BRAYTON CYCLE POWER SYSTEMS/HEAT RECOVERY 
Waste heat recovery from industrial processes using Brayton- 
cycle-turbine technology, 4:19385 (EPRI-EM-718-W) 
BRAZIL/ALCOHOL FUELS 
Ethanol for motor fuel from biomass, 4:18263 (CONF-7710156-) 
BREAKERS (CIRCUIT) 
See CIRCUIT BREAKERS 
BREEDER REACTORS 
See also FBR TYPE REACTORS 
GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
BREEDER REACTORS/REACTOR INSTRUMENTATION 
Ceramic end seal design for high temperature high voltage nuclear 
instrumentation cables (Patent), 4:20245 
BREEDING BLANKETS 
Comparative breeding potential of ***Th and 7**U in LMFBR 
blankets, 4:18958 
BREEDING BLANKETS/FUEL MANAGEMENT 
PUMA: a technique for LMFBR blanket fuel management 
analysis, 4:18953 
BREEDING BLANKETS/NEUTRON REACTIONS 
Transmutation and activity in a thermal blanket, 4:21137 
BREEDING BLANKETS/TRITIUM RECOVERY 
Magnetic fusion energy, 4:21112 (ORNL/TM-6012/V2) 
BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 
BRIDGES (ELECTRIC) 
See ELECTRIC BRIDGES 
BRINES/CHEMICAL COMPOSITION 
Chemical exchange during hydrothermal alteration of basalt by 
seawater. I. Experimental results for major and minor 
components of seawater, 4:18643 
BRINES/CORROSIVE EFFECTS 
Evaluation of materials exposed to high-velocity, high-salinity, 
highly mineralized geothermal brine, 4:18605 (UCRL-80755) 
Physical methods for the representation of mineral deposits in 
geothermal heat supply systems (Ultrasonic and magnetic field 
methods for prevention of corrosion and mineral deposition), 
4:18606 (CONF-751270-(Summ.)) 
Utilization of brackish water in coal gasification. Technical 
completion report, 4:17674 (PB-280146) 
BRINES/ELECTROCHEMISTRY 
Investigation of the physicochemical properties of hydrothermal 
solutions at high pressures and temperatures, 4:18638 (CONF- 
751270-(Summ.)) 
BRINES/PHYSICAL PROPERTIES 
Investigation of the physicochemical properties of hydrothermal 
solutions at high pressures and temperatures, 4:18638 (CONF- 
751270-(Summ.)) 
BRINES/THERMODYNAMIC PROPERTIES 
Investigation of the physicochemical properties of hydrothermal 
solutions at high pressures and temperatures, 4:18638 (CONF- 
751270-(Summ.)) 
BRITISH COLUMBIA/COAL PREPARATION PLANTS 
Coal processing at Fording Coal Limited, 4:17821 
BROMINATED ALICYCLIC HYDROCARBONS/HYDROLYSIS 
Chemistry at liquid-liquid interfaces. Evidence for an S/sub N/1 
reaction occurring at a toluene-water interface, 4:19912 
BROMINE/ACTIVATION ANALYSIS 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
BROMINE/BIOGEOCHEMISTRY 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
BROMINE/ENERGY LEVELS 
Evidence supporting tentative identification of Feshbach 
resonances observed in the atomic halogens (Ionization 
potential), 4:20641 (ANL-77-65(Pt.1)) 
BROMINE/ROOT ABSORPTION 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
BROOKHAVEN GRAPHITE RESEARCH REACTOR 
See BGRR REACTOR 
BROOKHAVEN NATIONAL LABORATORY 
See BNL 
BROWN COAL/BRIQUETTING 
Suitability of a continuous radiometric determination of the bulk 
density for the control of dry brown coal preparation for 
briquetting, 4:17826 
BROWN COAL/DENSITY 
Suitability of a continuous radiometric determination of the bulk 
density for the control of dry brown coal preparation for 
briquetting, 4:17826 
BROWN COAL/MINE HAULAGE 
Brown coal in 1977 (German Federal Republic and European 
Communitiees), 4:17858 


BUILDINGS/COMPUTER-AIDED DESIGN 


BROWN COAL/SPONTANEOUS COMBUSTION 
Question of initiation in the oxidation of brown coal by oxygen, 
4:17840 
BROWNS FERRY-1 REACTOR/REACTOR FUELING 
TVA gains its first practical experience in outage control, 4:18813 
BROWNS FERRY-1 REACTOR/REACTOR MAINTENANCE 
TVA gains its first practical experience in outage control, 4:18813 
BROWNS FERRY-2 REACTOR/REACTOR FUELING 
Quality assurance during nuclear plant outages, 4:18879 
TVA gains its first practical experience in outage control, 4:18813 
BROWNS FERRY-2 REACTOR/REACTOR MAINTENANCE 
TVA gains its first practical experience in outage control, 4:18813 
BRUNSBUETTEL REACTOR/REACTOR START-UP 
Start-up and first operational experience of the Kernkraftwerk 
Brunsbuettel, 4:18818 
BRUNSWICK-1 REACTOR/LOAD MANAGEMENT 
Maneuvering to system load demand at Brunswick steam electric 
plant, 4:18824 
BRUNSWICK-1 REACTOR/REACTOR START-UP 
Brunswick unit no. | startup test experience, 4:18822 
BRUNSWICK-2 REACTOR/LOAD MANAGEMENT 
Maneuvering to system load demand at Brunswick steam electric 
plant, 4:18824 
BUBBLES/INTERACTIONS 
Space Processing Applications rocket project SPAR III. Final 
report, 4:19716 (N-78-21189) 
BUILDING 
See FABRICATION 
BUILDING CODES 
Building codes, land use controls, and other regulations to 
encourage solar energy use, 4:18296 
BUILDING MATERIALS 
See also CEMENTS 
CONCRETES 
Study of the feasibility of utilizing solid wastes for building 
materials. Phase II. Summary report, 4:19645 (PB-279441) 
BUILDING MATERIALS/FLAMMABILITY 
Toward a standard ignition source (Room fire experiments), 
4:20150 (LBL-8306) 
BUILDING MATERIALS/HYDRAULIC TRANSPORT 
Centralized methods of supplying hydraulically-setting packing 
and filling materials to mine workings, 4:17784 
BUILDING MATERIALS/MANUFACTURING 
Finely dispersed hydroxide-containing mineral oils or mineral oil 
analogous substances (Patent), 4:17948 
BUILDING MATERIALS/PERFORMANCE TESTING 
Toward a standard ignition source (Room fire experiments), 
4:20150 (LBL-8306) 
BUILDING MATERIALS/PNEUMATIC TRANSPORT 
Centralized methods of supplying hydraulically-setting packing 
and filling materials to mine workings, 4:17784 
BUILDING MATERIALS/SPECIFICATIONS 
Materials and equipment for concreting and filling underground, 
:17790 


BUILDING MATERIALS/THERMAL CONDUCTIVITY 
2nd supplement to the publication of material values for the 
calculation of thermal protection according to the ordinance on 
thermal protection. Dated March 15, 1978, 4:19529 
BUILDINGS 
See also APARTMENT BUILDINGS 
COMMERCIAL BUILDINGS 
EARTH-COVERED BUILDINGS 
GREENHOUSES 
HOSPITALS 
HOUSES 
OFFICE BUILDINGS 
RESIDENTIAL BUILDINGS 
SCHOOL BUILDINGS 
BUILDINGS/AIR CONDITIONING 
Central cooling: compressive chillers, 4:19516 (ANL/CES/TE- 
78-2) 
Problem of the most favorable design of a bi-valency heat pump 
installation, 4:19537 
BUILDINGS/ANNUAL CYCLE ENERGY SYSTEM 
Prefeasibility analysis and study of the seasonal storage systems for 
the Pennsylvania Avenue Redevelopment Project, 4:19517 
(HCP/M2275-01) 
BUILDINGS/BIBLIOGRAPHIES 
Computer aided design: buildings (a bibliography with abstracts). 
Report for 1964-July 1978, 4:19523 (NTIS/PS-78/0885) 
BUILDINGS/BLAST EFFECTS 
Statistical analysis of Japanese structural damage data. Final 
report, 4:20261 (AD-A-053482) 
BUILDINGS/COMPUTER-AIDED DESIGN 
Computer aided design: buildings (a bibliography with abstracts). 
Report for 1964-July 1978, 4:19523 (NTIS/PS-78/0885) 
Designing buildings for minimal energy consumption, 4:19528 





BUILDINGS/ELECTRIC POWER 


BUILDINGS/ELECTRIC POWER 

Annotated compilation of the sources of information related to the 
usage of electricity in non-industrial applications (Includes 
about 400 abstracts and glossary), 4:19452 (NBS-GCR-78-130) 

BUILDINGS/ENERGY ACCOUNTING 

Field test of building energy analysis tools and procedures. 

Interim report, 4:19579 (AD-A-055095) 
BUILDINGS/ENERGY CONSERVATION 

Brookhaven buildings energy conservation optimization model, 
4:19420 (BNL-50828) 

Central cooling: compressive chillers, 4:19516 (ANL/CES/TE- 
78-2) 

Computer aided design: buildings (a bibliography with abstracts). 
Report for 1964-July 1978, 4:19523 (NTIS/PS-78/0885) 

Conserving energy in historic buildings, 4:19519 (NP-23479) 

Designing buildings for minimal energy consumption, 4:19528 

Energy conservation standards for buildings: status of states’ 
regulatory activities, 4:19524 (PB-279936) 

Establishment of an energy reporting system in Illinois State 
buildings, 4:19428 

Investigation of reflective solar control films for windows. Special 
report, 4:18376 (AD-A-056620) 

Latest questions about the saving of energy and about legal 
regulations embodied in the law on the saving of energy, 
4:19532 

BUILDINGS/ENERGY CONSUMPTION 

Establishment of an energy reporting system in Illinois State 
buildings, 4:19428 

The building loads analysis and system thermodynamics program 
(BLAST). release number 1. Software, 4:19514 (AD-A-056226) 

BUILDINGS/ENERGY DEMAND 
Statement and comparison between different studies on energy- 
requirement (In German), 4:19513 (BMFT-FB-T-77-92) 
BUILDINGS/RETROFITTING 
Conserving energy in historic buildings, 4:19519 (NP-23479) 
BUILDINGS/SPACE HEATING 

Design of buildings and heating technology, 4:19526 

Problem of the most favorable design of a bi-valency heat pump 
installation, 4:19537 

BUILDINGS/THERMAL INSULATION 

2nd supplement to the publication of material values for the 
calculation of thermal protection according to the ordinance on 
thermal protection. Dated March 15, 1978, 4:19529 

Energy conservation act and its significance for the West German 
gas industry, 4:19676 

BUILDINGS/WASTE HEAT 
Heat recovery from the laboratory air, 4:19587 
BUILDINGS/WINDOWS 
Energy-effective windows, 1977, 4:19565 
BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
BULGARIA/COAL DEPOSITS 
Rare-earth elements in some coal basins of Bulgaria, 4:17759 
BUNKER OILS 
See RESIDUAL FUELS 
BUNKERS 
See HOPPERS 
BUREAU OF MINES 
See US BUREAU OF MINES 
BURNERS 
See also COMBUSTORS 
FLUIDIZED-BED COMBUSTORS 
BURNERS/DESIGN 

Burner assembly (Patent), 4:20165 

Burner design criteria for Nox control from low-Btu gas 
combustion: Volume II. Elevated fuel temperature. Final report 
October 1976-October 1977, 4:20160 (PB-280199) 

Flat-flame gas burner (Patent), 4:20166 

Industrial burner (Patent), 4:20168 

Method and burner for the combustion of a liquid fuel, especially 
oil (Patent), 4:17980 

BURNERS/FUEL INJECTION SYSTEMS 

Industrial burner (Patent), 4:20168 

BURNERS/VALVES 
Bidem valve for gas burners, 4:18011 

BURST CAN DETECTION 

See FAILED ELEMENT DETECTION 
BURST CAN MONITORS 

See FAILED ELEMENT MONITORS 
BURST SLUG DETECTION 

See FAILED ELEMENT DETECTION 
BURST SLUG MONITORS 

See FAILED ELEMENT MONITORS 
BUSES/FLYWHEELS 

Study of flywheel energy storage. Volume 1. Executive summary. 
Final technical report, 4:19695 (PB-282652) 
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Study of flywheel energy storage. Volume 2. Systems analysis. 
inal technical report, 4:19696 (PB-282653) 
Study of flywheel energy storage. Volume 3. System 
mechanization. Final technical report, 4:19489 (PB-282654) 
Study of flywheel energy storage. Volume 4. Life-cycle costs. 
Final technical report, 4:19697 (PB-282655) 
Study of flywheel energy storage. Volume 5. Vehicle tests. Final 
technical report, 4:19698 (PB-282656) 
Study of flywheel energy storage for urban transit vehicles. Final 
report on phase 1, 4:19699 (PB-282929) 
BUTANE/DETONATIONS 
Detonation limits of hydrocarbon-air mixtures in pipes, 4:18247 
BUTANE/ELECTRON-MOLECULE COLLISIONS 
Low energy electron scattering from methane (Total cross 
sections, transmitted current derivative, below 1.5 eV), 4:20660 
(ANL-77-65(Pt.1)) 
BWR TYPE REACTORS 
See also BARSEBAECK-1 REACTOR 
BARSEBAECK-2 REACTOR 
BROWNS FERRY-1 REACTOR 
BROWNS FERRY-2 REACTOR 
BRUNSBUETTEL REACTOR 
BRUNSWICK-1 REACTOR 
BRUNSWICK-2 REACTOR 
DRESDEN-I REACTOR 
DRESDEN-2 REACTOR 
ENEL-4 REACTOR 
ENRICO FERMI-2 REACTOR 
GRAND GULF-1] REACTOR 
GRAND GULF-2 REACTOR 
HDR REACTOR 
JPDR REACTOR 
MILLSTONE-1 REACTOR 
MUEHLEBERG REACTOR 
OKG-1 REACTOR 
OKG-2 REACTOR 
PEACH BOTTOM-2 REACTOR 
PEACH BOTTOM-3 REACTOR 
QUAD CITIES-1 REACTOR 
QUAD CITIES-2 REACTOR 
RINGHALS-1 REACTOR 
RWE-BAYERNWERK REACTOR 
SHIMANE-1 REACTOR 
VERMONT YANKEE REACTOR 
Improvement and standardization of LWR in Japan, 4:18842 
BWR TYPE REACTORS/ATWS 
Investigations of anticipated transients without reactor scram and 
other selected safety devices, 4:19240 
BWR TYPE REACTORS/AVAILABILITY 
Statistical data analysis of forced outages, 4:18821 
BWR TYPE REACTORS/CONTAINMENT BUILDINGS 
Elastic-plastic dynamic analysis of a reactor building. II. Study by 
example analyses, 4:19267 
Investigations on the interactions of fission products and aerosols 
in LWR-containments, 4:19214 (KFK-2500) 
BWR TYPE REACTORS/CONTAINMENT SYSTEMS 
Dynamic load of BWR pressure suppression systems, 4:19216 
(KFK-2500) 
Heat transfer in condensing jets of steam in water (pressure- 
suppressure systems), 4:19180 (CNEN-RT/ING-77-8) 
Post-accident filtration as a means of improving containment 
effectiveness, 4:19229 (PB-280102) 
Safety margins associated with containment structures under 
dynamic loading, 4:19238 (UCRL-52581) 
BWR TYPE REACTORS/CONTROL ROD DRIVES 
Control rod drive mechanism (Patent; BWR), 4:19136 
BWR TYPE REACTORS/CRITICAL HEAT FLUX 
— of the MOD7 CHF Correlation, 4:19233 (PN-181- 


BWR TYPE REACTORS/DOPPLER COEFFICIENT 
Evaluation of BWR void and Doppler feedback, 4:18830 
BWR TYPE REACTORS/EXCURSIONS 
Reactivity Initiated Accident Test Series: Test RIA 1-2. Quick 
look report, 4:19237 (TFBP-TR-303) 
BWR TYPE REACTORS/FAILED ELEMENT DETECTION 
bg of defective fuel using vacuum sipping technique, 
718111 
BWR TYPE REACTORS/FIRE PREVENTION 
Fire protection action plan, status summary report. Data for 
decisions, management by objectives (USA; PWR; BWR), 
4:18805 (NUREG-0298(Vol.1)(No.4)) 
BWR TYPE REACTORS/FUEL ASSEMBLIES 
Nuclear fuel assembly (Patent), 4:18855 
BWR TYPE REACTORS/FUEL CANS 
—— techniques and qualities of zircaloy cladding tubes, 
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BWR TYPE REACTORS/FUEL CYCLE 

Future trends in LWR fuel to improve uranium utilization, 
4:19010 

Low-decontamination approach to a proliferation-resistant fuel 
cycle, 4:18810 

Optimization of the BWR for once-through fuel cycles, 4:19013 

Optimized once-through cycle and international nonproliferation 
objectives, 4:19009 

Sensitivity of LWR fuel cycle costs to fission product data, 
4:18832 

Some plutonium recycle program fuel cycles having reduced 
proliferation characteristics, 4:18811 

BWR TYPE REACTORS/FUEL ELEMENT CLUSTERS 

Rod-shaped components between fuel elements of boiling water 

reactors (Patent), 4:18844 
BWR TYPE REACTORS/FUEL MANAGEMENT 

BWR control cell core improved design, 4:19122 

Future trends in LWR fuel to improve uranium utilization, 
4:19010 

New method for optimizing core reloads, 4:18837 

Nuclear plant operating margin optimization, 4:18836 

Optimization of the BWR for once-through fuel cycles, 4:19013 

Saving fuel by regular stretch-out operation, 4:18816 

BWR TYPE REACTORS/FUEL RODS 

BEHAVE-4: light water reactor fuel rod analysis code, 4:18802 
(EPRI-NP-892) 

Comparative evaluation of the steady state fuel rod thermal 
behaviour code GAPCON-THERMAL-2 and the integral fuel 
rod performance code URANUS, 4:18809 (VTT-YDI-34) 

BWR TYPE REACTORS/FUEL-CLADDING INTERACTIONS 

Observations and hypotheses on pellet-clad interaction failures, 

4:18819 
BWR TYPE REACTORS/LOSS OF COOLANT 

Light-water-reactor safety research program. Quarterly progress 
report, April-June 1978, 4:19224 (NUREG/CR-0423) 

Survey of the behaviour of BWR pressure suppression systems 
during loss of coolant accidents, 4:19273 

Vertical forces induced in a 1/5 scale mark I BWR toroidal 
wetwell under LOCA conditions, 4:19249 

BWR TYPE REACTORS/OFF-GAS SYSTEMS 
Method to treat gaseous nuclides and gas system to air containers 
with radioactive liquid (Patent; BWR), 4:18839 
BWR TYPE REACTORS/ON-LINE CONTROL SYSTEMS 
On-line application of a BWR plant diagnosis system, 4:19126 
BWR TYPE REACTORS/PLUTONIUM RECYCLE 

Preliminary fuel component price sensitivity analysis of alternative 

reactor fuel cycles, 4:19018 
BWR TYPE REACTORS/PRESSURE SUPPRESSION 

Survey of the behaviour of BWR pressure suppression systems 
during loss of coolant accidents, 4:19273 

Vertical forces induced in a 1/5 scale mark I BWR toroidal 
wetwell under LOCA conditions, 4:19249 

BWR TYPE REACTORS/PRESSURE VESSELS 

Compilation of information on the reactor pressure vessel required 
for examination in nuclear licensing procedures (as per) 11th 
Oct. 1977), 4:18994 

Inservice inspection examination experiences, 4:18820 

LWR pressure vessel irradiation surveillance dosimetry. Quarterly 
progress report, October-December 1977, 4:18807 (NUREG/ 
CR-0127) 

LWR pressure vessel irradiation surveillance dosimetry. Quarterly 
report, July-September 1977, 4:18806 (NUREG/CR-0038) 

SSTR materials for use in light water reactor-pressure vessel 
surveillance exposures, 4:20213 (HEDL-SA-1556) 

BWR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 

Comparisons of RETRAN and two-velocity two-phase flow 
models with experimental data. Interim report, 4:18803 (EPRI- 
NP-928) 

Crud separation from equipment drain of BWR atomic power 
station, 4:18840 

Plant for carrying out process for removing radioactive waste 
(Patent; BWR,PWR), 4:18843 

BWR TYPE REACTORS/RADIATION PROTECTION 

Reduction of radiation leveis in light water reactor power stations 

by means of design measures, 4:18812 
BWR TYPE REACTORS/RADIOACTIVE EFFLUENTS 

Computer codes for provisional values of radioactive wastes from 
a nuclear power plant. Part | Boiling water reactors, 4:18800 
(CNEN-RT/DISP-77-6) 

Surface effects in the transport of airborne radioiodine at light 
water nuclear power plants. Final report, 4:19199 (EPRI-NP- 


876) 
BWR TYPE REACTORS/REACTOR ACCIDENTS 
Investigations on the interactions of fission products and aerosols 
in LWR-containments, 4:19214 (KFK-2500) 


CADMIUM/HEALTH HAZARDS 


BWR TYPE REACTORS/REACTOR CONTROL SYSTEMS 
On-line performance test of power distribution prediction system 
for BWR, 4:19120 
Three control function modifications to improve availability at 
operating BWRs, 4:19121 
BWR TYPE REACTORS/REACTOR COOLING SYSTEMS 
Current interests in reactor water chemistry, 4:18835 
Study of two-phase flow characteristics using reactor noise 
techniques, 4:18847 
BWR TYPE REACTORS/REACTOR CORES 
BWR control cell core improved design, 4:19122 
BWR TYPE REACTORS/REACTOR FUELING 
BWR Servicing and Refueling Improvement Program: Phase I 
summary report, 4:18801 (COO-4174-1) 
BWR TYPE REACTORS/REACTOR KINETICS 
Identification of BWR dynamics from autoregressive analysis of 
multivariable experiments, 4:18849 
BWR TYPE REACTORS/REACTOR LICENSING 
Compilation of information on the reactor pressure vessel required 
for examination in nuclear licensing procedures (as per) 11th 
Oct. 1977), 4:18994 
BWR TYPE REACTORS/REACTOR MAINTENANCE 
BWR Servicing and Refueling Improvement Program: Phase I 
summary report, 4:18801 (COO-4174-1) 
GE offers a process for plant performance improvement, 4:18814 
BWR TYPE REACTORS/REACTOR MATERIALS 
Matpro-version 10: a handbook of materials properties for use in 
the analysis of light water reactor fuel rod behavior, 4:18808 
(TREE-NUREG-1180) 
BWR TYPE REACTORS/REACTOR NOISE 
BWR simulation diagnosis by noise analysis, 4:18804 
Description of void effects in a large BWR by means of a 
stochastic theory and simulation in a zero-power reactor, 
4:18852 
Effect of multiple boiling channels on void fluctuation spectra in 
BWRs, 4:18833 
Experimental and theoretical noise analysis investigations in 
boiling water reactors, 4:18848 
Experimental and numerical investigation of the local and global 
components of boiling noise, 4:18854 
Multivariate analysis of neutron noise signals for BWR parameter 
estimation, 4:18834 
Study of two-phase flow characteristics using reactor noise 
techniques, 4:18847 
BWR TYPE REACTORS/REACTOR OPERATION 
Nuclear plant operating margin optimization, 4:18836 
BWR TYPE REACTORS/REACTOR PROTECTION SYSTEMS 
Investigations of anticipated transients without reactor scram and 
other selected safety devices, 4:19240 
BWR TYPE REACTORS/REACTOR SAFETY 
NRC/RSR data bank program, 4:19195 (CONF-781105-70) 
Nuclear reactor safety. Quarterly progress report, April 1-June 30, 
1978, 4:19223 (NUREG/CR-0385) 
BWR TYPE REACTORS/REACTOR START-UP 
Development of startup control rod programming code system for 
BWRs, 4:19119 
BWR TYPE REACTORS/RECOMBINERS 
Method of catalytically recombining radiolytic hydrogen and 
radiolytic oxygen (Patent), 4:19903 
BWR TYPE REACTORS/SOLID FUELS 
Isotopic measurements of BWR fuel irradiated in quad cities, 
4:18829 
BWR TYPE REACTORS/TEMPERATURE COEFFICIENT 
Temperature effects in light-water lattices, 4:18831 
BWR TYPE REACTORS/VOID COEFFICIENT 
Evaluation of BWR void and Doppler feedback, 4:18830 


Cc 


C REGION/ELECTRON DENSITY 
Analysis of electron density-profiles in the lower ionosphere. Final 
report August 1-November 30, 1977, 4:20607 (AD-A-057254) 
CADMIUM/CHEMICAL ANALYSIS 
Levels of chemical contaminants in nonoccupationally exposed 
U.S. residents, 4:19820 (ORNL/EIS-142) 
CADMIUM/ELECTRON COLLISIONS 
Resonances in electron scattering from cadmium (Up to 13 eV), 
4:20661 (ANL-77-65(Pt.1)) 
CADMIUM/HEALTH HAZARDS 
Levels of chemical contaminants in nonoccupationally exposed 
U.S. residents, 4:19820 (ORNL/EIS-142) 





CADMIUM/SAMPLING 


CADMIUM/SAMPLING 
Industrial hygiene survey. CF Chemicals, Inc., Bartow, Florida, 
4:20286 (PB-278801) 
CADMIUM 109/TISSUE DISTRIBUTION 
Further studies on the removal of systemically absorbed '°°Cd in 
mice using a combination of chelating agents, 4:20474 (COO- 
119-253) 
CADMIUM 117/ENERGY LEVELS 
Nuclear data sheets for A= 117, 4:20841 
CADMIUM 117/ENERGY-LEVEL TRANSITIONS 
Nuclear data sheets for A= 117, 4:20841 
CADMIUM CHLORIDES/EXCRETION 
Chelation of systemically absorbed cadmium in mice with 2,3- 
dimercaptopropanol ('°°Cd tracer), 4:20482 (COO-119-253) 
CADMIUM ISOTOPES/ISOTOPE RATIO 
High precision metal stable isotope ratio measurements using 
volatile metal chelates, 4:19870 (CONF-780501-7) 
CADMIUM SELENIDES/CRYSTAL-PHASE 
TRANSFORMATIONS 
Instability of CdSe and CdS photoanodes in sulfide-polysulfide 
electrolyte, 4:18346 
CADMIUM SULFIDE SOLAR CELLS/CRYSTAL DOPING 
Nontrivial dependence of the photo-emf of Cu/sub 2-x/S-CdS 
solar cells on the degree of doping of cadmium sulfide, 4:18323 
CADMIUM SULFIDE SOLAR CELLS/EFFICIENCY 
Nontrivial dependence of the photo-emf of Cu/sub 2-x/S-CdS 
solar cells on the degree of doping of cadmium sulfide, 4:18323 
CADMIUM SULFIDE SOLAR CELLS/PHOTOVOLTAIC 
EFFECT 
Nontrivial dependence of the photo-emf of Cu/sub 2-x/S-CdS 
solar cells on the degree of doping of cadmium sulfide, 4:18323 
CADMIUM SULFIDES/CRYSTAL-PHASE 
TRANSFORMATIONS 
Instability of CdSe and CdS photoanodes in sulfide-polysulfide 
electrolyte, 4:18346 
CADMIUM TELLURIDES/PHYSICAL RADIATION EFFECTS 
Effects of gamma irradiation on surface properties and detectors 
properties of Hg(1-x) Cd(x)Te photoconductors, 4:19848 (AD- 
A-054291) 
CAES PLANT 
See COMPRESSED AIR STORAGE POWER PLANTS 
CALCIUM/ADSORPTION 
Soil chromatograph K/sub d/ values, 4:20340 (PNL-SA-6957) 
CALCIUM/ION EXCHANGE 
Chemical exchange during hydrothermal alteration of basalt by 
seawater. I. Experimental results for major and minor 
components of seawater, 4:18643 
CALCIUM/METABOLISM 
Distribution of calcium within the goblet cells of the small 
intestine (Rats), 4:20419 
CALCIUM/REACTION HEAT 
Heat of reaction determinations in the system Ca-LiCl-KCI- 
CaCrO,-SiO» using differential scanning calorimetry, 4:19904 
CALCIUM/TISSUE DISTRIBUTION 
Distribution of calcium within the goblet cells of the small 
intestine (Rats), 4:20419 
CALCIUM 40 REACTIONS/FUSION REACTIONS 
Comparisons of two- and three-dimensional time-dependent 
Hartree-Fock calculations of the reactions '*O + '*®O and “Ca 
+ Ca, 4:20813 
Tanedeginn Hartree-Fock calculations of fusion cross sections 
for the reactions *O + '*O and “Ca + Ca, 4:20812 
CALCIUM 40 TARGET/CALCIUM 40 REACTIONS 
Comparisons of two- and three-dimensional time-dependent 
Hartiee-Fock calculations of the reactions '*O + '*O and “Ca 
+ “Ca, 4:20813 
Time-dependent Hartree-Fock calculations of fusion cross sections 
for the reactions **O + '*O and “Ca + “Ca, 4:20812 
CALCIUM CARBONATES 
See also PHOSPHATE ROCKS 
CALCIUM CARBONATES/PRECIPITATION 
Metal corrosion and the formation of calcium deposits in the cycle 
of a geothermal electric station, 4:18609 (CONF-751270- 
(Summ.)) 
CALCIUM CHLORIDES/ENCAPSULATION 
Encapsulation of phase change materials in concrete masonry 
construction. Progress report No. 2, March 1978-May 1978, 
4:19290 (BNL-50896) 
CALCIUM CHLORIDES/SOLUBILITY 
Solubility of highly soluble salts in aqueous media. Part 1. NaCl, 
KCl, CaCl, NazSO,, and K2SO, solubilities to 100°C, 4:18639 
CALCIUM COMPOUNDS/REACTION HEAT 
Heat of reaction determinations in the system Ca-LiCl-KCl- 
CaCrO,-SiO> using differential scanning calorimetry, 4:19904 
CALCIUM ISOTOPES/ISOTOPE RATIO 
High precision metal stable isotope ratio measurements using 
voiatile metal chelates, 4:19870 (CONF-780501-7) 
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CALCIUM OXIDES/CRYSTAL FIELD 
EPR powder pattern analysis for Mn** in cubic crystalline fields, 
4:19839 


CALCIUM OXIDES/EQUILIBRIUM 
Experimental study of pyroxene equilibria in the system CaO- 
FeO-SiOz, 4:18641 
CALCIUM OXIDES/MIXING 
Finely dispersed hydroxide-containing mineral oils or mineral oil 
analogous substances (Patent), 4:17948 
CALCIUM OXIDES/PHASE STUDIES 
Experimental study of pyroxene equilibria in the system CaO- 
Mg0-FeO-SiOnz, 4:18641 
CALIFORNIA/ECONOMIC DEVELOPMENT 
Impact of industrialization of the California Delta Area. Final 
report, 4:20297 (PB-283165) 
CALIFORNIA/ENERGY POLICY 
National Energy Act of 1978: a Far-West perspective, 4:19440 
(UCID-17944) 
CALIFORNIA/ENERGY SOURCES 
Energy and Resource Planning Group FY 1978 annual report, 
4:19334 (UCRL-50029-78) 
CALIFORNIA/GEOLOGIC HISTORY 
Significance of age relations above and below upper Jurassic 
ophiolite in the Geysers-Clear Lake region, California, 4:18533 
CALIFORNIA/GEOTHERMAL POWER PLANTS 
Geothermal power plants of the United States: a technical survey 
of existing and planned installations, 4:18577 (COO-4051-20) 
CALIFORNIA/GEOTHERMAL RESOURCES 
Geothermal energy resources of the western United States, 
4:18522 
CALIFORNIA/GROUND SUBSIDENCE 
Neogene acceleration of subsidence rates in southern California, 
4:20513 
CALIFORNIA/VOLCANOES 
Thermal surveillance of active volcanoes using the LANDSAT-1 
data collection system. Part IV. Lassen volcanic region. Final 
report 1972-1975, 4:18554 (E-78-10123) 
CALIFORNIUM 249/BIOLOGICAL RADIATION EFFECTS 
Preface to the injection tables (Pathological changes following 
injection of various doses of selected radionuclides), 4:20453 
(COO-119-253) 
CALIFORNIUM 249/TISSUE DISTRIBUTION 
Revised skeletal dosimetry for beagles injected with “°Cf or 
282Cf, 4:20470 (COO-119-253) 
CALIFORNIUM 252/BIOLOGICAL RADIATION EFFECTS 
Preface to the injection tables (Pathological changes following 
injection of various doses of selected radionuclides), 4:20453 
(COO-119-253) 
CALIFORNIUM 252/SPONTANEOUS FISSION 
Determination of the parameters of the potential for interaction of 
heavy ions from data on nuclear fission, 4:20853 
CALIFORNIUM 252/TISSUE DISTRIBUTION 
Revised skeletal dosimetry for beagles injected with **°Cf or 
282Cf, 4:20470 (COO-119-253) 
CALIFORNIUM ISOTOPES/QUANTITATIVE CHEMICAL 
ANALYSIS 
Suitability of current analytical methods to meet transuranic 
analysis requirements, 4:20346 
CALORIMETERS/PERFORMANCE TESTING 
Solution microcalorimeter for measuring heats of solution of 
radioactive elements and compounds, 4:19894 (ORO-4447-081) 
CALORIMETRIC DOSEMETERS/CALIBRATION 
Biological and clinical dosimetry. Progress report, October 1, 
1977-September 30, 1978, 4:20226 (COO-3522-22) 
CANADA 
See also ALBERTA 
BRITISH COLUMBIA 
MANITOBA 
NEW BRUNSWICK 
NOVA SCOTIA 
CANADA/ALCOHOL FUELS 
Ethanol for motor fuel from biomass, 4:18263 (CONF-7710156-) 
CANADA/DISTRICT HEATING 
Status of district heating as reported to the International District 
Heating Association, 4:19394 (EPRI-EM-718-W) 
CANADA/MINERAL INDUSTRY 
Mining to manufacturing: links in a chain, 4:19360 
CANADA/RENEWABLE ENERGY SOURCES 
Perceived Canadian role for renewable energy, 4:18329 (CONF- 
7710156-) 
Renewable energy technology in Prince Edward Island, 4:19468 
CANADA/RESOURCE POTENTIAL 
Canadian production potential-fuel grade methanol from Canadian 
forests, 4:18335 (CONF-7710156-) 
CANADA/UNDERGROUND MINING 
Mining contractors: a necessary evil or an increasingly valuable 
service to the industry, 4:17811 
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CANCER 
See NEOPLASMS 
CANDU TYPE REACTORS 
See also PICKERING-1 REACTOR 
PICKERING-2 REACTOR 
PICKERING-3 REACTOR 
PICKERING-4 REACTOR 
POINT LEPREAU-] REACTOR 
CANDU TYPE REACTORS/FUEL CANS 
Fabrication of zirconium alloys into components for nuclear 
reactors, 4:19727 
CANDU TYPE REACTORS/PLUTONIUM RECYCLE 
Preliminary fuel component price sensitivity analysis of alternative 
reactor fuel cycles, 4:19018 
CANDU TYPE REACTORS/PRESSURE TUBES 
Fabrication of zirconium alloys into components for nuclear 
reactors, 4:19727 
Pressure tubes in CANDU nuclear reactors, 4:18922 
CANDU TYPE REACTORS/REACTOR COMPONENTS 
Radiation damage to and fatigue evaluation of reactor end fittings, 


4:18924 
CANDU TYPE REACTORS/REACTOR KINETICS 
Importance of protactinium in a thorium-fueled CANDU reactor, 
4:18921 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CAORSO REACTOR 
See ENEL-4 REACTOR 
CAPACITORS/BREAKDOWN 
Automated monitoring of thin film capacitors for electrical 
breakdown, 4:20151 (BDX-613-2076(Rev.)) 
CAPACITORS/DESIGN 
Repetitively pulsed capacitor bank for the dense-plasma focus, 
4:21087 
Rotating capacitor system for the tokamak experimental power 
reactor, 4:21077 
CAPACITORS/PERFORMANCE TESTING 
Automated monitoring of thin film capacitors for electrical 
breakdown, 4:20151 (BDX-613-2076(Rev.)) 
CAPACITORS/SPECIFICATIONS 
Fast risetime one megajoule capacitor bank, 4:21078 
CAPILLARIES/BLOOD FLOW 
Oxygen delivery to muscle cells during capillary occlusion by 
sickled erythrocytes, 4:20436 
CAPRYLIC ACID 
See OCTANOIC ACID 
CAPSULES/FRACTURES 
Some views on mechanical safety of capsules for radioactive 
waste, 4:18127 (KBS-TR-66) 
CARBENES/ENERGY LEVELS 
Low-lying electronic states of unsaturated carbenes. Comparison 
with methylene, 4:19911 
CARBON 
See also ACTIVATED CARBON 
DIAMONDS 
GRAPHITE 
PYROLYTIC CARBON 
CARBON/CATALYTIC EFFECTS 
Mechanism of the electrocatalytic oxygen reduction with 
particular regard to metal chelates, 4:19510 
CARBON/CHEMICAL REACTIONS 
Nonoxide ceramic interactions with uranium or carbon (Reaction 
of BN, TiN, HfC, CeS, or Ce2S3 with U, C, BeO, W, or Y203), 
4:19896 (Y-2130) 
CARBON/NUCLEAR REACTION ANALYSIS 
Use of accelerated helium-3 ions for determining oxygen and 
carbon impurities in some pure materials, 4:19859 (N-78-19235) 
CARBON/PHYSICAL PROPERTIES 
Basic characteristics of technical grade carbon, formed in the 
electrocracking of fluid hydrocabons, 4:17938 
CARBON/PION MINUS REACTIONS 
Cross section for production of cumulative A° hyperons, 4:20730 
Study of 7” A interactions with emission of several fast protons, 
4:20734 
CARBON/PION PLUS REACTIONS 
Reaction (7*,7°p) in light nuclei at a meson energy 170 MeV, 
4:20822 
CARBON 11/HOT ATOM CHEMISTRY 
Ethylene-''C formation in alkyl chlorides: mechanisms and 
isotope effects, 4:19944 
CARBON 11/ISOTOPIC EXCHANGE 
Ethylene-''C formation in alkyl chlorides: mechanisms and 
isotope effects, 4:19944 
CARBON 11/USES 
Biomedical research with cyclotron produced radionuclides. 
Progress report, October 1, 1977-September 30, 1978, 4:20422 
(COO-4268-2) 


CARBON DIOXIDE/TOXICITY 


CARBON 12/ISOTOPE SEPARATION 
Methane-producing bacteria: natural fractionations of the stable 
carbon isotopes, 4:20541 
CARBON 12 TARGET/ELECTRON REACTIONS 
Comparative description of the cross sections for excitation of the 
levels 2* (4.43 MeV) and 3~ (9.64 MeV) in '*C by 1-GeV 
protons and by electrons, 4:20815 
CARBON 12 TARGET/NITROGEN 14 REACTIONS 
Direct inelastic scattering of '*N + 'C in a three-dimensional 
time-dependent Hartree-Fock scheme, 4:20810 
CARBON 12 TARGET/PHOTONUCLEAR REACTIONS 
Reaction '*C(y,p) ''B at E/sub gammamax/= 120 MeV, 4:20821 
CARBON 12 TARGET/PION MINUS REACTIONS 
Investigation of the interference of identical pions in pion-carbon 
interactions at 40 GeV/c, 4:20731 
CARBON 12 TARGET/PION PLUS REACTIONS 
Elastic scattering of positive pions on '*C at 49.9 MeV, 4:20819 
Importance of nonanalog nucleon charge exchange transitions in 
pion knockout reactions, 4:20808 
CARBON 12 TARGET/PROTON REACTIONS 
Comparative description of the cross sections for excitation of the 
levels 2* (4.43 MeV) and 37 (9.64 MeV) in '*C by 1-GeV 
protons and by electrons, 4:20815 
CARBON 13/EXHALATION 
Investigation of apparent isotope effect between '*CO2 and '*CO2 
trioctanoin breath tests (Rats, comparison of oxidation of *C 
and '*C acetate, octanoate, and trioctanoin), 4:20411 (CONF- 
780501-8) 
CARBON 13/ISOTOPE SEPARATION 
Methane-producing bacteria: natural fractionations of the stable 
carbon isotopes, 4:20541 
CARBON 14/EXHALATION 
Investigation of apparent isotope effect between '*CO. and '*CO2 
trioctanoin breath tests (Rats, comparison of oxidation of °C 
and '*C acetate, octanoate, and trioctanoin), 4:20411 (CONF- 
780501-8) 
CARBON BLACK/CHEMICAL ACTIVATION 
Influence of carbonization parameters on the formation of 
adsorbed and molecular-sieve properties of adsorbents made of 
poorly sintering coal, 4:17732 
CARBON BLACK/POROSITY 
Influence of carbonization parameters on the formation of 
adsorbed and molecular-sieve properties of adsorbents made of 
poorly sintering coal, 4:17732 
CARBON BLACK/SORPTIVE PROPERTIES 
Influence of carbonization parameters on the formation of 
adsorbed and molecular-sieve properties of adsorbents made of 
poorly sintering coal, 4:17732 
Physical adsorption of gases at high pressures: argon and methane 
onto graphitized carbon black, 4:19906 
CARBON COMPOUNDS/POTENTIAL ENERGY 
Potential energy curves of ArC*, 4:20665 
CARBON DIOXIDE/BIOLOGICAL EFFECTS 
Ecological effects of atmospheric releases from synthetic fuels 
processes (Phytotoxicity of selected gas-stream emissions), 
4:20480 (UCRL-81691) 
CARBON DIOXIDE/CHARGED-PARTICLE TRANSPORT 
Ionic transport and collision processes in laser gases. Final report 
1 June 1974-14 June 1978, 4:19888 (AD-A-056393) 
CARBON DIOXIDE/DESORPTION 
A desorbometric method of determining the danger of gas and 
coal bursts, 4:17793 
CARBON DIOXIDE/ECOLOGICAL CONCENTRATION 
Geophysical monitoring for climatic change No. 5. Summary 
report 1976, 4:20300 (PB-283575) 
CARBON DIOXIDE/EXHALATION 
Investigation of apparent isotope effect between CO. and CO. 
trioctanoin breath tests (Rats, comparison of oxidation of °C 
and '‘C acetate, octanoate, and trioctanoin), 4:20411 (CONF- 
780501-8) 
CARBON DIOXIDE/INFRARED SPECTRA 
Atmospheric CO: infrared background investigation. 
Experimental confirmation of 2.7 to 4.3 micrometers 
fluorescence; modeling of 4.3 micrometers spectral structure. 
Final report, 11 May-31 December 1977, 4:20599 (AD-A- 
055943) 
CARBON DIOXIDE/REMOVAL 
Metal corrosion and the formation of calcium deposits in the cycle 
of a geothermal electric station, 4:18609 (CONF-751270- 
(Summ. )) 
CARBON DIOXIDE/TOXICITY 
Ecological effects of atmospheric releases from synthetic fuels 
processes (Phytotoxicity of selected gas-stream emissions), 
4:20480 (UCRL-81691) 





CARBON DIOXIDE LASERS 


CARBON DIOXIDE LASERS 
dynamic study of the amplification coefficients in a CO2 gas- 
laser in — products of a series of liquid 
ipdeowben fuels, 4:19957 
CARBON DIOXIDE LASERS/ABSORPTION 
Laser atmospheric absorption studies. Final technical report July 
1975-September 1977, 4:20028 (AD-A-056044) 
CARBON DIOXIDE LASERS/BIBLIOGRAPHIES 
Carbon dioxide lasers. Volume 3. June, 1976-August, 1978 (a 
bibliography with abstracts). Report for June 1976-August 1978, 
4:20044 1S/PS-78/0896) 
CARBON DIOXIDE LASERS/COMBUSTION PRODUCTS 
Gains of multicomponent working media in CO2 gasdynamic 
lasers utilizing combustion products, 4:20094 
CARBON DIOXIDE LASERS/ENERGY YIELD 
Influence of a magnetic field on a volume discharge excited by an 
electron beam, 4:20103 
CARBON DIOXIDE LASERS/FAR INFRARED RADIATION 
Steady-state laser action at 16 u in a COs laser with partial 
ulation inversion, 4:20087 
CARBON DIOXIDE LASERS/GAIN 
Gain obtained by injecting carbon dioxide gas into a supersonic 
stream containing carbon monoxide, 4:20106 
Gains of multicomponent working media in CO2 gasdynamic 
lasers utilizing combustion products, 4:20094 
CARBON DIOXIDE LASERS/IONIZATION 
Preionization of a gas by electrodeless capacitative pulses in lasers 
ting in the pulse-periodic regime, 4:20104 
CARBON DIOXID LASERS/KINETICS 
Thermally pumped ig ek CO, laser based on deformation 
and symmetric modes, 4:20088 
CARBON DIOXIDE LASERS/MAGNETIC FIELDS 
Influence of a magnetic field on a volume discharge excited by an 
electron beam, 4:20103 
CARBON DIOXIDE LASERS/OPERATION 
A compact, sealed, single mode TEA-CO; laser, 4:20033 (AD-A- 
056661) 
TEA laser emission on the sequence bands of CO:, 4:20009 (AD- 
A-054149) 
CARBON DIOXIDE LASERS/PERFORMANCE 
A sealed high-repetition-rate TEA-CO: laser, 4:20006 (AD-A- 


052265) 
CARBON DIOXIDE LASERS/PLASMA INSTABILITY 
Negative ion effects in CO2 convection laser discharges, 4:20090 
CARBON DIOXIDE LASERS/POWER 
Periodically pulsed CO, laser, 4:20110 
CARBON DIOXIDE LASERS/STIMULATED EMISSION 
Free-oscillation stimulated emission from an electric-discharge 
CO, laser in the nanosecond range of pulse durations, 4:20100 
CARBON IONS/ION-ATOM COLLISIONS 
— e transfer between hydrogen atoms and the nuclei of 
pean gt ions with allowance for the degeneracy of the 
final states, 4 
Potential ener, y curves of ArC*, 4:20665 
CARBON MONOXIDE/AIR POLLUTION CONTROL 
Process for the oxidation of carbon monoxide to carbon dioxide 
(Patent), 4:19702 
CARBON MONOXIDE/CHEMISORPTION 
Theoretical models of chemisorption on metal surfaces, 4:19785 
CARBON MONOXIDE/CORROSIVE EFFECTS 
Behavior of interference-colored oxide films on tungsten in a 
carbon monoxide atmosphere, 4:19816 
CARBON MONOXIDE/DATA ACQUISITION 
The 1977 NRL air quality data. Final report, 4:20274 (AD-A- 


054634) 
CARBON MONOXIDE/FREE ENTHALPY 
Thermodynamic calculations upon the formation of hydrocarbons 
by hydrogenation of carbon monoxide, 4:18252 
CARBON MONOXIDE/QUANTITY RATIO 
Thermodynamic calculations upon the formation of hydrocarbons 
by hydrogenation of carbon monoxide, 4:18252 
CARBON MONOXIDE/SEPARATION PROCESSES 
Hydrogasification gas processing studies, 4:17672 (METC/CR-78/ 


19) 
CARBON MONOXIDE LASERS/ELECTRIC DISCHARGES 
Physical-chemical processes in gas discharge plasma of molecular 
IR lasers, 4:20038 (IPPCZ-213) 
CARBON MONOXIDE LASERS/EMISSION SPECTRA 
Analysis of the steady-state CO laser, 4:20109 
CARBON MONOXIDE LASERS/KINETICS 
Analysis of the steady-state CO laser, 4:20109 
CARBON OXIDES 


See also CARBON DIOXIDE 
CARBON MONOXIDE 
CARBON OXIDES/USES 
~— ia and use of CO: as gaseous fertilizer in horticulture, 
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CARBON STEELS/CONTAMINATION 
Radioactive contamination under a potentials in high 
temperature water (Cobalt 60), 4 
CARBON STEELS/OXIDATION 
Radioactive contamination under applied potentials in high 
temperature water (Cobalt 60), 4:19779 
CARBON STEELS/ULTRASONIC TESTING 
Ultrasonic tests on materials with protective coatings, 4:19723 
CARBON TETRACHLORIDE/CHEMICAL REACTIONS 
Chloro-meso-tetraphenylporphyrinatocobalt(III) as catalyst for 
quadricyclane isomerization , 4:19900 
CARBON TETRAFLUORIDE/ABSORPTION SPECTRA 
Spectroscopy of '*CF, features near the 9-um '*C'*O, R (10), R 


(12), and R (18) lines by CO2-laser and diode-laser spectroscopy, 
4:20650 


CARBONATES/CRYSTAL STRUCTURE 
X-ray data on ammonium uranyl] carbonate, 4:19907 (RFP-Trans- 


246) 
CARBONATES/SORPTIVE PROPERTIES 
Developing regenerable SO2 sorbents for fluidized bed coal 
combustion using thermogravimetric analysis, 4:17835 
CARBONIZATION/UNITED KINGDOM 
British Carbonization Research Association, 4:17656 
CARBONYLS/CATALYTIC EFFECTS 
Use of multi-metallic bifunctional catalysts for the conversion of 
coal derived synthesis gas to methanol. Progress report No. 3, 
June-August 1978, 4:18262 (BNL-50897) 
CARBONYLS/INFRARED SPECTRA 
Potential constants of borane carbonyl, 4:20623 
IRANES/INFRARED SPECTRA 
Potential constants of borane carbonyl, 4:20623 
CARBURETORS/DESIGN 
Carburetor and method of operating same (Patent), 4:19671 
CARBURETORS/INTERNAL COMBUSTION ENGINES 
Fuel flow balancing tus pa TA 4:19672 
CARCINOGENES IS/RISK ASSESS 
Deposition, piesa ce eg and aoe ~~ transuranic particles 
inhaled by ez >erimental animals, 4:20475 (PNL-SA-6489) 
CARCINOMAS/RADIOINDUCTION 
Deposition, translocation, and effects of transuranic particles 
inhaled by experimental animals, 4:20475 (PNL-SA-6489) 
CARIBOU 
See DEER 
CAST IRON/PRODUCTION 
a Audit Series, No. 1. Iron Casting Industry, 4:19604 (NP- 
9 


CATALYSIS/DEACTIVATION 
Catalysis and unconventional energy systems, 4:17682 
CATALYSIS/POISONING 
Catalysis and unconventional energy systems, 4:17682 
CATALYSIS/SINTERING 
Catalysis and unconventional energy systems, 4:17682 
CATALYST SUPPORTS/FABRICATION 
Carbon foam fuel cell components (Patent), 4:19504 
CATALYSTS 
See also ELECTROCATALYSTS 
Catalyst for purifying exhaust and waste gases and method for 
preparation thereof (Patent), 4:19701 
CATALYSTS/DIELECTRIC PROPERTIES 
Hydrogen and methane syntheses through radiation catalysis. 
a report, June 1, 1977-August 31, 1978, 4:19938 (COO- 
-1) 
CATALYSTS/PERFORMANCE TESTING 
Gas generator research and development: BI-GAS process. 87th 
monthly progress report, November 1978, 4:17669 (FE-1207-55) 
CATALYTIC CONVERTERS/CATALYSTS 
Catalyst for purifying exhaust and waste gases and method for 
preparation thereof (Patent), 4:19701 
Solid supported catalysts for catalytic reduction of nitrogen oxides 
in waste gases (Patent), 4:20177 
CATALYTIC CONVERTERS/DESIGN 
Process for the oxidation of carbon monoxide to carbon dioxide 
(Patent), 4:19702 
CATALYTIC CONVERTERS/PERFORMANCE 
Effects of catalytic reactors on diesel exhaust composition. 
Technical progress report, 4:19700 (PB-281083) 
CATALYTIC CRACKING 
See also HYDROCRACKING 
CATALYTIC CRACKING/CATALYSTS 
Method for the conversion of hydrocarbons (Patent), 4:17937 
CATAPHORESIS 
See ELECTROPHORESIS 
CATECHOL 
See PYROCATECHOL 
CATTLE/ANIMAL BREEDING 
ae of lighting the buildings for cattle-breeding, 
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CATTLE/CONTAMINATION 
Animal Investigation Program 1976 annual report: Nevada test 
site and vicinity (Radioanalysis of tissues from animals residing 
on or near NTS in 1976), 4:20350 (EMSL-LV-0539-20) 
CATTLE/RADIONUCLIDE KINETICS 
Animal Investigation Program 1976 annual report: Nevada test 
site and vicinity (Radioanalysis of tissues from animals residing 
on or near NTS in 1976), 4:20350 (EMSL-LV-0539-20) 
CELL CYCLE 
Bromodeoxyuridine (BUdR)-mithramycin technique for detecting 
cycling and non-cycling cells by flow microfluorometry, 
4:20402 


CELL FLOW SYSTEMS 
Bromodeoxyuridine (BUdR)-mithramycin technique for detecting 
cycling and non-cycling cells by flow microfluorometry, 
4:20402 


CELL FLOW SYSTEMS/DATA ANALYSIS 
Automated analysis and separation of cells from the respiratory 
tract: preliminary characterization studies in hamsters, 4:20399 
CELL FLOW SYSTEMS/DESIGN 
High efficiency flow cytometer, 4:20398 
CELL FLOW SYSTEMS/LIGHT SCATTERING 
Multiparameter analysis and sorting of mammalian cells, 4:20401 
CELL MEMBRANES/ELASTICITY 
Erythrocyte membrane elasticity, fragmentation and Lysis, 
4:20397 
CELL MEMBRANES/FRAGMENTATION 
Erythrocyte membrane elasticity, fragmentation and Lysis, 
4:20397 
CELL MEMBRANES/LYSIS 
Erythrocyte membrane elasticity, fragmentation and Lysis, 
4:20397 
CELLS (ANIMAL) 
See ANIMAL CELLS 
CELLS (BACTERIAL) 
See BACTERIA 
CELLS (ELECTROLYTIC) 
See ELECTROLYTIC CELLS 
CELLS (PLANT) 
See PLANT CELLS 
CEMENT INDUSTRY/ENERGY CONSERVATION 
Interim technical report on the performance of blended cements in 
concrete viewed in relation to the potential offered by these 
cements for reducing energy consumption in cement 
manufacture, 4:19610 (DOE/CS-0039/1) 
Opportunities for energy conservation in finished concrete 
products. Final report, 4:19612 (HCP/CS-1549) 
CEMENT INDUSTRY/TECHNOLOGY ASSESSMENT 
Interim technical report on the performance of blended cements in 
concrete viewed in relation to the potential offered by these 
cements for reducing energy consumption in cement 
manufacture, 4:19610 (DOE/CS-0039/1) 
CEMENTS 
See also PORTLAND CEMENT 
CEMENTS/PRODUCTION 
Interim technical report on the performance of blended cements in 
concrete viewed in relation to the potential offered by these 
cements for reducing energy consumption in cement 
manufacture, 4:19610 (DOE/CS-0039/1) 
CEMENTS/SORPTIVE PROPERTIES 
Developing regenerable SO: sorbents for fluidized bed coal 
combustion using thermogravimetric analysis, 4:17835 
CENTRAL RECEIVERS/MATERIALS 
Operating limits of critical components for high temperature solar 
power plant gas receivers, 4:18361 (AED-Conf-78-212-014) 
CERAMICS/ELECTRICAL PROPERTIES 
Ceramic piezoelectric transducers. Annual summary report 1 
January-31 December 1977, 4:19800 (AD-A-056287) 
CERAMICS/ELECTROPLATING 
Gold plating metallized alumina ceramics, 4:19715 (GEPP-TIS- 
380 


CERAMICS/FABRICATION 
Ceramic piezoelectric transducers. Annual summary report 1 
January-31 December 1977, 4:19800 (AD-A-056287) 
CEREALS 
See also BARLEY 
MAIZE 
WHEAT 
CEREALS/SOLAR DRYING 
Monthly performance report, 4:18422 (SOLAR/2003-78/09) 
Solar energy system performance evaluation: Scattergood School 
Recreation Center, West Branch, lowa, September 1977-May 
1978, 4:18423 (SOLAR/2003-78/14) 
CERIUM/ACTIVATION ANALYSIS 
Rare-earth elements in some coal basins of Bulgaria, 4:17759 
Studies on the instrumental neutron activation analysis by 
cadmium ratio method and pair comparator method, 4:19863 


CESIUM 137/RADIATION MONITORING 


CERIUM/ADSORPTION 
Laboratory measurements of radionuclide distribution between 
selected ground water and geologic media, 4:20343 (PNL-SA- 
6957 


CERIUM/ENERGY LEVELS 
Atomic energy levels - the rare earth elements. (the spectra of 
lanthanum, cerium, praseodymium, neodymium, promethium, 
samarium, europium, gadolinium, terbium, dysprosium, 
holmium, erbium, thulium, ytterbium, and lutetium) (66 atoms 
and ions), 4:20646 (PB-282067) 
CERIUM/SORPTION 
Sorption of long-lived radionuclides in clay and rock. Part 2, 
4:18159 (KBS-TR-98) 
CERIUM 143/ENERGY LEVELS 
Nuclear data sheets for A= 143, 4:20838 
CERIUM 143/ENERGY-LEVEL TRANSITIONS 
Nuclear data sheets for A= 143, 4:20838 
CERIUM SULFIDES/CHEMICAL REACTIONS 
Nonoxide ceramic interactions with uranium or carbon (Reaction 
of BN, TiN, HfC, CeS, or Ce2S3 with U, C, BeO, W, or Y203), 
4:19896 (Y-2130) 
CERMETS/OPTICAL PROPERTIES 
Granular optical materials. Final report, 1 January 1975-31 
December 1977, 4:18473 (AD-A-054099) 
CERRO PRIETO GEOTHERMAL FIELD/GEOTHERMAL 
POWER PLANTS 
Minutes of the eighth meeting of the centers for the analysis of 
thermal-mechanical energy conversion concepts. Report No. 
CATMEC/10, 4:18576 (COO-4051-17) 
CESIUM/ACTIVATION ANALYSIS 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
CESIUM/ADSORPTION 
Batch K/sub d/ experiments with common minerals and 
representative groundwaters, 4:20336 (PNL-SA-6957) 
Laboratory measurements of radionuclide distribution between 
selected ground water and geologic media, 4:20343 (PNL-SA- 
6957) 
Microstructural interactions of geologic media with waste 
radionuclides, 4:20342 (PNL-SA-6957) 
Statistical investigation of the mechanics controlling radionuclide 
sorption, 4:20337 (PNL-SA-6957) 
Systematic study of nuclide sorption on select geologic media, 
4:20338 (PNL-SA-6957) 
Transport properties of nuclear wastes in geologic media, 4:18181 
(PNL-SA-6957) 
CESIUM/ATOM-MOLECULE COLLISIONS 
Apparatus for energy, angle, and mass analysis of products from 
alkali-molecule reactions, 4:20674 
CESIUM/BIOGEOCHEMISTRY 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
CESIUM/DIFFUSION 
Transport properties of nuclear wastes in geologic media, 4:18181 
(PNL-SA-6957) 
CESIUM/ELECTRON-ATOM COLLISIONS 
Electron impact excitation of autoionizing states in alkali atoms, 


4:20666 
CESIUM/ION EXCHANGE 
Systematic study of nuclide sorption on select geologic media, 
4:20338 (PNL-SA-6957) 
CESIUM/OPTICAL FILTERS 
Ultrahigh-Q isotropically sensitive optical filter employing atomic 
resonance transitions, 4:20050 
CESIUM/ROOT ABSORPTION 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
CESIUM/SORPTION 
Sorption of long-lived radionuclides in clay and rock. Part 2, 
4:18159 (KBS-TR-98) 
CESIUM 117/ENERGY LEVELS 
Nuclear data sheets for A= 117, 4:20841 
CESIUM 117/ENERGY-LEVEL TRANSITIONS 
Nuclear data sheets for A= 117, 4:20841 
CESIUM 134/RADIATION MONITORING 
Transuranium and other long-lived radionuclides in the environs 
of nuclear power plants, 4:20345 
CESIUM 134/SOIL CHEMISTRY 
Interactions of transuranic wastes with soils, 4:20352 
CESIUM 137/ADSORPTION 
Kinetics and reversibility of radionuclide sorption reactions with 
rocks, 4:20341 (PNL-SA-6957) 
Measurement of sorption ratios for selected radionuclides on 
various geologic media, 4:20344 (UCID-17928) 
CESIUM 137/RADIATION MONITORING 
Fruit and vegetable radioactivity survey follow-on, Nevada Test 
Site environs, 4:20349 (EMSL-LV-0539-19) 





CESIUM 137/SOIL CHEMISTRY 


Gnone site decontamination and decommissioning. Phase I. 
Radiological survey and operations report, Carlsbad, New 
Mexico, 4:20348 (NVO-0410-48) 

Transuranium and other long-lived radionuclides in the environs 
of nuclear power plants, 4:20345 

CESIUM 137/SOIL CHEMISTRY 

Interactions of transuranic wastes with soils, 4:20352 
CESIUM 143/ENERGY LEVELS 

Nuclear data sheets for A= 143, 4:20838 
CESIUM 143/ENERGY-LEVEL TRANSITIONS 


Nuclear data sheets for A= 143, 4:20838 
CFRMF REACTOR/NEUTRON RADIOGRAPHY 

CFRMF neutron radiography facility, 4:19140 (CONF-781 105-28) 
CHALCOPYRITE/ DEPOSITION 


Study of II-IV-V2 chalcopyrite semiconductors for solar cell 
applications. Quarterly report No. 4, July 1, 1977-September 30, 
1977, 4:18309 (DST-2458-4) 

Study of II-IV-V2 chalcopyrite semiconductors for solar cell 
year Quarterly report No. 3, April 1, 1977-June 30, 1977 
(ZnSiAsz), 4:18308 (DST-2458-3) 

CHARCOAL/PRODUCTION 

Charcoal production and utilization of coconut shells and trunk in 

the Philippines, 4:19658 
CHARCOAL/USES 
Charcoal production and utilization of coconut shells and trunk in 
the Philippines, 4:19658 
CHARGED-PARTICLE TRANSPORT 
(For diffusion or transmission of charged particles in material media.) 
CHARGED-PARTICLE TRANSPORT. 

Review of current knowledge of ionization yields, stopping 
power, and related quantities of radiological physics, 4:20635 
(ANL-77-65(Pt.1)) 

CHARGED-PARTICLE TRANSPORT/STOPPING POWER 

Inequalities that bound mean excitation energies with respect to 
the oscillator-strength distribution, 4:20634 (ANL-77-65(Pt.1)) 

CHARGED-PARTICLE TRANSPORT/TWO-DIMENSIONAL 

CALCULATIONS 

A general two-dimensional tokamak model. Interim report, 
4:20949 (AD-A-054413) 

oe TRANSPORT THEORY/PLASMA 
Absence of particle drift in magnetic fields of translational 


symmetry, 4:20958 
CHARGED-PARTICLE TRANSPORT THEORY/X-RAY 
SPECTRA 
Radiation from ultrarelativistic particles passing through perfect 
or mosaic crystals, 4:20872 
CHARGING MACHINES (REACTOR) 
See REACTOR CHARGING MACHINES 
CHARGING (REACTOR) 
See REACTOR FUELING 
CHARM PARTICLES 
See also CHARMED MESON RESONANCES 
D RESONANCES 
CHARM PARTICLES/DECAY 
Theory of weak interaction, 4:20756 (JINR-D-1,2-10400) 
CHARM PARTICLES/LEPTONIC DECAY 
Measurement of the production of p e events in antineutrino- 
nucleon interactions (Ratio to total event number), 4:20717 
Observation of prompt single muon production by hadrons at 
Fermilab (400 GeV, cross sections, preliminary results), 4:20727 
Weak decays of new particles, 4:20704 (JIINR-D-1,2-10400) 
CHARM PARTICLES/LIFETIME 
Search for new particles using nuclear photoemulsions, 4:20832 
(JINR-D-1,2-10400) 
CHARM PARTICLES/PARTICLE PRODUCTION 
Charm production and scaling violation in high-energy lepton 
scattering, 4:20758 (JINR-D-1,2-10400) 
Search for new a using nuclear photoemulsions, 4:20832 
(JINR-D-1,2-10400) 
CHARM PARTICLES/PHOTOPRODUCTION 
——— of heavy particles in quantum chromodynamics, 
CHARMED MESON RESONANCES/PAIR PRODUCTION 
Results of a beam dump experiment at the CERN SPS neutrino 
facility (Cross sections, limits), 4:20738 
iG AGENTS 


CHELATING AGENTS/BIOLOGICAL EFFECTS 
Further studies on the removal of systemically absorbed '°°Cd in 
119253)" a combination of chelating agents, 4:20474 (COO- 
CHEMICAL EFFLUENTS/AIR POLLUTION 
Impacts of coal-fired power plants on fish, wildlife, and their 
habitats, 4:20301 (PB-283658) 


ERA Vol. 4, No. 8 


CHEMICAL EFFLUENTS/BIBLIOGRAPHIES 

Levels of chemical contaminants in nonoccupationally exposed 
U.S. residents, 4:19820 (ORNL/EIS-142) 

CHEMICAL EFFLUENTS/ENVIRONMENTAL TRANSPORT 

Levels of chemical contaminants in nonoccupationally exposed 
U.S. residents, 4:19820 (ORNL/EIS-142) 

CHEMICAL EFFLUENTS/TOXICITY 

Toxicity of coal-conversion gasifier condensate to the fathead 

minnow, 4:20365 
CHEMICAL EFFLUENTS/WATER POLLUTION 

Impacts of coal-fired power plants on fish, wildlife, and their 
habitats, 4:20301 (PB-283658) 

Power plant cooling water chlorination in northern California. 
Extramural report, 31 October 1975-30 December 1976, 4:18674 
(PB-281602) 

CHEMICAL EXPLOSIONS 

A search by radar backscatter, for irregularities produced by the 
Lagopedo F-region electron depletion releases. Final report 1 
June-31 December 1977, 4:20602 (AD-A-056385) 

Test plan for intermediate range airblast propagation 
measurements (Simulation of missile explosions early in flight 
test), 4:19964 (SAND-78-1703) 

CHEMICAL FEEDSTOCKS/AVAILABILITY 
Coal will underpin chemical industry, 4:17680 
CHEMICAL FEEDSTOCKS/HYDROCRACKING 
Coal conversion. 1977 technical report, 4:17668 (DOE/ET-0061/ 


1) 
CHEMICAL FEEDSTOCKS/PROCESSING 
ae conversion. 1977 technical report, 4:17668 (DOE/ET-0061/ 


) 
CHEMICAL INDUSTRY 
See also MINERAL INDUSTRY 
CHEMICAL INDUSTRY/AIR POLLUTION 
Source assessment: major barium chemicals. Final report, 4:20294 
(PB-280756) 
CHEMICAL INDUSTRY/AIR POLLUTION CONTROL 
Source assessment: major barium chemicals. Final report, 4:20294 
(PB-280756) 
CHEMICAL INDUSTRY/ENERGY CONSERVATION 
Environmental considerations of selected energy-conserving 
manufacturing process options. Volume XIII. Elemental 
phosphorus and phosphoric acid industry report, 4:19465 (EPA- 
600/7-76-034M) 
CHEMICAL INDUSTRY/INDOOR AIR POLLUTION 
Industrial hygiene survey. CF Chemicals, Inc., Bartow, Florida, 
4:20286 (PB-278801) 
CHEMICAL INDUSTRY/INDUSTRIAL MEDICINE 
Industrial hygiene survey. CF Chemicals, Inc., Bartow, Florida, 
4:20286 (PB-278801 
CHEMICAL INDUSTRY/INDUSTRIAL WASTES 
Industrial Process Profiles for Environmental Use: Chapter 23. 
Sulfur, sulfur oxides, and sulfuric acid. Report for August 1975- 
November 1976, 4:20296 (PB-281490) 
CHEMICAL INDUSTRY/OCCUPATIONAL SAFETY 
Industrial hygiene survey. CF Chemicals, Inc., Bartow, Florida, 
4:20286 (PB-278801) 
CHEMICAL LASERS/BIBLIOGRAPHIES 
Gas dynamic lasers (a bibliography with abstracts). Report for 
1964-July 1978, 4:20042 (NTIS/PS-78/0829) 
CHEMICAL LASERS/EFFICIENCY 
Haiogen hydride lasers with vibrational energy transfer from 
metastable diatomic molecules, 4:20095 
CHEMICAL LASERS/EMISSION SPECTRA 
Numerical analysis of properties in a saturated medium of a 
diffusion type turbulent HF chemical laser, 4:20121 
CHEMICAL LASERS/ENERGY YIELD 
Stimulated emission of infrared radiation as a result of photolysis 
of BrCN by A> 180 nm radiation, 4:20101 
CHEMICAL LASERS/EXCITATION 
Halogen hydride lasers with vibrational energy transfer from 
metastable diatomic molecules, 4:20095 
CHEMICAL LASERS/MATHEMATICAL MODELS 
Simplified model of a cw diffusion-type chemical laser - an 
extension. Interim report, 4:20013 (AD-A-054616) 
CHEMICAL LASERS/PERFORMANCE 
Stimulated emission of infrared radiation as a result of photolysis 
of BrCN by A> 180 nm radiation, 4:20101 
CHEMICAL LASERS/REACTION KINETICS 
Reaction-r constants and simple rate theories applied to the 
mercury-chloride laser, 4:20018 (AD-A-055229 
CHEMICAL LASERS/RESEARCH PROGRAMS 
DARPA-NRL laser program semiannual technical report to 
defense advanced research projects agency 1 April 1977-30 
September 1977. Interim report, 4:20026 (AD-A-055912) 
CHEMICAL LASERS/REVIEWS 
A review of rate coefficients in the H?-F? chemical laser system - 
supplement (1977). Interim report, 4:20030 (AD-A-056281) 
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CHEMICAL LASERS/WINDOWS 
Anti-reflective coating for high energy optical components, 
4:19804 
CHEMICAL PLANTS/RADIOACTIVE EFFLUENTS 
Potential radiological impacts of recovery of uranium from wet- 
process phosphoric acid. Final report to the Environmental 
Protection Agency, 4:18065 (ORNL/EPA-2) 
CHEMICAL PLANTS/WASTE PROCESSING 
Recovery of organic values from TNT manufacturing wastes. 
Technical report, 4:19642 (AD-A-055978) 
CHEMICAL REACTION KINETICS/MEASURING METHODS 
Chemical measurements in the picosecond and shorter time range. 
Interim technical report, 4:19934 (AD-A-057081) 
CHEMICAL REACTIONS 
See also CHEMISORPTION 
DECOMPOSITION 
DESULFURIZATION 
FISCHER-TROPSCH SYNTHESIS 
PHOTOSYNTHESIS 
CHEMICAL REACTIONS/VERY HIGH TEMPERATURE 
Studies of the elementary reaction kinetics of high-temperature 
species using optical measurement techniques, 4:19910 (COO- 
4169-2) 
CHEMICAL REACTORS/DESIGN 
Method of catalytically recombining radiolytic hydrogen and 
radiolytic oxygen (Patent), 4:19903 
CHEMICAL SHIMMING 
See FLUID POISON CONTROL 
CHEMISORPTION 
(Dissolution or adsorption followed by chemical reaction.) 
Theoretical models of chemisorption on metal surfaces, 4:19785 
CHEMISTRY/MEETINGS 
Abstracts of papers, 4:19855 
CHESAPEAKE BAY/AQUATIC ORGANISMS 
Chesapeake Bay future conditions report. Volume 10. Power, 
noxious weeds. Interim report, 4:20357 (AD-A-052480) 
CHESAPEAKE BAY/COASTAL REGIONS 
Chesapeake Bay future conditions report. Volume 8. Navigation, 
flood control, shoreline erosion. Interim report, 4:20356 (AD-A- 
052478) 
CHESAPEAKE BAY/MARITIME TRANSPORT 
Chesapeake Bay future conditions report. Volume 8. Navigation, 
flood control, shoreline erosion. Interim report, 4:20356 (AD-A- 
052478) 
CHESAPEAKE BAY/WATER POLLUTION 
Chesapeake Bay future conditions report. Volume 8. Navigation, 
flood control, shoreline erosion. Interim report, 4:20356 (AD-A- 
052478) 
Chesapeake Bay future conditions report. Volume 10. Power, 
noxious weeds. Interim report, 4:20357 (AD-A-052480) 
CHI-3500 RESONANCES/PARTICLE PRODUCTION 
Production of e* e~ and 7r° pairs at the ISR (Transverse 
momentum, review, cross sections, upper limit, azimuthal 
correlations), 4:20701 
CHICKENS/ANIMAL BREEDING 
Infrared radiation for livestock-breeding applications, 4:19618 
CHIMNEYS/GAS FLOW 
Summary of the Ming Blade tracer-gas chimney pressurization 
studies. Topical report September-December 1977, 4:20251 
(AD-A-056319) 
CHINA/COAL INDUSTRY 
Impressions of the Chinese mining industry, 4:17776 
CHINA/COAL MINES 
Impressions of the Chinese mining industry, 4:17776 
CHINA/PETROLEUM INDUSTRY 
China--an oil giant, 4:17869 
CHLORIDES/CORROSIVE EFFECTS 
Role of molybdenum as an inhibitor of localized corrosion on iron 
in chloride solutions, 4:19783 
CHLORIDES/ENVIRONMENTAL TRANSPORT 
Parametric analysis of pollutant migration following in situ 
gasification of lignite, 4:17757 
CHLORINATED ALIPHATIC HYDROCARBONS 
See also CARBON TETRACHLORIDE 
CHLORINATED ALIPHATIC HYDROCARBONS/HOT 
ATOM CHEMISTRY 
Ethylene-'C formation in alkyl chlorides: mechanisms and 
isotope effects, 4:19944 
CHLORINATION/CHEMICAL EFFLUENTS 
Power plant cooling water chlorination in northern California. 
Extramural report, 31 October 1975-30 December 1976, 4:18674 
(PB-281602) 
CHLORINE/CHEMICAL REACTIONS 
Xe complexes with Pt, Pd fluorides; Chlorine-2 oxidation by 
transition metal hexafluorides, 4:19893 (LBL -8088) 


CHROMIUM ALLOYS 


CHLORINE/DECOMPOSITION 
Power plant cooling water chlorination in northern California. 
Extramural report, 31 October 1975-30 December 1976, 4:18674 
(PB-281602) 
CHLORINE/ENERGY LEVELS 
Evidence supporting tentative identification of Feshbach 
resonances observed in the atomic halogens (Ionization 
potential), 4:20641 (ANL-77-65(Pt.1)) 
CHLORINE/OXIDATION 
Xe complexes with Pt, Pd fluorides; Chlorine-2 oxidation by 
transition metal hexafluorides, 4:19893 (LBL-8088) 
CHLORINE/REACTION KINETICS 
Calculated rate constants for the reaction CIO + O yields Cl+ O2 
between 220 and 1000°K, 4:20272 (N-78-21215) 
CHLORINE/TOXICITY 
Effects of temperature on aquatic organism sensitivity to selected 
chemicals, 4:20476 (PB-279763) 
CHLOROFORM/CHEMICAL REACTIONS 
Chloro-meso-tetraphenylporphyrinatocobalt(III) as catalyst for 
quadricyclane isomerization , 4:19900 
CHLOROPHYLL/BIOCHEMICAL REACTION KINETICS 
9-desoxo-9, 10-dehydrochlorophyll a: a new chlorophyll with an 
effective 20-m electron macrocycle, 4:20382 
Orientation of chromophores in reaction centers of 
Rhodopseudomonas sphaeroides. Evidence for two absorption 
bands of the dimeric primary electron donor, 4:20395 
CHLOROPHYLL/CHEMICAL PREPARATION 
9-desoxo-9, 10-dehydrochlorophyll a: a new chlorophyll with an 
effective 20-7 electron macrocycle, 4:20382 
CHLOROPLASTS/DNA 
Chloroplast DNA distribution in parasexual hybrids as shown by 
polypeptide composition of fraction I protein (Nicotiana), 
4:20405 


CHOLESTEROL/GENETIC VARIABILITY 
Genetic analysis of human serum cholesterol, 4:20409 
CHONDROSARCOMAS 
See SARCOMAS 
CHROMATES/REACTION HEAT 
Heat of reaction determinations in the system Ca-LiCl-KCl- 
CaCrO,-SiO: using differential scanning calorimetry, 4:19904 
CHROMATES/TOXICITY 
Effects of temperature on aquatic organism sensitivity to selected 
chemicals, 4:20476 (PB-279763) 
CHROMATIDS/CROSSING-OVER 
Mathematical models for the evolution of multigene families by 
unequal crossing over, 4:20406 
CHROMIUM/ABSORPTION SPECTROSCOPY 
Atomic fluorescence system using a continuum source for the 
rapid determination of wear metals in jet engine lubricating oils, 
4:19869 (AD-A-052721) 
CHROMIUM/ACTIVATION ANALYSIS 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
Studies on the instrumental neutron activation analysis by 
cadmium ratio method and pair comparator method, 4:19863 
CHROMIUM/BIOGEOCHEMISTRY 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
CHROMIUM/CORROSION 
Corrosion of thorium in molten sodium and potassium chlorides 
and an equimolar mixture of them, 4:19778 
CHROMIUM/FABRICATION 
Comparison of the TagN-Cr-Au and TasN-Cr-Pd-Au hybrid 
metallization systems-dc electrical properties, resistor aging, 
corrosion resistance, and chromium layer depletion studies, 
4:19829 (SAND-78-0604) 
CHROMIUM/FLUORESCENCE SPECTROSCOPY 
Atomic fluorescence system using a continuum source for the 
rapid determination of wear metals in jet engine lubricating oils, 
4:19869 (AD-A-052721) 
CHROMIUM/OXIDATION 
Oxidation of diffusion coatings on a niobium alloy, 4:19786 (PB- 
281257-T/SL) 
CHROMIUM/ROOT ABSORPTION 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
CHROMIUM/SAMPLING 
Industrial hygiene survey. CF Chemicals, Inc., Bartow, Florida, 
4:20286 (PB-278801) 
CHROMIUM 52/ENERGY LEVELS 
Nuclear data sheets for A=52, 4:20831 
CHROMIUM 52/ENERGY-LEVEL TRANSITIONS 
Nuclear data sheets for A=52, 4:20831 
CHROMIUM ALLOYS 
See also CHROMIUM-NICKEL STEELS 
NICKEL-CHROMIUM STEELS 





CHROMIUM ALLOYS/COMBUSTION PROPERTIES 


CHROMIUM ALLOYS/COMBUSTION PROPERTIES 
Titanium alloy ignition and combustion. Final report 10 
September 1976-10 December 1977, 4:19774 ee 
CHROMIUM ALLOYS/NEUTRON REACTIONS 
Transmutation and activity in a thermal blanket, 4:21137 
CHROMIUM-MOLYBDENUM STEELS/CORROSION 
RESISTANCE 
Corrosion resistance of tubing and casing materials for geothermal 
wells, 4:18610 
CHROMIUM-MOLYBDENUM STEELS/CREEP 
Creep-rupture properties of 2 1/4 Cr-1 Mo steel weldments with 
varying carbon content, 4:19759 
Mechanical properties of modified 9 Cr-1 Mo steel, 4:19741 
(CONF-78 1219-2) 
CHROMIUM-MOLYBDENUM STEELS/FAILURES 
Caper properties of 2 1/4 Cr-1 Mo steel weldments with 
arying carbon content, 4:19759 
CHROMIUM. MOLYBDENUM STEELS/TENSILE 
PROPERTIES 
Mechanical properties of modified 9 Cr-1 Mo steel, 4:19741 
(CONF-78 1219-2) 
CHROMIUM-NICKEL STEELS 
(Steels containing Cr and Ni; the Ni content is usually 0.5 to 2.0%, 
the Cr content is higher.) 
See also STAINLESS STEEL-17-4PH 
STAINLESS STEEL-304 
STAINLESS STEEL-308 
STAINLESS STEEL-316 
CHROMIUM-NICKEL STEELS/FATIGUE 
Fast reactor program. Combined second and third quarters 1977 
progress report, 4:19198 (ECN-34) 
CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHROMOSOMAL ABERRATIONS 
Tests on induction of chromosome aberrations in mouse germ cells 
with sodium bisulfite, 4:20404 
CHROMOSOMES/RADIOINDUCTION 
Radiation effects on cells and chromosomes (a bibliography with 
abstracts). Report for 1964-jul 78 (210 abstracts), 4:20447 
(NTIS/PS-78/0834) 
CHUGOKU ELECTRIC POWER COMPANY REACTOR 
See SHIMANE-1] REACTOR 
CHUGOKU-1 REACTOR 
See SHIMANE-1 REACTOR 
CHUKOTKA REACTOR 
See BILIBIN REACTOR 
CHYMOTRYPSIN/PROTEIN DENATURATION 
My studies of protein conformation in solution, 4:20387 
CIR BREAKERS/HALL EFFECT 
Use b- my Hall effect in a corbino disc as a circuit breaker, 
4:2108 
CIRCUIT BREAKERS/PERFORMANCE 
Circuit breaker for OHMIC-heating systems, 4:21079 
CISTRONS 


See GENES 
CIVEX PROCESS 
Coprocessing: technical feasibility and radioactivity impacts of 
partial a uranium separation, 4:18096 
Impact of uranium/plutonium coprocessing on ore, conversion, 
= enrichment costs, 4:18097 


See also ILLITE 
MONTMORILLONITE 
CLAYS/DISSOLUTION 
Increasing the clay-dissolving capability < : relatively high pH 
self-generating mud acid (Patent), 4:1791 
CLAYS/RADIONUCLIDE MIGRATION 
Transport of oxidants and radionuclides through a clay barrier, 
4:18153 (KBS-TR-79) 
CLAYS/REGENERATION 
Method for improving the treating capacity of a clay sorbent 
(Patent), 4:17931 
CLEAN AIR ACT/IMPLEMENTATION 
Air quality data - 1977 first quarter statistics. Quarterly report 
January-March 1977, 4:20292 (PB-280184) 
Air quality data - 1976 fourth quarter statistics. Quarterly report 
October-December 1976, 4:20293 (PB-280186) 
CLEAN AIR ACT/SPECIFICATIONS 
. Status of regulations and standards to prevent significant 
deterioration, 4:20321 
CLEAN COKE PROCESS/PILOT PLANTS 
Coal liquefaction. Quarterly report, October-December 1977, 
4:17686 (DOE/ET-0026/4) 
CLINCH RIVER BREEDER REACTOR/FUEL ELEMENT 
CLUSTERS 
Radiative heat transfer in a 19-pin sodium-voided bundle, 4:19226 
(ORNL/MIT-274) 
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CLINCH RIVER BREEDER REACTOR/HEARINGS 
ment of Energy authorization. Volume IV. Hearings of the 
mmittee on Science and Technology, U.S. House of 
Representatives, Ninety-Fifth Congress, Second Session, March 
21, 22, and April 4, 1978, 4:19370 
CLINCH RIVER BREEDER REACTOR/LOSS OF FLOW 
Radiative heat transfer in a 19-pin sodium-voided bundle, 4:19226 
(ORNL/MIT-274) 
CLINCH RIVER BREEDER REACTOR/RADIOACTIVITY 
TRANSPORT 
Tritium and hydrogen transport in LMFBR systems: EBR-II, 
CRBR, and FFTF, 4:19137 (ANL-78-64) 
CLINCH RIVER BREEDER REACTOR/REACTOR VESSELS 
batt «x seal components. Quarterly technical progress report, 
June 1978, 4:18932 (ESG-DOE-13240) 
a gas seal components. Quarterly technical progress report, 
July-September 1978, 4:18933 (ESG-DOE- 13248) 
CLINCH RIVER BREEDER REACTOR/SHIELDS 
Methods for U.S. shielding calculations: applications to FFTF and 
CRBR designs, 4:18930 (CONF-781117-3) 
CLINCH RIVER BREEDER REACTOR/TECHNOLOGY 
ASSESSMENT 
ment of Energy authorization. Volume IV. Hearings of the 
mmittee on Science and Technology, U.S. House of 
Representatives, Ninety-Fifth Congress, Second Session, March 
21, 22, and April 4, 1978, 4:19370 
CLINTON P ANDERSON MESON PHY. FACILITY 
See LAMPF LINAC 
CLOTHES DRYERS/HEAT RECOVERY EQUIPMENT 
Apparatus for recovery of heat from exhaust gases of dryer 
atent), 4:19591 
CLUSTER BEAM INJECTION 
Application of external magnetic field for plasma cluster 
acceleration, 4:20939 (IPPCZ-213) 
CLUSTER EMISSION MODEL/PARTICLE RAPIDITY 
—_ to observe clusters by the method of rapidity intervals, 
CLUSTERS (STAR) 
See STAR CLUSTERS 
CNIDARIA/ANIMAL GROWTH 
Effect of petroleum-related pollutants on Aurelia growth and 
development. Progress report, September 12, 1977-November 
15, 1978, 4:20481 (ORO-5593-1) 
CNIDARIA/METAMORPHOSIS 
Effect of petroleum-related pollutants on Aurelia growth and 
development. Progress report, September 12, 1977-November 
15, 1978, 4:20481 (ORO-5593-1) 
CNIDARIA/ONTOGENESIS 
Effect of petroleum-related pollutants on Aurelia growth and 
development. Progress report, September 12, 1977-November 
15, 1978, 4:20481 (ORO-5593-1) 
CNIDARIA/REPRODUCTION 
Effect of petroleum-related pollutants on Aurelia growth and 
development. Progress report, September 12, 1977-November 
15, 1978, 4:20481 (ORO-5593-1) 
CNIDARIA/THYROXINE 
Effect of petroleum-related pollutants on Aurelia growth and 
development. Progress report, September 12, 1977-November 
Fn 1978, 4:20481 (ORO-5593-1) 


See also ANTHRACITE 
BITUMINOUS COAL 
BROWN COAL 
COAL GASIFICATION 
COAL LIQUEFACTION 
LIGNITE 
SOLVENT-REFINED COAL 
SUBBITUMINOUS COAL 
COAL/ACTIVATION ANALYSIS 
Rare-earth elements in some coal basins of Bulgaria, 4:17759 
COAL/BRIQUETTING 
—— - the bulk density of the charging coal by briquetting, 
COAL/CARBONIZATION 
British Carbonization Research Association, 4:17656 
Influence of carbonization parameters on the formation of 
adsorbed and molecular-sieve properties of adsorbents made of 
poorly sintering coal, 4:17732 
COAL/CHARGES 
Coal market: supply, demand, and environmental regulations, 
4:17846 (PB-265706) 
Financial considerations in utility acquisition and development of 
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er _—_ coal prices (Price by utility and power plant), 
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September steam coal prices (Coal price, by utility and power 

plant), 4:17854 
COAL/CHEMICAL ANALYSIS 

Estimate of the percent pyrite content in Donets coals with the aid 

of nuclear gamma-resonance, 4:17738 
COAL/CHEMICAL COMPOSITION 

Expected composition of coal liquids, 4:17691 (PB-272077) 

New method for elucidating the structures of coal (Oxidative 
degradation.), 4:17719 

Trapped organic compounds and aromatic units in coals, 4:17713 

COAL/CHEMICAL PROPERTIES 

Chemical-petrographic characteristics of a unique sapropelite from 

upper jurassic deposits of yakutiya (Usmun), 4:17736 
COAL/CLASSIFICATION 

Chemical-petrographic characteristics of a unique sapropelite from 

upper jurassic deposits of yakutiya (Usmun), 4:17736 
COAL/COKING 

Future of metallurgical coal supplies for the steel industry of the 
Western world, 4:17855 

Impact of pre-heating on the properties of coking blends, 4:17657 

COAL/COMBUSTION 

Does coal become attractive again. Coal-fired corner-tube boilers, 
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Possibilities of the nitric oxides emission reduction during coal 
combustion, 4:17837 
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magnetohydrodynamic generators, 4:19479 (CONF-770402-7) 
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Effect of the operational system of a selective grinding machine 

on the distribution of coal and rock by size, 4:17824 
COAL/CONSUMPTION RATES 

Future of metallurgical coal supplies for the steel industry of the 

Western world, 4:17855 
COAL/DEASHING 

High-gradient magnetic separation for removal of sulfur from 
coal. Final report, March 1, 1976-January 31, 1977, 4:17660 
(FE-8969-1) 

COAL/DESULFURIZATION 

High-gradient magnetic separation for removal of sulfur from 
coal. Final report, March 1, 1976-January 31, 1977, 4:17660 
(FE-8969-1) 

Systematic investigation of the organosulfur components in coal 
and coal derived materials. Annual progress report, June 19, 
1978-September 30, 1978, 4:17661 (IS-4576) 

COAL/ELECTRIC CONDUCTIVITY 

Instrumentation for in situ coal gasification. III. electrical 

techniques for remote monitoring, 4:17683 
COAL/ELECTROCHEMISTRY 
Direct electrochemical method of determining reducibility, 
4:17735 
COAL/FLOTATION 
Floatability of coal in various stages of metamorphism, 4:17731 
COAL/FLUIDIZED-BED COMBUSTION 

Developing regenerable SO: sorbents for fluidized bed coal 
combustion using thermogravimetric analysis, 4:17835 

Evaluation of trace element release from fluidized-bed combustion 
systems. Final report, December 1975-January 1977, 4:17834 
(PB-281321) 

International coal technology summary document (276 
references), 4:17865 (DOE/PE-0010) 

Limestone reactivities with SO2 as determined by 
thermogravimetric analysis and as measured in pilot scale 
fluidized-bed coal combustors, 4:17836 

Preliminary design study for a fluidized bed demonstration unit. 
Final report, 4:20161 (TID-28598) 

COAL/HEALTH HAZARDS 

Report of the low-field group: the magnetic field of the lung. 
Technical report February 1974-February 1978, 4:20500 (PB- 
282755) 

COAL/HEATING 
Impact of pre-heating on the properties of coking blends, 4:17657 
COAL/HYDRAULIC TRANSPORT 
Parameters and regimes for the hydraulic transportation of coal by 
pipelines, 4:17831 (PB-280986-T/SL) 
COAL/HYDROGENATION 
Expected composition of coal liquids, 4:17691 (PB-272077) 
COAL/HYDROXYLATION 
Study of the hydroxylation of coal, 4:17701 
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A quick method of approximately assessing the susceptibility of 
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Coal market: supply, demand, and environmental regulations, 
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Financial considerations in utility acquisition and development of 
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COAL/MASS SPECTROSCOPY 

Mass spectrometric analysis of coal derived fuels, 4:17710 (PB- 
272077) 

COAL/NUCLEAR REACTION ANALYSIS 

Coal analytical assembly using capture gamma rays from 
accelerator neutrons, 4:19861 

COAL/ORIGIN 

Petroleum and coal - fossil energy sources and testimony of past 

life, 4:17760 
COAL/OXIDATION 

Effect of oxidative deactivation on the kinetics of coal self- 
heating, 4:17728 

Investigation of coals by stepwise oxidation, 4:17725 

Low-temperature oxidation of coals in relation to the solution of 
problems of their rational storage (50-59 C.), 4:17827 

Review of spontaneous combustion problems and controls with 
application to US Coal Mines. Final technical report (150 
references), 4:17772 (TID-28879) 

Systematic investigation of the organosulfur components in coal 
and coal derived materials. Annual progress report, June 19, 
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4:17653 
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Reflective capability as an important optical characteristic of coal, 
4:17737 


COAL/POROSITY 
Degree of carbamide tar penetration into the porous structure of 
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COAL/PROCESSING 
Refinement of coal, 4:17652 
COAL/PRODUCTION 
New Mexico’s energy resources '77: Office of the State Geologist 
(Monograph), 4:19448 
COAL/PYROLYSIS 
Influence of technological parameters in the rap 5 aaa of 
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COAL/REFLECTIVITY 
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COAL/RESEARCH PROGRAMS 
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COAL/SOLVENT EXTRACTION 
Coal extraction and fuel additive made therefrom (Patent), 4:17699 
Composition of "coal solutions” in various solvents, 4:17697 (PB- 
272077) 
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A desorbometric method of determining the danger of gas and 
coal bursts, 4:17793 
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heating, 4:17728 
COAL/STORAGE 
Low-temperature oxidation of coals in relation to the soluiion of 
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COAL/STRUCTURAL CHEMICAL ANALYSIS 
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Expected composition of coal liquids, 4:17691 (PB-272077) 
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Eastern coal financing workshops (Eastern USA), 4:17843 (PB- 
265706) 
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— coal financing workshops (Western USA), 4:17844 (PB- 
) 
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Interaction between water introduced into a coal seam and 
methane, 4:17818 
COAL DEPOSITS/DIAGENESIS 
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Coal industry technical and regulatory requirements for startup, 
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Rare-earth elements in some coal basins of Bulgaria, 4:17759 
COAL DEPOSITS/GEOLOGIC STRUCTURES 
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underground mining, 4:17812 
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North-east Leicestershire prospect, 4:17777 
COAL DEPOSITS/GEOPHYSICAL SURVEYS 
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Coal industry technical and regulatory requirements for startup, 
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Implications of ownership patterns of western coal reserves and 
their impact on coal development, 4:17850 (PB-265706) 
Western coal financing workshops (Western USA), 4:17844 (PB- 
265706) 
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Investigation of the composition and properties of coals of the 
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COAL DEPOSITS/THICKNESS 
Determination of the extent and structure of thick coal seams in 
underground mining, 4:17812 
AL EXTRACTS/CHEMICAL ANALYSIS 
Workshop on the analytical needs of the future as applied to coal 
liquefaction, 4:17708 (PB-272077) 
COAL EXTRACTS/NMR SPECTRA 
Aromaticity of coal extract by 'H and ‘°C pulsed NMR methods, 
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COAL FINES/COMBUSTION 
Method and device for the combustion of pulverised coal (Patent), 
4:17839 
COAL FINES/ELUTRIATION 
HYGAS Process update, 4:17666 (CONF-78 1045-4) 
COAL GAS/METHANATION 
Synthesis of methane with combined isotherms and adiabatic 
reactors, 4:18253 
COAL GASIFICATION 
See also BI-GAS PROCESS 
HYDRANE PROCESS 
HYGAS PROCESS 
IN-SITU GASIFICATION 
COAL GASIFICATION/CATALYSIS 
Catalysis and unconventional energy systems, 4:17682 
COAL GASIFICATION/CHEMICAL EFFLUENTS 
Toxicity of coal-conversion gasifier condensate to the fathead 
minnow, 4:20365 
COAL GASIFICATION/COMPARATIVE EVALUATIONS 
International coal technology summary document (276 
references), 4:17865 (DOE/PE-0010) 
COAL GASIFICATION/COMPUTER CALCULATIONS 
Equilibrium thermodynamic correlations in coal hydrogenation to 
pipeline gas, 4:17679 
COAL GASIFICATION/DEMONSTRATION PLANTS 
Coal conversion. 1977 technical report, 4:17668 (DOE/ET-0061/ 


1) 
COAL GASIFICATION/FINANCING 
Coal will underpin chemical industry, 4:17680 
COAL GASIFICATION/FLOWSHEETS 
Coal conversion. 1977 technical report, 4:17668 (DOE/ET-0061/ 
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COAL GASIFICATION/MANUALS 
Coal conversion. 1977 technical report, 4:17668 (DOE/ET-0061/ 
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Notice of a German-American statement of intent concerning 
cooperation in the field of coal technology and of an agreement 
on a national coordination of planning activities in the field of 
coal hydrogenation technology, 4:19446 
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COAL GASIFICATION/WATER POLLUTION 
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COAL GASIFICATION/WATER REQUIREMENTS 
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ANALYSIS 
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Recommended health and safety guidelines for coal gasification 
pilot plants, 4:17675 (PB-281274) 
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Financing methods and financial incentives for increasing coal 
production and coal mine development: past, present and future, 
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COAL INDUSTRY/FINANCIAL INCENTIVES 

Financing methods and financial incentives for increasing coal 
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COAL INDUSTRY/OWNERSHIP 

Eastern coal financing workshops (Eastern USA), 4:17843 (PB- 
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COAL LIQUEFACTION/CHEMICAL REACTION YIELD 
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Moving-bed reactor startup process (Patent), 4:17933 
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International coal technology summary document (276 
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REGULATIONS 
Standards of practice manual for the Solvent Refined Coal 
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and Wyoming coals. Volume 1: analysis and operations, runs 19- 
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Pyrolysis of fraction of hydrogenated coal extract, 4:17694 
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COAL MINERS/INJURIES 
Mine Injuries and Worktime Quarterly, January-March 1978, 
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Combination limestone-lime neutralization of ferrous iron acid 
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0906) 
COAL MINES/FINANCIAL INCENTIVES 
Financing methods and financial incentives for increasing coal 
production and coal mine development: past, present and future, 
4:17848 (PB-265706) 
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(Western USA), 4:17845 (PB-265706) 
COAL MINES/SPONTANEOUS COMBUSTION 
Review of spontaneous combustion problems and controls with 
application to US Coal Mines. Final technical report (150 
references), 4:17772 (TID-28879) 
COAL MINES/STRATA CONTROL 
Coal mine floor heave in the Beckley coalbed, an analysis. Report 
of investigations 1977, 4:17765 (PB-279658) 
COAL MINES/STRATA MOVEMENT 
Coal mine floor heave in the Beckley coalbed, an analysis. Report 
of investigations 1977, 4:17765 (PB-279658) 
COAL MINES/SUPPORTS 
Effect of the coal layer left in the roof on the maintenance of 
caved longwall workings, 4:17786 
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COAL MINES/TAXES 
Financing methods and financial incentives for increasing coal 
production and coal mine development: past, present and future, 
4:17848 (PB-265706) 
COAL MINES/TRANSPORTATION SYSTEMS 
Centralized methods of supplying hydraulically-setting packing 
and filling materials to mine workings, 4:17784 
COAL MINES/WASTES 
Problem sites: lands affected by underground mining for coal in 
Illinois. Final report, 4:17753 (PB-281729 
COAL MINES/WATER POLLUTION ABATEMENT 
North Branch Potomac River Basin mine drainage study. Phase I. 
Baseline survey. Final report, 4:20358 (AD-A-052531) 
COAL MINING 
See also ACID MINE DRAINAGE 
LONGWALL MINING 
SURFACE MINING 
UNDERGROUND MINING 
COAL MINING/BIBLIOGRAPHIES 
Mine safety. Part 3. Occupational health - general studies (a 
bibliography with abstracts). Report for 1964-July 1978, 4:17862 
(NTIS/PS-78/0908) 
COAL MINING/COMMUNICATIONS 
Purpose and philosophies of remote control and monitoring, 
4:17796 
COAL MINING/CONTROL SYSTEMS 
Purpose and philosophies of remote control and monitoring, 


4:17796 
COAL MINING/ELECTRICAL EQUIPMENT 
Statistical study of the degree of reliability of insulating 
underground electrical devices in coal mines, 4:17804 
COAL MINING/FINANCIAL INCENTIVES 
Federal government's promotion of research in the coal mining 
industry (German Federal Republic), 4:17789 
COAL MINING/FINANCING 
Guidelines on the granting of additional investment aids to 
undertakings of the German coal mining industry. Dated 
August 14th, 1978, 4:17857 
COAL MINING/INVESTMENT 
Guidelines on the granting of investment aids to undertakings of 
the German coal mining industry (7IVH’ guidelines). Dated 
August 11th, 1978, 4:17856 
COAL MINING/MINE HAULAGE 
Purpose and philosophies of remote control and monitoring, 


4:17796 
COAL MINING/MINING EQUIPMENT 
Continuous slipformed-concrete lining system compatible with the 
Blind Shaft Boring Machine. Final technical report as of June 
1978, 4:17763 (FE-9126-i) 
Selection of components in remote-control systems for the 
automation of coal mining units, 4:17805 
Study and establishment of the reliability of engineering systems in 
the frontal extraction of coal, 4:17802 
COAL MINING/ORGANIZING 
Reorganization of Indian coal mining, 4:17783 
COAL MINING/POLLUTION REGULATIONS 
Economic impact of dissolved solids regulation upon the coal 
mining industry (R76-7). Final report, 4:17852 (PB-280499) 
COAL MINING/REMOTE CONTROL 
Remote control and monitoring in mining. Opening address, 
1 


COAL MINING/RESEARCH PROGRAMS 
Federal government's promotion of research in the coal mining 
industry (German Federal Republic), 4:17789 
COAL MINING/REVIEWS 
International coal technology summary document (276 
references), 4:17865 (DOE/PE-0010) 
COAL MINING/TRANSPORTATION SYSTEMS 
High capacity underground coal handling system for moderately 
thick and inclined coal seams, 4:17809 
COAL PREPARATION/REVIEWS 
International coal technology summary document (276 
references), 4:17865 (DOE/PE-0010) 
COAL PREPARATION/WASHING 
Washability equations of raw coal from some lithostratigraphic 
units of the Upper Silesian coalfield, 4:17825 
COAL PREPARATION PLANTS/CONTROL 
Suitability of a continuous radiometric determination of the bulk 
density for the control of dry brown coal preparation for 
briquetting, 4:17826 
COAL PREPARATION PLANTS/CYCLONE SEPARATORS 
Methods for controlling the process of coal concentration in dense 
media cyclones, 4:17828 
COAL PREPARATION PLANTS/ELECTRICAL EQUIPMENT 
Analysis of coal preparation plants for applicability of the 
National Electrical Code. Part I: Analysis and review. Part II: 
recommended guidelines, 4:17820 (PB-283411) 
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COAL PREPARATION PLANTS/OPERATION 
Coal processing at Fording Coal Limited, 4:17821 
COAL PREPARATION PLANTS/SIMULATION 
Coal eee computer simulation of plant performance, 
4:1782 
COAL PREPARATION PLANTS/YIELDS 
Forecasting the concentrate yield at a coal preparation plant, 
4:17830 
COAL RESERVES/FINANCING 
Financial considerations in utility acquisition and development of 
coal reserves, 4:17847 (PB-265706) 
COAL RESERVES/OWNERSHIP 
Eastern coal financing workshops (Eastern USA), 4:17843 (PB- 
265706) 
Financial considerations in utility acquisition and development of 
coal reserves, 4:17847 (PB-265706) 
Implications of ownership patterns of western coal reserves and 
their impact on coal development, 4:17850 (PB-265706) 
COAL RESERVES/RESOURCE ASSESSMENT 
Energy resources and energy demand until the period 1985 to 
2020, 4:19436 
COAL SEAMS/DEGASSING 
Mathematical model study of degassing of a seam’s facing zone, 


4:17803 
COAL SEAMS/MECHANICAL PROPERTIES 
Degree of carbamide tar penetration into the porous structure of 
coal, 4:17814 
COAL TAR/PROCESSING 
Rectification analysis of the naphthalene fraction of coal tar, 
4:17704 
Thermochemical conversions of primary coal tars, 4:17703 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
AST 


See SHORES 
COASTAL REGIONS/AIR POLLUTION 
Chesapeake Bay future conditions report. Volume 10. Power, 
noxious weeds. Interim report, 4:20357 (AD-A-052480) 
COASTAL REGIONS/ECONOMIC DEVELOPMENT 
Chesapeake Bay future conditions report. Volume 8. Navigation, 
flood control, shoreline erosion. Interim report, 4:20356 (AD-A- 
052478) 
COASTAL REGIONS/FLOOD CONTROL 
Chesapeake Bay future conditions report. Volume 8. Navigation, 
flood control, shoreline erosion. Interim report, 4:20356 (AD-A- 
052478) 
COASTAL REGIONS/POWER GENERATION 
Chesapeake Bay future conditions report. Volume 10. Power, 
noxious weeds. Interim report, 4:20357 (AD-A-052480) 
COASTAL WATERS/WATER POLLUTION 
— disposal field investigations at Eatons Neck Disposal Site, 
Island Sound. An environmental inventory. Final report, 
re 20 59 (AD-A-055217) 
COATED FUEL PARTICLES/FABRICATION 
Fuel and/or breeder element for nuclear reactors as well as 
method for the fabrication of fuel and/or breeder elements 
(Patent; GCFR;HTGR), 4:18964 
COATED FUEL PARTICLES/FISSION PRODUCT RELEASE 
Diffusion behavior of fission product in pyrolytic silicon carbide 
(1650 to 1850 C; TRISO-type particles.), 4:18904 
Thermochromatographic investigations of fission product 
(al and chemistry (HTGR), 4:18897 (BNL-NUREG- 
5 
COATED FUEL PARTICLES/PHOTOELECTRON 
SPECTROSCOPY 
Surface analysis of HTR fuel particles by X-ray photoelectron 
troscopy, 4:18908 
COATED FUEL PARTICLES/THERMODYNAMIC 
PROPERTIES 
— assessment of the HTGR fuel system TH-U-C-O, 
4:18905 
COATINGS 
See also ANTIREFLECTION COATINGS 
PAINTS 


PROTECTIVE COATINGS 
COATINGS/CHEMICAL RADIATION EFFECTS 
Siloxane urethane acrylate radiation curable compounds for use in 
coating compositions (Patent), 4:19940 
COBALT/ACTIVATION ANALYSIS 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
Studies on the instrumental neutron activation analysis by 
cadmium ratio method and pair comparator method, 4:19863 
COBALT/ADSORPTION 
Laboratory measurements of radionuclide distribution between 
os ground water and geologic media, 4:20343 (PNL-SA- 


CO-GENERATION/FEASIBILITY STUDIES 


COBALT/BIOGEOCHEMISTRY 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
COBALT/CHROMATOGRAPHY 
Separation of Co-Ni, 4:19854 (ORNL/TM-6012/V2) 
COBALT/EROSION 
Friction and metal transfer for single-crystal silicon carbide in 
contact with various metals in vacuum, 4:19775 (N-78-21294) 
Wear of single-crystal silicon carbide in contact with various 
metals in vacuum, 4:19776 (N-78-21295) 
COBALT/ROOT ABSORPTION 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
COBALT/SLIDING FRICTION 
Friction and metal transfer for single-crystal silicon carbide in 
contact with various metals in vacuum, 4:19775 (N-78-21294) 
COBALT 55/USES 
Biomedical research with cyclotron produced radionuclides. 
Progress report, October 1, 1977-September 30, 1978, 4:20422 
(COO-4268-2) 
COBALT 59 TARGET/NEUTRON REACTIONS 
Radiative transitions from unbound states of Fe and Co nuclei, 
4:20834 
COBALT 60/DEPOSITION 
Radioactive contamination under applied potentials in high 
temperature water (Cobalt 60), 4:19779 
COBALT BASE ALLOYS 
See also STELLITE 
COBALT BASE ALLOYS/CASTING 
Reinforced cobalt alloy composite for turbine blade application. 
Technical report, 4:19818 (AD-A-052669) 
COBALT BASE ALLOYS/IMPACT STRENGTH 
Reinforced cobalt alloy composite for turbine blade application. 
Technical report, 4:19818 (AD-A-052669) 
COBALT BASE ALLOYS/MATERIALS TESTING 
Evaluation of materials exposed to high-velocity, high-salinity, 
highly mineralized geothermal brine, 4:18605 (UCRL-80755) 
COBALT COMPLEXES/CATALYTIC EFFECTS 
Chloro-meso-tetraphenylporphyrinatocobalt(III) as catalyst for 
quadricyclane isomerization , 4:19900 
COBALT COMPLEXES/CHEMICAL REACTIONS 
Chloro-meso-tetraphenylporphyrinatocobalt(III) as catalyst for 
quadricyclane isomerization , 4:19900 
COBALT OXIDES 
Potentiostatic pulse study of oxygen evolution on teflon bonded 
nickel cobalt oxide electrodes, 4:19931 
COBALT OXIDES/CATALYTIC EFFECTS 
Catalysis and unconventional energy systems, 4:17682 
COBALT PHOSPHIDES/CATALYTIC EFFECTS 
Electrocatalytic oxidation on non-noble metal catalysts, 4:19925 
INUTS/WASTE PRODUCT UTILIZATION 
Charcoal production and utilization of coconut shells and trunk in 
the Philippines, 4:19658 
COELENTERATA 
See CNIDARIA 
CO-GENERATION 
Combined heat and power: a discussion of energy paper 20, 
4:19417 (N-78-21608) 
Contribution to the solution of problems concerning urban district 
heating supply. Pt. 2, 4:19545 
Contribution to the solution of problems concerning urban district 
heating supply. Pt. 3, 4:19541 
Contribution to the solution of problems concerning urban district 
heating supply. Pt. 4, 4:19536 
Contribution to the solution of problems concerning urban district 
heating supply. Pt. 5, 4:19533 
CO-GENERATION/AVAILABILITY 
Cogeneration to the rescue, 4:19409 (EPRI-EM-718-W) 
CO-GENERATION/ECONOMICS 
Cogeneration to the rescue, 4:19409 (EPRI-EM-718-W) 
CO-GENERATION/EFFICIENCY 
Cogeneration and efficient energy use: current practices and 
trends in West Germany, 4:19404 (EPRI-EM-718-W) 
Cogeneration to the rescue, 4:19409 (EPRI-EM-718-W) 
CO-GENERATION/ENERGY EFFICIENCY 
Industrial cogeneration: an assessment of system alternatives, 
4:19406 (EPRI-EM-718-W) 
CO-GENERATION/EVALUATION 
Cogeneration technology alternatives study, 4:19374 (EPRI-EM- 
718-W) 
Cogeneration evaluation, 4:19401 (EPRI-EM-718-W) 
~— on industrial cogeneration potential, 4:19410 (EPRI-EM- 
18-W) 
CO-GENERATION/FEASIBILITY STUDIES 
Experiences with cogeneration (Institutional problem; favorable 
and unfavorable factors), 4:19408 (EPRI-EM-718-W) 





CO-GENERATION/GAS TURBINES 


CO-GENERATION/GAS TURBINES 
Investigations of coal-fired combustion turbines for cogeneration, 
4:19381 (EPRI-EM-718-W) 
Wood-fueled cogeneration gas-turbine power plant, 4:19377 
(EPRI-EM-718-W) 
CO-GENERATION/GOVERNMENT POLICIES 
Administration perspective on dual energy use systems, 4:19391 
(EPRI-EM-718-W) 
CO-GENERATION/IMPLEMENTATION 
Investigations of coal-fired combustion turbines for cogeneration, 
4:19381 (EPRI-EM-718-W) 
CO-GENERATION/LEGAL ASPECTS 
Administration perspective on dual energy use systems, 4:19391 
(EPRI-EM-718-W) 
CO-GENERATION/MEETINGS 
Workshop proceedings: dual energy use systems (39 papers), 
4:19390 (EPRI-EM-718-W) 
CO-GENERATION/OPERATION 
Case example: cogeneration experience at San Diego Gas and 
Electric Company, 4:19388 (EPRI-EM-718-W) 
Case example: cogeneration experience at Southern California 
Edison Company, 4:19389 (EPRI-EM-718-W) 
Cogeneration and efficient energy use: current practices and 
trends in West Germany, 4:19404 (EPRI-EM-718-W) 
CO-GENERATION/PERFORMANCE 
Cogeneration: Southern California Edison's experience, 4:19402 
(EPRI-EM-718-W) 
One utility's experience with cogeneration (Gulf States Utilities), 
4:19392 (EPRI-EM-718-W) 
Unique approach to cogeneration (Applied Energy, Inc., San 
Diego, Calif.), 4:19403 (EPRI-EM-718-W) 
CO-GENERATION/PLANNING 
Utility and industrial energy center (Weyerhaeuser Company and 
Eugene (OR) Water and Electric Board), 4:19407 (EPRI-EM- 
718-W) 
CO-GENERATION/REVIEWS 
History of the nuclear cogeneration project at Midland, Michigan, 
4:19400 (EPRI-EM-718-W) 
CO-GENERATION/TECHNOLOGY ASSESSMENT 
Cogeneration technology alternatives study, 4:19374 (EPRI-EM- 
718-W) 
Industrial cogeneration: an assessment of system alternatives, 
4:19406 (EPRI-EM-718-W) 
CO-GENERATION/TOTAL ENERGY SYSTEMS 
Residential application of total energy (Jersey City, New Jersey), 
4:19373 (EPRI-EM-718-W) 
CO-GENERATION/USES 
Cogeneration, 4:19399 (EPRI-EM-718-W) 
COINCIDENCE CIRCUITS/PERFORMANCE 
High rate 4a B-y coincidence counting system, 4:20211 (CONF- 
781033-11) 
COKE/MECHANICAL PROPERTIES 
Impact of pre-heating on the properties of coking blends, 4:17657 
COKE OVENS/CLEANING 
Device for cleaning up coke oven batteries, 4:17658 
COKE OVENS/DESIGN 
Some improvements in the design of coke oven machines, 4:17655 
COKE OVENS/FUEL FEEDING SYSTEMS 
Charger for pre-dried fine coal onto feeding cars for coking 
batteries (Patent), 4:17659 
COKE OVENS/OPERATION 
Process for the preheating of coking coals, large-scale experiences, 
economics and development tendencies, 4:17654 
COKE OVENS/POLLUTION CONTROL EQUIPMENT 
Arrangement for preventing dust and steam emission during the 
production of coke and uses of this arrangement (Patent), 
4:20185 
COKE-OVEN GAS 
See COAL GAS 
COLLAGEN/BIOLOGICAL EFFECTS 
Burro aortic collagen: platelet aggregating activity and 
ultrastructural changes induced by plasma, 4:20378 
COLLAGEN/BIOS ESIS 
Dependence of the differentiated state on the cellular 
environment: modulation of collagen synthesis in tendon cells, 


4:20384 
COLLAGEN/ULTRASTRUCTURAL CHANGES 
Burro aortic collagen: platelet aggregating activity and 
ultrastructural changes induced by plasma, 4:20378 
COLLECTIVE ACCELERATORS/BEAM DYNAMICS 
Beam-front dynamics and ion acceleration in drifting intense 
relativistic electron beams, 4:20203 (IPPCZ-213) 
LLECTRONS 


See SELF-POWERED NEUTRON DETECTORS 
COLLIERIES 
See COAL MINES 
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COLLISIONAL PLASMA/PLASMA CONFINEMENT 
Observation of the effect of shear on vortex diffusion in a 
collisional plasma, 4:20916 
COLLISIONLESS PLASMA/PLASMA WAVES 
Langmuir solitons, 4:20988 
COLLOIDS 
See also AGAR 
EMULSIONS 
COLLOIDS/PRODUCTION 
Process for producing Xanthomonas hydrophilic colloid, product 
resulting therefrom, and use thereof in displacement of oil from 
partially depleted reservoirs (Patent), 4:17905 
COLORADO/GEOCHEMICAL SURVEYS 
Uranium hydrogeochemical and stream sediment reconnaissance 
. “a NTMS Quadrangle, Colorado, 4:18052 (GJBX- 
135 
COLORADO/GEOTHERMAL RESOURCES 
Geothermal energy resources of the western United States, 
4:18522 
COLORADO/RADIOACTIVE MINERALS 
Radioactive mineral occurences of Colorado and bibliography 
(2500 citations in bibliography), 4:18043 (GJBX-5(79)) 
COLORADO/SOLAR ENERGY 
Legal and institutional perspectives on solar energy in Colorado. 
A case study of land use and energy decision-making. Final 
report, 4:18291 (PB-279994) 
COLORADO/WATER RESOURCES 
Water for oil shale development in western Colorado: a legal 
te, 1977, 4:18042 
COL’ IA RIVER BASIN/GEOLOGY 
Preliminary geologic map of the late Cenozoic sediments of the 
western half of the Pasco Basin, 4:20511 (RHO-BWI-LD-8) 
ILUMBIUM 
See NIOBIUM 
IMBINED-CYCLE POWER PLANTS 
Peaking heat and power plants with combined utilization of steam 
and gas turbine sets, 4:18677 
COMBINED-CYCLE POWER PLANTS/DESIGN 
Combined gas-steam turbine power plant (Patent), 4:18692 
High-temperature combined gas and steam power plant, 4:18691 
Waste heat recovery: the steam turbine in combined cycle 
operation, 4:18718 
COMBINED-CYCLE POWER PLANTS/STACKS 
Stack for a power plant unit with gas/steam cycle (Patent), 
4:18741 
COMBINED-CYCLE POWER PLANTS/THERMAL 
POLLUTION 
Stack for a power plant unit with gas/steam cycle (Patent), 
4:18741 
COMBINED-CYCLE POWER PLANTS/WASTE HEAT 
= a power plant unit with gas/steam cycle (Patent), 
4:18741 
COMBUSTION 
See also FLUIDIZED-BED COMBUSTION 
SPONTANEOUS COMBUSTION 
COMBUSTION/MATHEMATICAL MODELS 
Mathematical theory of laminar combustion. II. The premixed 
plane flame. Technical summary report, 4:19948 (AD-A-054537) 
COMBUSTION CHAMBERS 
See also COMBUSTORS 
COMBUSTION CHAMBERS/DESIGN 
Mixed cycle stratified charge engine with ignition antechamber 
(Patent), 4:19682 
COMBUSTION CHAMBERS/HEAT TRANSFER 
Approximate analytical graph method of computing local heat 
transfer in an internal combustion engine cylinder, 4:19679 
COMBUSTION CHAMBERS/OPERATION 
a device for the combustion of - coal (Patent), 
COMBUSTION KINETICS 
Experimental and theoretical studies of chemical dynamics and 
instabilities in irreversible processes. Technical report, 4:19950 
(AD-A-055939) 
The absolute measurement of rate constants for some key 
reactions involving free radicals. Final report | ieavaty 1975-28 
February 1978, 4:19951 (AD-A-056022) 
COMBUSTION PRODUCTS/ELECTRIC CONDUCTIVITY 
MHD composition and properties of working fluids in open cycle 
oles ydrodynamic generators, 4:19479 (CONF-770402-7) 


See also BURNERS 
COMBUSTION CHAMBERS 
IGNITION SYSTEMS 
COMBUSTORS/DESIGN 
Combustion apparatus hoa 4:20164 
COMBUSTORS/OPERATI 
Combustion apparatus (Patent), 4:20164 
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COMBUSTORS/PERFORMANCE 

Effects of high availability fuels on combustor properties. Interim 
report, 4:19947 (AD-A-054229) 

COMMERCIAL BUILDINGS/DATA ACQUISITION SYSTEMS 

Advantages of a real time data acquisition, monitoring, and 
analysis system for a restaurant equipped for energy 
conservation, heat reclamation, and solar energy, 4:18396 
(CONF-780432-) 

COMMERCIAL BUILDINGS/ENERGY CONSERVATION 

Advantages of a real time data acquisition, monitoring, and 
analysis system for a restaurant equipped for energy 
conservation, heat reclamation, and solar energy, 4:18396 
(CONF-780432-) 

Installation for heating a fluid, preferably water, in a conventional 
central heating system, using the waste heat produced by a 
number of refrigerators (Patent), 4:19590 

COMMERCIAL BUILDINGS/HEAT RECOVERY 

Advantages of a real time data acquisition, monitoring, and 
analysis system for a restaurant equipped for energy 
conservation, heat reclamation, and solar energy, 4:18396 
(CONF-780432-) 

COMMERCIAL BUILDINGS/HEATING SYSTEMS 

Radiant energy heating system with power exhaust and excess air 

inlet (Patent), 4:19589 
COMMERCIAL BUILDINGS/SOLAR SPACE HEATING 

Advantages of a real time data acquisition, monitoring, and 
analysis system for a restaurant equipped for energy 
conservation, heat reclamation, and solar energy, 4:18396 
(CONF-780432-) 

COMMERCIAL BUILDINGS/SPACE HEATING 

Economic considerations for heating of an industrial hall taking 

into account the application of the heat pump, 4:19588 
COMMERCIAL NUCLEAR SHIPS/ACCIDENTS 

Computer solution of accelerations caused by collision. Volume I. 
Report. Final report January-May 1978, 4:19169 (PB-283211) 

Sectional property tabulations for computer solution of 
accelerations caused by collision. Volume II. Final report 
January-May 1978, 4:19170 (PB-283212) 

COMMUNITIES/DATA 

Community data paradox: an informal look into data available for 

simulating community processes, 4:19333 (ANL/ICES-TM-19) 
COMMUNITIES/ECONOMIC DEVELOPMENT 

Environmental reviews done by communities: are they needed. 

Are they adequate, 4:20278 (CED-77-123) 
COMMUNITIES/ENERGY CONSERVATION 

Comprehensive community energy planning. Volume 1 (of two 
volumes). A workbook, 4:19425 (HCP/M0023-01) 

Comprehensive community energy planning. Volume 2 (of two 
volumes). Appendices, 4:19426 (HCP/M0023-02) 

COMMUNITIES/ENERGY CONSUMPTION 

Comprehensive community energy planning. Volume | (of two 
volumes). A workbook, 4:19425 (HCP/M0023-01) 

Comprehensive community energy planning. Volume 2 (of two 
volumes). Appendices, 4:19426 (HCP/M0023-02) 

COMMUNITIES/ENERGY MANAGEMENT 

Comprehensive community energy planning. Volume | (of two 
volumes). A workbook, 4:19425 (HCP/M0023-01) 

Comprehensive community energy planning. Volume 2 (of two 
volumes). Appendices, 4:19426 (HCP/M0023-02) 

COMMUNITIES/ENERGY SOURCE DEVELOPMENT 

Financing options for communities near large energy 
developments, 4:19341 (PB-265706) 

Problems of financing services and facilities in communities 
impacted by energy resource development, 4:19342 (PB-265706) 

COMMUNITIES/POPULATION DYNAMICS 

Approach to assessing local socio-cultural impacts using 
projections of population growth and composition, 4:19336 
(ANL/EES-TM-24) 

COMMUNITIES/PUBLIC UTILITIES 

Energy-related community development: private-sector risks and 

public-sector remedies, 4:19340 (PB-265706) 
COMMUNITIES/SIMULATION 
Community data paradox: an informal look into data available for 
simulating community processes, 4:19333 (ANL/ICES-TM-19) 
COMPOSITE MATERIALS 
See also CERMETS 
SUPERCONDUCTING COMPOSITES 
COMPOSITE MATERIALS/MECHANICAL PROPERTIES 

Theoretical and experimental determination of mechanical 

properties of superconducting coil composites, 4:19990 
COMPOSITE MATERIALS/OPTICAL PROPERTIES 
Granular optical materials. Final report, 1 January 1975-31 
December 1977, 4:18473 (AD-A-054099) 
COMPOSITE MATERIALS/PERMEABILITY 
Thin sand filled resin overlays, 4:19821 (BNL-24079) 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 


COMPUTER CODES/N CODES 


COMPRESSED AIR STORAGE POWER PLANTS/GAS 

COMPRESSORS 

Performance of a hydraulic air compressor for use in compressed 
air energy storage power systems, 4:19281 

COMPRESSORS 
See also GAS COMPRESSORS 

COMPRESSORS/PERFORMANCE 

Screw Compressors for use in heat pump plants, 4:19549 
COMPRESSORS/PERFORMANCE TESTING 

Turbo compressors for use in heat pumps, 4:19550 
COMPRESSORS/TURBINE BLADES 

High power turbine wheel (Patent), 4:19977 
COMPUTER CODES/A CODES 

AMPxX: a modular system for multigroup cross-section generation 
and manipulation, 4:20868 (ORNL/RSIC-41) 

Radiation dose analysis of a PWR 1 accident for the projected 
reactor site at Cementon, New York, 4:20462 (AD-A-052681) 

Resolved resonance processing in the AMPX modular code 
system (BONAMI, NITAWL, ROLAIDS modules), 4:20878 
(ORNL/RSIC-41) 

COMPUTER CODES/B CODES 

BEHAVE-4: light water reactor fuel rod analysis code, 4:18802 
(EPRI-NP-892) 

Resolved resonance processing in the AMPX modular code 
system (BONAMI, NITAWL, ROLAIDS modules), 4:20878 
(ORNL/RSIC-41) 

The building loads analysis and system thermodynamics program 
(BLAST). release number 1. Software, 4:19514 (AD-A-036226) 

COMPUTER CODES/C CODES 

COUPLEFLO: a computer code for coupled creeping viscous 
flow and conductive-convective heat transfer. Part I. 
Theoretical background, 4:19745 (SAND-78-1046) 

CREST : a computer program for the calculation of composition 
dependent self-shielded cross-sections, 4:19024 (BARC-924) 

Numerical model for the investigation of the flow and isotope 
concentration field in an ultracentrifuge (CENTAURE), 
4:18071 

COMPUTER CODES/D CODES 

DOT-IV two-dimensional discrete ordinates transport code with 
space-dependent mesh and quadrature (In FORTRAN for IBM 
360, 370, 3033, and CDC 7600, CYBER 176 and STAR 100), 
4:20873 (ORNL-TM-6529) 

COMPUTER CODES/E CODES 

The ESSEX Program: a study of the effects of underground low- 
yield nuclear weapons employed in a tactical warfare scenario, 
4:20256 (AD-A-056490) 

COMPUTER CODES/G CODES 

Code implementation of partial-range angular scattering cross 
sections: GAMMER and MORSE, 4:20870 (ORNL/RSIC-41) 

Computer codes for provisional values of radioactive wastes from 
a nuclear power plant. Part 1 Boiling water reactors, 4:18800 
(CNEN-RT/DISP-77-6) 

User manual for GEOCITY: a computer model for geothermal 
district heating cost analysis, 4:18629 (PNL-2742) 

COMPUTER CODES/H CODES 

Further development of the LMFBR accident analysis codes 
HOPE and KADIS: automatic data transfer, new equation of 
state, 4:19217 (KFK-2546) 

COMPUTER CODES/K CODES 

Further development of the LMFBR accident analysis codes 
HOPE and KADIS: automatic data transfer, new equation of 
state, 4:19217 (KFK-2546) 

COMPUTER CODES/L CODES 

LASS-II, computer program for analysis of seismic response and 
liquefaction of horizontally layered saturated sands. Technical 
report, 4:20331 (PB-281108) 

Probability intervals for the reliability of complex systems using 
Monte Carlo simulation (LIMITS code for transient overpower 
accident analysis), 4:19231 (PB-280191) 

COMPUTER CODES/M CODES 

Code implementation of penn angular scattering cross 
sections: GAMMER and MORSE, 4:20870 (ORNL/RSIC-41) 

MACK/MACKLIB system for nuclear response functions, 
4:20877 (ORNL/RSIC-41) 

MACKLIB-IV: a library of nuclear response functions generated 
with the MACK-IV computer program from ENDF/B-IV, 
4:21121 (ANL/FPP/TM-106) 

Matpro-version 10: a handbook of materials properties for use in 
the analysis of light water reactor fuel rod behavior, 4:18808 
(TREE-NUREG-1180) 

New resonance cross section calculational algorithms (For 
MICROX code), 4:20875 (ORNL/RSIC-41) 

COMPUTER CODES/N CODES 

NJOY nuclear data processing system: user's manual (For CDC 

7600), 4:20866 (LA-7584-M) 





COMPUTER CODES/O CODES 


Resolved resonance processing in the AMPX modular code 
system (BONAMI, NITAWL, ROLAIDS modules), 4:20878 
(ORNL/RSIC-41) 

COMPUTER CODES/O CODES 

Computer software for planning and design of community energy 

systems (Oasis computer codes), 4:19659 (CONF-781 182-2) 
COMPUTER CODES/P CODES 

PUMA: a technique for LMFBR blanket fuel management 

analysis, 4:18953 
COMPUTER CODES/R CODES 

Analytic angular integration technique for generating multigroup 
transfer matrices (Incorporated into ROLAIDS), 4:20869 
(ORNL/RSIC-41) 

Assessment of the RELAP4/MOD6 thermal-hydraulic transient 
code for PWR experimental applications. Volume 1. Assessment 
analysis, 4:19178 (CAAP-TR-78-035(Vol.)) 

Comparisons of RETRAN and two-velocity two-phase flow 
models with experimental data. Interim report (BWR; PWR), 
4:18803 (EPRI-NP-928) 

Resolved resonance processing in the AMPX modular code 
system (BONAMI, NITAWL, ROLAIDS modules), 4:20878 
(ORNL/RSIC-41) 

COMPUTER CODES/S CODES 

Computer codes for provisional values of radioactive wastes from 
a nuclear power plant. Part 1 Boiling water reactors, 4:18800 
(CNEN-RT/DISP-77-6) 

COMPUTER CODES/T CODES 

Analysis of ventilation systems subjected to tornado conditions, 
May 1-September 30, 1977 (TVENT), 4:19992 (LA-7550-MS) 

TRUCK - a digital computer program for calculating the response 
of ARMY vehicles to blast waves. Final report 19 July 1976-4 
March 1977, 4:20253 (AD-A-056347) 

COMPUTER LANGUAGES 
See PROGRAMMING LANGUAGES 
COMPUTERS 
See also AMDAHL COMPUTERS 
HYBRID COMPUTERS 
IBM COMPUTERS 
Computer file of oil reservoir fluid property data, 4:17918 
COMPUTERS/PROGRAMMING LANGUAGES 
Control languages, 4:21147 (SAND-78-7078) 
CONCENTRATING COLLECTORS/DESIGN 
Design OL NA ackage for concentrating solar collector panels, 4:18480 
ASA/CR-150788) 

Plane f for the solar heating of a liquid or gaseous heat carrier 
(Patent), 4:18504 

Solar energy reflector collector (Patent), 4:18510 

CONCRETES 
See also PRESTRESSED CONCRETE 
CONCRETES/FABRICATION 

Rapid patching of deteriorated concrete using polymer concrete, 

4:19822 (BNL-24217) 
CONCRETES/HEAT STORAGE 

Encapsulation of phase change materials in concrete masonry 
construction. Progress report No. 2, March 1978-May 1978, 
4:19290 (BNL-50896) 

CONCRETES/PRODUCTION 

Interim technical report on the performance of blended cements in 
concrete viewed in relation to the potential offered by these 
cements for reducing energy consumption in cement 
manufacture, 4:19610 (DOE/CS-0039/1) 

CONCRETES/USES 
Rapid patching of deteriorated concrete using polymer concrete, 
4:19822 (BNL-24217) 
CONDENSER COOLING SYSTEMS 
See also COOLING SYSTEMS 
CONDENSER COOLING SYSTEMS/CHLORINATION 

Power plant cooling water chlorination in northern California. 
Extramural report, 31 October 1975-30 December 1976, 4:18674 
(PB-28 1602) 

CONDENSER COOLING SYSTEMS/INTAKE STRUCTURES 

Biological evaluation of devices used for reducing entrainment 
and impingement losses at thermal power plants, 4:18670 
(CONF-7809 109-1) 

CONDENSERS 
See also STEAM CONDENSERS 
CONDENSERS/OPERATION 

Waste heat rejection from geothermal power stations, 4:18584 

(ORNL/TM-6533) 
CONSERVATION (RESOURCE) 

See RESOURCE CONSERVATION 
CONSTRUCTION INDUSTRY/DECISION MAKING 

Energy decision-making and the diffusion of solar technology in 

the ~ aa er excerpts from the final draft of a working 
T 
CONSUMERS MICHIGAN PALISADES REACTOR 
See PALISADES-] REACTOR 
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CONTACTORS 
See SWITCHES 
CONTAINMENT 
(Means and methods for preventing the escape of fission products to 
the atmosphere, particularly in the case of reactor accidents.) 
See also CONTAINMENT BUILDINGS 
CONTAINMENT SHELLS 
CONTAINMENT SYSTEMS 
CONTAINMENT/INERT ATMOSPHERE 
Hydrogen suppression study and testing of Halon 1301. Phase III. 
inal report October 1976-March 1978 (Ship propulsion 
reactors), 4:19227 (PB-278911) 
CONTAINMENT BUILDINGS 
Reactor building for a nuclear reactor (Patent), 4:19279 
CONTAINMENT BUILDINGS/RADIOACTIVE AEROSOLS 
Investigations on the interactions of fission products and aerosols 
in LWR-containments, 4:19214 (KFK-2500) 
CONTAINMENT BUILDINGS/SEISMIC EFFECTS 
Elastic-plastic dynamic analysis of a reactor building. II. Study by 
example analyses, 4:19267 
CONTAINMENT BUILDINGS/STRESS ANALYSIS 
Elastic-plastic dynamic analysis of a reactor building. II. Study by 
example analyses, 4:19267 
CONTAINMENT SHELLS 
Steel containments for nuclear reactor plants (Patent), 4:19272 
CONTAINMENT SHELLS/OPENINGS 
Environmetal qualification test of electrical penetration for PWR 
type nuclear power stations, 4:19268 
CONTAINMENT SYSTEMS 
Dynamic load of BWR pressure suppression systems, 4:19216 
(KFK-2500) 
Nuclear reactor plant with containment (Patent), 4:19271 
CONTAINMENT SYSTEMS/AIR FILTERS 
Post-accident filtration as a means of improving containment 
effectiveness, 4:19229 (PB-280102) 
CONTAINMENT SYSTEMS/DESIGN 
Post-accident filtration as a means of improving containment 
effectiveness, 4:19229 (PB-280102) 
CONTAINMENT SYSTEMS/GAS FLOW 
HTGR depressurization analysis, 4:18898 (BNL-NUREG-25334) 
CONTAINMENT SYSTEMS/LEAKS 
Analyzing containment leakage from a sodium fire by the response 
surface method, 4:19241 
CONTAINMENT SYSTEMS/PRESSURE SUPPRESSION 
Heat transfer in condensing jets of steam in water (pressure- 
suppressure systems), 4:19180 (CNEN-RT/ING-77-8) 
CONTAINMENT SYSTEMS/STRESS ANALYSIS 
Safety margins associated with containment structures under 
dynamic loading (BWR Mark I), 4:19238 (UCRL-52581) 
Structural and containment response to LMFBR accidents, 
4:19182 (CONF-781022-27) 
CONTINENTAL SHELF/RESOURCE ASSESSMENT 
OCS oil and gas: an assessment of the Department of the Interior 
Environmental Studies Program (Book), 4:19450 
CONTINUOUS MINERS/DESIGN 
Continuous slipformed-concrete lining system compatible with the 
Blind Shaft Boring Machine. Final technical report as of June 
1978, 4:17763 (FE-9126-1) 
CONTROL ELEMENTS 
Control element (Patent), 4:19133 
Control rod for reactor (Patent), 4:19135 
CONTROL ELEMENTS/DENSITY 
Nondestructive examination of B,C absorber rods with dual- 
energy gamma gauge and multigauge scanners, 4:20147 
CONTROL ELEMENTS/DISPLACEMENT GAGES 
Position indication for showing the position of a nuclear reactor 
control rod (Patent), 4:19130 
CONTROL ELEMENTS/GAMMA RADIOGRAPHY 
Nondestructive examination of ByC absorber rods with dual- 
energy gamma gauge and multigauge scanners, 4:20147 
CONTROL ELEMENTS/SUPPORTS 
Control rod configuration for a nuclear reactor (Patent), 4:19128 
CONTROL ROD DRIVES 
Control rod drive mechanism (Patent), 4:19134 
Control rod drive mechanism (Patent; BWR), 4:19136 
Drives for cross-shaped nuclear reactor control rods (Patent), 
4:19129 
CONTROL ROD EFFECTIVENESS 
See CONTROL ROD WORTHS 
CONTROL ROD WORTHS 
Effective method for estimating multiple control rod worths in 
large fast reactors, 4:19125 
CONTROL RODS 
See CONTROL ELEMENTS 
CONTROL SYSTEMS 
(For automated processes including feedback.) 
See also ON-LINE CONTROL SYSTEMS 





APRIL 30, 1979 


REACTOR CONTROL SYSTEMS 
CONTROL SYSTEMS/RELIABILITY 
Approximate formulas for the reliability parameters of 
periodically tested m-of-n systems with exponentially 
distributed lifetime of the subsystems, 4:19123 
CONTROL SYSTEMS/SIMULATION 
Tokamak control simulator, 4:21130 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
CONVERTERS (ANALOG-DIGITAL) 
See ANALOG-TO-DIGITAL CONVERTERS 
CONVEYORS/DESIGN 
Ash removal equipment arranged on a lifting mechanism for 
pulverized-coal furnaces of large-capacity steam generators 
(Patent), 4:18698 
CONVEYORS/OPERATION 
Cable belt installation, operation and maintenance, 4:17822 
CONVEYORS/REMOTE CONTROL 
Automation of coal winning and transport at the Birmingham 
International Conference, 4:17799 
LERS 


See HEAT EXCHANGERS 
COOLING PONDS/OPTIMIZATION 
Optimization of low-potential complex of nuclear power plants 
with a mixed system of circulating water supply, 4:19007 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 
See also CONDENSER COOLING SYSTEMS 
REACTOR COOLING SYSTEMS 
COOLING SYSTEMS/DESIGN 
Floating dry cooling: a competitive alternative to evaporative 
cooling in a binary cycle geothermal power plant, 4:18583 
(LBL-7087) 
COOLING SYSTEMS/OPERATION 
Waste heat rejection from geothermal power stations, 4:18584 
(ORNL/TM-6533) 
COOLING SYSTEMS/SALINITY 
Predicting salt composition of water in circulatory cooling 
systems, 4:18682 
COOLING SYSTEMS/THERMAL EFFLUENTS 


Equipment for cooling down large volumina of heated water, e.g. 


industrial sewage, 4:20175 
COOLING TOWERS 
See also MECHANICAL DRAFT COOLING TOWERS 
NATURAL DRAFT COOLING TOWERS 
COOLING TOWERS/AIR POLLUTION 

Airborne monitoring of cooling tower effluents. Volume I. 

Technical summary. Final report, 4:20287 (PB-279076) 
COOLING TOWERS/BIBLIOGRAPHIES 

Cooling towers (citations from the NTIS data base). Report for 
1964-August 1978, 4:18671 (NTIS/PS-78/0898) 

Cooling towers: environmental studies (citations from the 
engineering index data base). Report for 1970-August 1978, 
4:18673 (NTIS/PS-78/0900) 

COOLING TOWERS/DESIGN 

Air from new pipes. M.A.N. has developed a new dry-cooling 
system, 4:18680 

Cooling tower (Patent), 4:18686 

Efficiency and utilization of cooling towers (Patent), 4:18688 

Trickle plate for cooling towers (Patent), 4:18684 

COOLING TOWERS/HEAT EXCHANGERS 

Evaporation heat exchanger (Patent), 4:18687 

COOLING TOWERS/HEAT TRANSFER 

Contribution to the calculation of direct water-to-air heat 

exchangers, i.e. without partitions, 4:18685 
COOLING TOWERS/OPTIMIZATION 

Optimization of low-potential complex of nuclear power plants 

with a mixed system of circulating water supply, 4:19007 
COOLING TOWERS/PLUMES 

Airborne monitoring of cooling tower effluents. Volume I. 
Technical summary. Final report, 4:20287 (P'B-279076) 

Drift modeling and monitoring comparisons, 4:: 8683 

COOLING TOWERS/VENTILATION 

Dry/wet water cooling tower ventilated from ground level 

(Patent), 4:18675 
COORDINATES/OPTIMIZATION 
One-point location of an area response protection group, 4:21145 
(SAND-78-1788) 
COPPER/ADHESION 
Preparation of metals for plating: ring shear tests, 4:19726 
COPPER/BLISTERS 

ae Eanes in metals (Helium atoms thermal to 3.5 MeV), 

4:1 


COPPER/CHEMICAL ANALYSIS 
Levels of chemical contaminants in nonoccupationally exposed 
U.S. residents, 4:19820 (ORNL/EIS-142) 


COSMIC RADIATION/BIBLIOGRAPHIES 


COPPER/EROSION 
Friction and metal transfer for single-crystal silicon carbide in 
contact with various metals in vacuum, 4:19775 (N-78-21294) 
Wear of single-crystal silicon carbide in contact with various 
metals in vacuum, 4:19776 (N-78-21295) 
COPPER/HEALTH HAZARDS 
Levels of chemical contaminants in nonoccupationally exposed 
U.S. residents, 4:19820 (ORNL/EIS-142) 
COPPER/MATERIALS RECOVERY 
Recovery of copper from granulated blast furnace slag. Report of 
investigations 1977, 4:19646 (PB-279660) 
COPPER/PHYSICAL RADIATION EFFECTS 
Helium blistering in metals (Helium atoms thermal to 3.5 MeV), 
4:19766 
COPPER/PION MINUS REACTIONS 
Study of 7” A interactions with emission of several fast protons, 
4:20734 
Study of muon pair production at Serpukhov (7~,(K-, anti p + 
Be; 7~ + W and Cu), 4:20817 (JINR-D-1,2-10400) 
COPPER/PROTON REACTIONS 
Observation of prompt neutrinos from 400 GeV proton nucleus 
interactions (Upper limits, particle fluxes), 4:20711 
Results of a beam dump experiment at the CERN SPS neutrino 
facility (Cross sections, limits), 4:20738 
COPPER/SLIDING FRICTION 
Friction and metal transfer for single-crystal silicon carbide in 
contact with various metals in vacuum, 4:19775 (N-78-21294) 
COPPER/TOXICITY 
Effects of temperature on aquatic organism sensitivity to selected 
chemicals, 4:20476 (PB-279763) 
COPPER 65 TARGET/KRYPTON 86 REACTIONS 
Evaporation residue products from reactions with **Kr, 4:20837 
COPPER ALLOYS/CRYSTAL MODELS 
Modeling of face-centered cubic solid solutions, 4:19736 
COPPER ALLOYS/ELECTRICAL PROPERTIES 
Effect of particle hardening in copper-iron composite fiber 
materials on mechanical and electrical properties, 4:19731 (IS- 
Trans-104) 
COPPER ALLOYS/MECHANICAL PROPERTIES 
Effect of particle hardening in copper-iron composite fiber 
materials on mechanical and electrical properties, 4:19731 (IS- 
Trans-104) 
COPPER ALLOYS/SURFACE COATING 
Preparation of metals for plating: ring shear tests, 4:19726 
COPPER SULFIDES 
See also CHALCOPYRITE 
COPPER SULFIDES/CRITICAL FIELD 
Superconductivity of certain ternary molybdenum compounds, 
4:19837 (N-78-21958) 
CORDOVA QUAD CITIES-1 REACTOR 
See QUAD CITIES-1 REACTOR 
CORDOVA QUAD CITIES-2 REACTOR 
See QUAD CITIES-2 REACTOR 
CORE FLOODING SYSTEMS/PERFORMANCE TESTING 
Semiscale Mod-3 Test S-07-5, baseline test series, 4:19239 (WR-S- 
78-019) 
CORIUM/THERMODYNAMIC PROPERTIES 
Constitution and reaction behaviour of LWR-materials under core 
melting conditions, 4:19204 (KFK-2500) 
Experiments with simulated large core melts (preliminary project), 
4:19206 (KFK-2500) 
CORONA (SOLAR) 
See SOLAR CORONA 
CORROSION RESISTANT ALLOYS/MATERIALS TESTING 
New corrosion-resistant steels and metallic coatings for equipment 
at geothermal electric power stations, 4:18608 (CONF-751270- 
(Summ.)) 
COSMIC GAMMA BURSTS/COSMIC GAMMA SOURCES 
Intensity distribution of cosmic gamma-ray bursts, 4:20545 
COSMIC GAMMA SOURCES 
See also COSMIC GAMMA BURSTS 
Gamma-ray astronomy and the origin of cosmic rays, 4:20559 (N- 
78-22017) 
COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC RADIATION 
See also COSMIC GAMMA BURSTS 
PRIMARY COSMIC RADIATION 
SECONDARY COSMIC RADIATION 
COSMIC RADIATION/BACKGROUND RADIATION 
Cosmic background radiation as a possible product of the quantum 
era in the expansion of the universe, 4:20590 
COSMIC RADIATION/BIBLIOGRAPHIES 
Cosmic rays (a bibliography with abstracts). Report for 1973-April 
1978, 4:20543 (NTIS/PS-78/0406) 





COSMIC RADIATION/ORIGIN 


COSMIC RADIATION/ORIGIN 
Gamma-ray astronomy and the origin of cosmic rays, 4:20559 (N- 
78-22017) 
COSMIC RADIO SOURCES 
See also PULSARS 
SUPERNOVA REMNANTS 
Con nerh astronomy and the origin of cosmic rays, 4:20559 (N- 
-2201 
COSMIC RADIO SOURCES/SYNCHROTRON RADIATION 
Mechanism for the decimeter variability of extragalactic radio 
sources, 4:20560 
COSMIC RADIO SOURCES/VARIATIONS 
Mechanism for the decimeter variability of extragalactic radio 
sources, 4:20560 
COSMIC RAY DETECTION/X-RAY SPECTROMETERS 
Hard x-ray imaging facility for space shuttle: A scientificq and 
conceptual engineering study, 4:20228 (N-78-22016) 
COSMOLOGICAL MODELS 
Macroscopic influence on the spontaneous symmetry breaking in 
quantum field theory, 4:20792 (JINR-D-1,2-10400) 
COSMOLOGICAL MODELS/SCALAR FIELDS 
— isotropic cosmological model, 4:20589 


See UNIVERSE 
COTTON PLANTS/PHOTOSYNTHESIS 
Ecological effects of atmospheric releases from synthetic fuels 
processes (Phytotoxicity of selected gas-stream emissions), 
4:20480 (UCRL-81691) 
COTTON PLANTS/PLANT GROWTH 
Ecological effects of atmospheric releases from synthetic fuels 
processes (Phytotoxicity of selected gas-stream emissions), 
4:20480 (UCRL-81691) 
COUPLED FAST REACTOR MEASUREMENT FACILITY 
See CFRMF REACTOR 
CRACKS/NONDESTRUCTIVE TESTING 
Rayleigh scattering of elastic waves from cracks, 4:20883 
CRACKS/STABILITY 
Directional stability of crack propagation, 4:19746 (UCRL-52593) 
CRATERING EXPLOSIONS 
The ESSEX Program: a study of the effects of underground low- 
yield nuclear weapons employed in a tactical warfare scenario, 
4:20256 (AD-A-056490 
CRBR REACTOR 
See CLINCH RIVER BREEDER REACTOR 
CREEKS 
See RIVERS 
CRITICAL ASSEMBLIES 
See ZERO POWER REACTORS 
CRITICAL HEAT FLUX/MATHEMATICAL MODELS 
Development of the MOD7 CHF Correlation (PWR; BWR), 
4:19233 (PN-181-78) 
CRITICALITY/CONTROL 
Experience with soluble neutron poisons for criticality control at 
ICPP, 4:18086 (CONF-781 105-10) 
CROPS 
Lighting installation with a flat light guide for crop growing in 
buildings without natural light, 4:19619 
CROPS/RADIONUCLIDE KINETICS 
Transuranic mobility in agricultural ecosystems, 4:20351 
CROPS/SOLAR DRYING 
Desiccant as drying agent/heat storage media for crop drying by 
solar energy, 4:18450 (CONF-770686-) 
CRUDE OIL 
See PETROLEUM 
CRYOPUMPS/COMPARATIVE EVALUATIONS 
Cryopumping techniques and design for neutral beam injection 
system, 4:21105 
CRYOPUMPS/PERFORMANCE 
Magnetic fusion energy, 4:21112 (ORNL/TM-6012/V2) 
CRYOSTATS/DESIGN 
Design and operation of a cryomagnetic system for Faraday 
pig used in high-power laser-induced fusion research, 
CRYSTAL RIVER-3 REACTOR/REACTOR START-UP 
Crystal River Unit 3: startup experiences, 4:18873 
CRYSTALS 
See also MOLECULAR CRYSTALS 
MONOCR YSTALS 
CRYSTALS/CHARGED-PARTICLE TRANSPORT 
Radiation from ultrarelativistic particles passing through perfect 
or mosaic crystals, 4:20872 
CRYSTALS/PLASTICITY 
Nonlinear dislocation motion via nonequilibrium molecular 
dynamics, 4:20884 
CURIUM/DIFFUSION 
Theoretical and experimental evaluation of waste transport in 
selected rocks, 4:18180 (PNL-SA-6957) 
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CURIUM 243/BIOLOGICAL RADIATION EFFECTS 
Preface to the injection tables (Pathological changes following 
injection of various doses of selected radionuclides), 4:20453 
(COO-119-253) 
CURIUM 244/BIOLOGICAL RADIATION EFFECTS 
Preface to the injection tables (Pathological changes following 
injection of various doses of selected radionuclides), 4:20453 
(COO-119-253) 
CURIUM 244/DEPOSITION 
Deposition, translocation, and effects of transuranic particles 
inhaled by experimental animals, 4:20475 (PNL-SA-6489) 
CURIUM 244/EXCRETION 
Deposition, translocation, and effects of transuranic particles 
inhaled by experimental animals, 4:20475 (PNL-SA-6489) 
CURIUM 244/LUNG CLEARANCE 
Deposition, translocation, and effects of transuranic particles 
inhaled by experimental animals, 4:20475 (PNL-SA-6489) 
CURIUM 244/RADIATION MONITORING 
Transuranium and other long-lived radionuclides in the environs 
of nuclear power plants, 4:20345 
CURIUM 244/TISSUE DISTRIBUTION 
Deposition, translocation, and effects of transuranic particles 
inhaled by experimental animals, 4:20475 (PNL-SA-6489) 
CURIUM COMPOUNDS/SOLUTION HEAT 
Solution microcalorimeter for measuring heats of solution of 
radioactive elements and compounds, 4:19894 (ORO-4447-081) 
CURIUM ISOTOPES/QUANTITATIVE CHEMICAL ANALYSIS 
Suitability of current analytical methods to meet transuranic 
analysis requirements, 4:20346 
P 


(Construction Work in Progress.) 
CWIP/ECONOMIC IMPACT 
Study of the treatment of construction work in progress and tax- 
timing differences for rate-making purposes in the electric utility 
industry, 4:19456 (TID-28900) 
CYANIDES/TOXICITY 
Effects of temperature on aquatic organism sensitivity to selected 
chemicals, 4:20476 (PB-279763) 
CYCLES (THERMODYNAMIC) 
See THERMODYNAMIC CYCLES 
CYCLOHEXANE/CHEMICAL REACTION YIELD 
Hydrogenation processing of toluene, 4:19915 
CYCLOHEXANE/ELECTRON-MOLECULE COLLISIONS 
Low energy electron scattering from methane (Total cross 
sections, transmitted current derivative, below 1.5 eV), 4:20660 
(ANL-77-65(Pt.1)) 
CYCLONE SEPARATORS/CLEANING 
System for automatically flushing hydrocyclones used in drilling 
mud treatment (Patent), 4:17916 
CYCLONE SEPARATORS/CONTROL SYSTEMS 
Methods for controlling the process of coal concentration in dense 
media cyclones, 4:17828 
CYCLONE SEPARATORS/EFFICIENCY 
Chemical engineering research, 4:19854 (ORNL/TM-6012/V2) 
CYCLOTRON INSTABILITY 
Section III. Research, 4:20955 (UCRL-50002-77) 
CYCLOTRONS/ISOTOPE PRODUCTION 
Biomedical research with cyclotron produced radionuclides. 
Progress report, October 1, 1977-September 30, 1978, 4:20422 
(COO-4268-2) 
CYLINDRICAL PARABOLIC COLLECTORS 
See PARABOL!C TROUGH COLLECTORS 
CYTOLOGICAL TIECHNIQUES 
Bromodeoxyuridine (BUdR)-mithramycin technique for detecting 
cycling and non-cycling cells by flow microfluorometry, 
4:20402 
CYTOLOGICAL TECHNIQUES/AUTOMATION 
Automated analysis and separation of cells from the respiratory 
tract: preliminary characterization studies in hamsters, 4:20399 
CYTOLOGICAL ‘TECHNIQUES/FREEZE DRYING 
Freeze fracture preparation chamber attached to the seam, 4:20403 


D 


D PLUS RESONA.NCES 
See D-1865 RIESONANCES 
D REGION/KINETICS 
Laboratory measurements of selected D-region reactions. Final 
report, 1 October 1976-30 September 1977, 4:20596 (AD-A- 
054361) 
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D REGION/THERMOCHEMICAL PROCESSES 

Laboratory measurements of selected D-region reactions. Final 
report, 1 October 1976-30 September 1977, 4:20596 (AD-A- 
054361) 

D RESONANCES/PAIR PRODUCTION 

Electron-muon coincidences in proton-proton collisions at the 
CERN intersecting storage rings (Luminosity, cross sections), 
4:20712 

D RESONANCES/PARTICLE PRODUCTION 

Hadron production from muon scattering at 219 GeV 
(Preliminary results, 219 GeV, upper limits, angular 
distributions, recoil protons), 4:20702 (COO-3064-015) 

Results of a beam dump experiment at the CERN SPS neutrino 
facility (Cross sections, limits), 4:20738 

D RESONANCES/SEMILEPTONIC DECAY 

Electron-muon coincidences in proton-proton collisions at the 
CERN intersecting storage rings (Luminosity, cross sections), 
4:20712 

D ZERO RESONANCES 
See D-1865 RESONANCES 
D-1865 RESONANCES/PARTICLE PRODUCTION 
Resonance analysis of e* e~ annihilation, 4:20698 
D-1865 RESONANCES/SEMILEPTONIC DECAY 

Observation of prompt single muon production by hadrons at 

Fermilab (400 GeV, cross sections, preliminary results), 4:20727 
DATA 

Community data paradox: an informal look into data available for 

simulating community processes, 4:19333 (ANL/ICES-TM-19) 
DATA ACQUISITION SYSTEMS 

Inexpensive multiplexer temperature measuring system for 
monitoring and evaluation of solar collectors, 4:18479 (CONF- 
780432-) 

Real-time interferometer phase detection system uses 
microcomputer and high-speed digital techniques, 4:20930 
(UCRL-50025-78-2) 

Scylla IV-P computer based control and data acquisition system, 
4:20936 

Update of PPPL’s DAS-1800, 4:20937 

DATA ACQUISITION SYSTEMS/DESIGN 

Moderate cost, calculator-based data acquisition for solar HVAC 
systems, 4:18394 (CONF-780432-) 

DATA ACQUISITION SYSTEMS/MEETINGS 

Conference on performance monitoring techniques for evaluation 
of solar heating and cooling systems, 4:18377 (CONF-780432-) 

DATA ACQUISITION SYSTEMS/OPERATION 

Moderate cost, calculator-based data acquisition for solar HVAC 
systems, 4:18394 (CONF-780432-) 

DATA ACQUISITION SYSTEMS/PERFORMANCE 

Data acquisition system for Texas turbulent torus, 4:20935 

Low-cost monitoring of solar system performance, 4:18459 
(CONF-780432-) 

Microprocessor monitoring system for a solar energy installation, 
4:18400 (CONF-780432-) 

DAYGLOW 
See AIRGLOW 
DC SYSTEMS/SWITCHES 

Implementation of a high speed, heavy current, dc switching 

system. Final report, 4:18778 (PB-283388) 
DEBYE-SCHERRER METHOD/SAMPLE HOLDERS 

X-ray diffraction cell for Debye-Scherrer camera operating at 

hydrogen pressures up to 255 MPa, 4:19895 (UCRL-52585) 
DECANE/COMBUSTION 

Mechanism and characteristics of drop ignition and combustion in 

hydrocarbon fuels, 4:19956 
DECOMMISSIONING 

See REACTOR DECOMMISSIONING 
DECOMPOSITION 

See also CARBONIZATION 
DECOMPOSITION/CHEMICAL REACTION KINETICS 

Comments on kinetics of endothermic decomposition reactions. 2. 
Effect of the solid and gaseous products, 4:19898 

Response to comments on kinetics of endothermic decomposition 
reactions. 2. Effects of solid and gaseous products, 4:19899 

DECONTAMINATION/OPTIMIZATION 
Development of decontamination methods, 4:19942 (KFK-2500) 
DEEP INELASTIC SCATTERING/REVIEWS 

Deep inelastic scattering, 4:20768 (JINR-D-1,2-10400) 

DEEP WATER OIL TERMINALS/BIBLIOGRAPHIES 

Supertankers and superports (citations from the NTIS data base). 
Report for 1964-June 1978, 4:17957 (NTIS/PS-78/08 14) 

Supertankers and superports (citation from the Engineering Index 
data base). Report for 1970-June 1978, 4:17958 (NTIS/PS-78/ 
0815) 

DEEP WATER OIL TERMINALS/INSPECTION 

Deepwater port inspection methods and procedures. Final report, 

4:17956 (AD-A-055727) 


DEUS/ECONOMICS 


DEEP WATER OIL TERMINALS/OIL SPILLS 

Deepwater port inspection methods and procedures. Final report, 
4:17956 (AD-A-055727) 

DEEP WATER OIL TERMINALS/SYSTEMS ANALYSIS 

Deepwater port inspection methods and procedures. Final report, 
4:17956 (AD-A-055727) 

DEER/CONTAMINATION 

Animal Investigation Program 1976 annual report: Nevada test 
site and vicinity (Radioanalysis of tissues from animals residing 
on or near NTS in 1976), 4:20350 (EMSL-LV-0539-20) 

DEER/RADIONUCLIDE KINETICS 
Animal Investigation Program 1976 annual report: Nevada test 
site and vicinity (Radioanalysis of tissues from animals residing 
on or near NTS in 1976), 4:20350 (EMSL-LV-0539-20) 
DEFICIENCY (NUTRITIONAL) 

See NUTRITIONAL DEFICIENCY 
DEGRADATION (CHEMICAL) 

See DECOMPOSITION 
DEHYDRATORS/DESIGN 

Use of geothermal heat for crop drying and related agricultural 
applications. Final report, 4:18627 (IDO-1628-4) 

DELTA-1236 RESONANCES/PARTICLE PRODUCTION 

Production of the A** in the reaction pp — p7* n at 800 MeV, 
4:20722 

DEMULSIFIERS 
Water-in-crude oil emulsion stability and emulsion destabilization 
by chemical demulsifiers, 4:17975 
DENATURATION (PROTEIN) 
See PROTEIN DENATURATION 
DENATURED FUEL 
Investigation of isotopically denatured plutonium, 4:18209 
DENSIMETERS/DESIGN 

Atmospheric density measurement in the middle atmosphere. 
Annual report 1 May 1976-30 June 1977, 4:20229 (AD-A- 
055773) 

DENSITOMETERS 

Nondestructive examination of ByC absorber rods with dual- 

energy gamma gauge and multigauge scanners, 4:20147 
DEOXYPENTOSE NUCLEIC ACID 

See DNA 
DEOXYRIBONUCLEIC ACID 

See DNA 
DEPRESSURIZATION/GAS FLOW 

HTGR depressurization analysis, 4:18898 ee eee 

DESALINATION/ECONOMIC ANALYSIS 

Energy costs in case of seawater desalination and district heat in 

multigrid supply systems, 4:19540 
DESALINATION/SOLAR REFRIGERATORS 
Desalination by solar refrigeration, 4:18471 
DESALINATION PLANTS/DESIGN 

Power generation and potable water recovery from salinous water 
(Patent), 4:18374 

Power generation and potable water recovery from salinous water 
(Patent), 4:18375 

DESALINATION PLANTS/HEAT EXCHANGERS 

Utilization of a heat exchanger element with waved wall for a 

desalination plant (Patent), 4:19980 
DESALINATION PLANTS/OPERATION 

Power generation and potable water recovery from salinous water 
(Patent), 4:18374 

Power generation and potable water recovery from salinous water 
(Patent), 4:18375 

DESICCANTS/HEAT STORAGE 

Desiccant as drying agent/heat storage media for crop drying by 

solar energy, 4:18450 (CONF-770686-) 
DESOXYRIBONUCLEIC ACID 

See DNA 
DESULFURIZATION/BIBLIOGRAPHIES 

Sulfur dioxide control. Volume 2. 1973-1976 (citations from the 
a data base). Report for 1973-1976, 4:17740 (NTIS/PS-78/ 

53) 

Sulfur dioxide control. Volume 3. 1977-June, 1978 (citations from 
the NTIS data base). Report for 1977-June 1978, 4:17741 
(NTIS/PS-78/0654) 

DESULFURIZATION/REVIEWS 
Flue gas desulfurization, 4:20309 
DETONATION WAVES 
See SHOCK WAVES 
DEUS 

(Dual Energy Use Systems.) 

See also CO-GENERATION 
DEUS/DEMONSTRATION PROGRAMS 

Status (1973) of waste heat utilization and dual-purpose plant 

projects, 4:19382 (EPRI-EM-718-W) 
DEUS/ECONOMICS 


7 me power plants at Heidenheim, 4:19398 (EPRI-EM- 





DEUS/ENERGY ANALYSIS 


Proposed study project for district heating and power production 
by an electric utility, 4:19396 (EPRI-EM-718-W) 
DEUS/ENERGY ANALYSIS 
Dual energy use systems in West Germany, 4:19393 (EPRI-EM- 
718-W 


-W) 
DEUS/ENERGY CONSERVATION 
Adapting Swedish combined heat and power technology to U.S. 
public utilities, 4:19395 (EPRI-EM-718-W) 
District heating using waste heat from closed-cycle gas turbines, 
4:19397 (EPRI-EM-718-W) 
History of the nuclear cogeneration project at Midland, Michigan, 
4:19400 (EPRI-EM-718-W) 
DEUS/EVALUATION 
Thermodynamic similarities between power cycles and industrial 
cycles, 4:19405 (EPRI-EM-718-W) 
DEUS/FEASIBILITY STUDIES 
Proposed study project for district heating and power production 
by an electric utility, 4:19396 (EPRI-EM-718-W) 
DEUS/GAS COOLED REACTORS 
Gas-cooled reactors for dual energy use, 4:19380 (EPRI-EM-718- 


Ww) 
DEUS/GAS TURBINES 
Wood-fueled cogeneration gas-turbine power plant, 4:19377 
(EPRI-EM-718-W) 
DEUS/GOVERNMENT POLICIES 
Administration perspective on dual energy use systems, 4:19391 
(EPRI-EM-718-W) 
DEUS/LEGAL ASPECTS 
Administration perspective on dual energy use systems, 4:19391 
(EPRI-EM-718-W) 
DEUS/MEETINGS 
Workshop proceedings: dual energy use systems (39 papers), 
4:19390 (EPRI-EM-718-W) 
DEUS/OPERATION 
Case example: cogeneration experience at San Diego Gas and 
Electric Company, 4:19388 (EPRI-EM-718-W) 
Case example: cogeneration experience at Southern California 
Edison Company, 4:19389 (EPRI-EM-718-W) 
DEUS fuel cells, 4:19375 (EPRI-EM-718-W) 
DEUS/RESEARCH PROGRAMS 
GRI interest in dual energy use (Gas Research Inst.), 4:19379 
(EPRI-EM-718-W) 
DEUS/STIRLING ENGINES 
Stirling engines: an emerging technology for dual energy use, 
4:19378 (EPRI-EM-718-W) 
DEUS/TECHNOLOGY ASSESSMENT 
Proposed study project for district heating and power production 
by an electric utility, 4:19396 (EPRI-EM-718-W) 
DEUTERIUM/ATOM-MOLECULE COLLISIONS 
Exact quantum study of vibrational deactivation by reactive and 
nonreactive collisions in the collinear isotopic H + FH systems. 
Interim report (H + FH, D + FD, H + FD, D + FH), 
4:20656 (AD-A-053639) 
DEUTERIUM/DIFFUSION 
Partial molar volumes of hydrogen and deuterium in niobium and 
vanadium, 4:19806 (IS-T-839) 
DEUTERIUM/ISOTOPE EFFECTS 
Ethylene-''C formation in alkyl chlorides: mechanisms and 
isotope effects, 4:19944 
DEUTERIUM/ISOTOPE SEPARATION 
Apparatus and method for manufacturing deuterium enriched 
water (Patent), 4:18219 
DEUTERIUM/ISOTOPIC EXCHANGE 
Ethylene-''C formation in alkyl chlorides: mechanisms and 
isotope effects, 4:19944 
DEUTERIUM/LASER ISOTOPE SEPARATION 
Photochemical deuterium separation: problems and prospects, 
4:18218 (UCRL-81087) 
DEUTERIUM/NUCLEOSYNTHESIS 
Primordial black holes and cosmological nucleosynthesis, 4:20550 
DEUTERIUM/OXIDATION 
Chemical engineering research, 4:19854 (ORNL/TM-6012/V2) 
DEUTERIUM COMPOUNDS/ATOM-MOLECULE 
COLLISIONS 
Exact quantum study of vibrational deactivation by reactive and 
nonreactive collisions in the collinear isotopic H + FH systems. 
Interim report (H + FH, D + FD, H + FD, D + FH), 
4:20656 (AD-A-053639) 
DEUTERIUM IONS/ELECTRON-ION COLLISIONS 
Dissociative recombination of electrons on the molecular ions H2/ 
sup ts+/ and D2/sup ts+/ with production of strongly excited 
atoms, 4:20672 
DEUTERIUM OXIDES 
See HEAVY WATER 
DEUTERON REACTIONS/BREAKUP REACTIONS 
Deuteron nucleus spin orbit and tensor optical potentials as 
affected by the process of breakup. Progress report, August 1, 
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1977-July 31, 1978 (Summary of research activities at the Univ. 
of Connecticut), 4:20859 (COO-4444-1) 
DEUTERON REACTIONS/ENERGY-LEVEL TRANSITIONS 
Magnetic moment of the first excited state of °*Mo, 4:20842 
DEUTERONS/EXCITED STATES 
Spectroscopy of the deuteron as a six-quark system, 4:20807 
DEUTERONS/FORM FACTORS 
Spectroscopy of the deuteron as a six-quark system, 4:20807 
DEUTERONS/WAVE FUNCTIONS 
Spectroscopy of the deuteron as a six-quark system, 4:20807 
DEVELOPING COUNTRIES/POWER SYSTEMS 
Distribution networks in underdeveloped countries, 4:18754 
DEW POINT/DATA ACQUISITION 
Airborne monitoring of cooling tower effluents. Volume I. 
Technical summary. Final report, 4:20287 (PB-279076) 
DIAMOND DRILLING EQUIPMENT 
See DRILLING EQUIPMENT 
DIAMONDS/DIFFUSION WELDING 
Review of attachment of Stratapax using gas pressure diffusion 
bonding, 4:19828 (SAND-78-0318) 
DIBARYON RESONANCES/MASS 
Search for a stable dihyperon (Upper limits, cross sections; six- 
quark state), 4:20735 
DIBARYON RESONANCES/PARTICLE WIDTHS 
Search for a stable dihyperon (Upper limits, cross sections; six- 
quark state), 4:20735 
DIELECTRIC MATERIALS/DIELECTRIC PROPERTIES 
Dielectric constant measurements using dielectrophoretic 
levitation, 4:20882 (UCRL-13852-1) 
DIELECTRIC PROPERTIES/MEASURING METHODS 
Dielectric constant measurements using dielectrophoretic 
levitation, 4:20882 (UCRL-13852-1) 
DIELECTRIC TRACK DETECTORS 
SSTR materials for use in light water reactor-pressure vessel 
surveillance exposures, 4:20213 (HEDL-SA-1556) 
IELECTRICS 


See DIELECTRIC MATERIALS 
DIES/MATERIALS TESTING 
Development and evaluation of die materials for use in the growth 
of silicon ribbons by the inverted ribbon growth process: Task 
II, LSSA Project. Quarterly report No. 3, 4:18307 (DOE/JPL/ 
954901-78/3) 
DIESEL ENGINES/CATALYTIC CONVERTERS 
Effects of catalytic reactors on diesel exhaust composition. 
Technical progress report, 4:19700 (PB-281083) 
DIESEL ENGINES/COMBUSTION 
Self-igniting internal combustion engine, in particular diesel 
engines (Patent), 4:20196 
DIESEL ENGINES/COMBUSTION CHAMBERS 
Reciprocating internal combustion engine, in particular diesel 
engine (Patent), 4:19685 
DIESEL ENGINES/COMBUSTION KINETICS 
Reciprocating internal combustion engine, in particular diesel 
engine (Patent), 4:19685 
DIESEL ENGINES/DESIGN 
Self-igniting internal combustion engine, in particular diesel 
engines (Patent), 4:20196 
DIESEL ENGINES/EXHAUST GASES 
Effects of catalytic reactors on diesel exhaust composition. 
Technical progress report, 4:19700 (PB-281083) 
DIESEL ENGINES/EXHAUST RECIRCULATION SYSTEMS 
Exhaust gas purifying device for internal combustion engine with 
auxiliary combustion chambers (Patent), 4:19706 
DIESEL ENGINES/HEALTH HAZARDS 
Health and safety implications of diesel locomotive emissions. 
Final report, 4:20487 (AD-A-053455) 
DIESEL ENGINES/LUBRICATING OILS 
Extended oil-change and oil-filter-change intervals for DOD 5- to 
200-kilowatt DED generator sets. Final report 1972-1977, 
4:19684 (AD-A-056216) 
DIESEL FUELS/COMBUSTION PROPERTIES 
Changes in quality factors that occur in the mixing of petroleum 
products, 4:17941 
DIESEL FUELS/PERFORMANCE TESTING 
Use of the Jet Fuel Thermal Oxidation Tester (JFTOT) for 
predicting diesel fuel performance. Interim report, 4:19708 (AD- 
A-055421) 
DIETHYLENETRIAMINEPENTAACETIC ACID 
See DTPA 
DIFFERENTIAL EQUATIONS 
See also SCHROEDINGER EQUATION 
STURM-LIOUVILLE EQUATION 
DIFFERENTIAL EQUATIONS/NUMERICAL SOLUTION 
— starters for multistep methods, 4:21143 (COO-2383- 
) 
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DIFFUSION WELDING 
Review of attachment of Stratapax using gas pressure diffusion 
bonding, 4:19828 (SAND-78-0318) 
1,2-DIHYDROXYBENZENE 
See PYROCATECHOL 
DIHYDROXYBENZENE-ORTHO 
See PYROCATECHOL 
DIMERCAPROL 
See BAL 
DIMERCAPTOPROPANOL 
See BAL 
DIMETHYLKETONE 
See ACETONE 
2-2-DIMETHYLPROPANE/ENERGY-LEVEL TRANSITIONS 
Oscillator-strength distribution of neopentane from 10.4 to 21.1 eV 
(Tables), 4:20640 (ANL-77-65(Pt. 1)) 
1,3-DIMETHYLXANTHINE 
See THEOPHYLLINE 
DIOLS 
See GLYCOLS 
DIRECTIONAL RADIATION DETECTORS/DESIGN 
Directional detector of gamma rays (Pateut), 4:20222 
DIRECTIONAL RADIATION DETECTORS/OPERATION 
Directional detector of gamma rays (Patent), 4:20222 
DISCHARGING (REACTOR) 
See REACTOR FUELING 
DISSOLVERS/CRITICALITY 
Experience with soluble neutron poisons for criticality control at 
ICPP, 4:18086 (CONF-781105-10) 
DISTILLATION EQUIPMENT/CONSTRUCTION 
Welded column for a refinery enlargement in South Africa, 
4:17936 
DISTILLATION EQUIPMENT/WELDING 
Welded column for a refinery enlargement in South Africa, 
4:17936 
DISTRIBUTED COLLECTOR POWER PLANTS/DESIGN 
IEA: roy Solar Power Systems Project, 4:18362 (AED-Conf-78- 
212-015) 
DISTRICT COOLING/EVALUATION 
District-cooling supply, 4:19418 
DISTRICT COOLING/FEASIBILITY STUDIES 
Proposed study project for district heating and power production 
by an electric utility, 4:19396 (EPRI-EM-718-W) 
DISTRICT HEATING 
See also GEOTHERMAL DISTRICT HEATING 
Combined heat and power: a discussion of energy paper 20, 
4:19417 (N-78-21608) 
Contribution to the solution of problems concerning urban district 
heating supply. Pt. 2, 4:19545 
Contribution to the solution of problems concerning urban district 
heating supply. Pt. 3, 4:19541 
Contribution to the solution of problems concerning urban district 
heating supply. Pt. 4, 4:19536 
Contribution to the solution of problems concerning urban district 
heating supply. Pt. 5, 4:19533 
District heating from old power stations, 4:19660 
District heating steam turbine of the T-180/210-130 type made at 
the leningrad metal works, 4:19662 
Peaking heat and power plants with combined utilization of steam 
and gas turbine sets, 4:18677 
DISTRICT HEATING/CO-GENERATION 
Economic utilization of energy by district heat, 4:19419 
DISTRICT HEATING/ECONOMIC ANALYSIS 
Energy costs in case of seawater desalination and district heat in 
multigrid supply systems, 4:19540 
DISTRICT HEATING/ENERGY ACCOUNTING 
Performance and development of district heat supply, 4:19661 
DISTRICT HEATING/FEASIBILITY STUDIES 
Proposed study project for district heating and power production 
by an electric utility, 4:19396 (EPRI-EM-718-W) 
DISTRICT HEATING/GOVERNMENT POLICIES 
Administration perspective on dual energy use systems, 4:19391 
(EPRI-EM-718-W) 
DISTRICT HEATING/HEAT PUMPS 
Heat pump stations in power generations, 4:19530 
Use of heat pumps in a community integrated energy supply, 
4:19561 
DISTRICT HEATING/LEGAL ASPECTS 
Administration perspective on dual energy use systems, 4:19391 
(EPRI-EM-718-W) 
DISTRICT HEATING/PERFORMANCE 
Performance and development of district heat supply, 4:19661 
DISTRICT HEATING/PIPELINES 
Investigation of the zone of application of single-pipe heat 
transport in large heat supply systems, 4:19665 


121S DOGS/RADIONUCLIDE KINETICS 


DISTRICT HEATING/REVIEWS 
Status of district heating as reported to the International District 
Heating Association, 4:19394 (EPRI-EM-718-W) 
DISTRICT HEATING/STATISTICS 
Status of district heating as reported to the International District 
Heating Association, 4:19394 (EPRI-EM-718-W) 
DISTRICT HEATING/TECHNOLOGY TRANSFER 
Adapting Swedish combined heat and power technology to U.S. 
public utilities, 4:19395 (EPRI-EM-718-W) 
DISTRICT HEATING/WASTE HEAT UTILIZATION 
District heating using waste heat from closed-cycle gas turbines, 
4:19397 (EPRI-EM-718-W) 
DISTRICT OF COLUMBIA 
See WASHINGTON DC 
DIVERTORS 
See also PDX DEVICES 
DIVERTORS/CONTROL SYSTEMS 
Auxiliary control of the magnetic field system of the fusion 
reactor divertor, 4:21018 
DIVERTORS/OPERATION 
Problems of particle removal from tokamak divertors, 4:21021 
INA 


(Deoxyribonucleic acid.) 
DNA/BIOSYNTHESIS 
Quantitative studies of bone cells in beagles, 4:20434 (COO-119- 
253 


Study of skeletal cell kinetics of young adult beagles, 4:20435 
(COO-119-253) 
DNA/DISTRIBUTION 
Chloroplast DNA distribution in parasexual hybrids as shown by 
to composition of fraction I protein (Nicotiana), 
:20405 


DOEL-1 REACTOR/REACTOR OPERATION 
Chemical operational experiences in the Belgian nuclear power 
plants Doel and Tihange, 4:18868 
S 


See also BEAGLES 
DOGS/BIOLOGICAL RADIATION EFFECTS 

Bone sarcoma induction in beagles by low doses from **°Pu and 
226Ra, 4:20454 (COO-119-253) 

Comparison of some skeletal effects of *°°Pu administered at 3 
months vs. 17 months of age in beagles, 4:20456 (COO-119-253) 

Correlation between initial deposition of Pu, trabecular bone 
content and tumor frequency, 4:20457 (COO-119-253) 

Plutonium-induced osteosarcomas in the St. Bernard, 4:20459 
(COO-119-253) 

Preface to the injection tables (Pathological changes pe 
injection of various doses of selected radionuclides), 4:2045 
(COO-119-253) 

Revision of skeletal dose calculation in beagles injected with 2.8 
Ci/KG at 3 month of age (7° Pu), 4:20455 (COO-119-253) 
S/BONE CELLS 

Quantitative studies of bone cells in beagles, 4:20434 (COO-119- 
253) 

DOGS/BONE TISSUES 

Comparison of biologic activity of young adult human and beagle 
trabecular bone, 4:20432 (COO-119-253) 

Measurements of lumbar vertebral and proximal femoral 
trabecular bone structures in adult beagles, 4:20433 (COO-119- 
253) 

Measurements of trabecular bone characteristics of lumbar 
vertebrae and proximal femora of juvenile (3 month old) 
beagles, 4:20437 (COO-119-253) 

Study of skeletal cell kinetics of young adult beagles, 4:20435 
(COO-119-253) 

DOGS/PATHOLOGICAL CHANGES 

Preface to the injection tables (Pathological changes followin, 
injection of various doses of selected radionuclides), 4:20458 
(COO-119-253) 

DOGS/RADIONUCLIDE ADMINISTRATION 

Preface to the injection tables (Pathological changes following 
injection of various doses of selected radionuclides), 4:20453 
(COO-119-253) 

DOGS/RADIONUCLIDE KINETICS 

Correlation between initial deposition of Pu, trabecular bone 
content and tumor frequency, 4:20457 (COO-119-253) 

Differences in the initial deposition of Pu and Ra in the skeleton, 
4:20464 (COO-119-253) 

Distribution and translocation of particulate plutonium (hot 
particle: serial sacrifice study) (Plutonium-239), 4:20472 (COO- 
119-253) 

Early distribution and excretion of **°U in the beagle, 4:20471 
(COO-119-253) 

Kinetic model for translocation of Pu-P from phagocytic organs 
to bone (Plutonium-239 in beagles), 4:20473 (COO-119-253) 

Microdistribution and retention of **°Pu on trabecular ovis in 
the beagle, 4:20467 (COO-119-253) 





DOLOMITE/CALCINATION 


Retention equations and revised skeletal dosimetry for 74! Am in 
beagles, 4:20469 (COO-1 19-253) 
Revised skeletal dosimetry for beagles injected with **°Cf or 
282Cf, 4:20470 (COO-119-253) 
Serial study of 7°*Pu retention and distribution in the juvenile 
beagle, 4:20465 (COO-119-253) 
Use of rib biopsy specimens in understanding skeletal kinetics of 
Pu-239, 4:20466 (COO-119-253) 
DOLOMITE/CALCINATION 
Thermogravimetric system for corrosive environments at high 
pressures and temperatures, 4:19905 
DOLOMITE/CHEMICAL REACTIONS 
Sulfidation and regeneration of half-calcined dolomite, 4:17662 
Thermogravimetric system for corrosive environments at high 
pressures and temperatures, 4:19905 
DOLOMITE/REGENERATION 
Regeneration of calcium-based SO: sorbents for fluidized-bed 
combustion: engineering evaluation. Annual report December 
1975-January 1977, 4:18726 (PB-281317) 
DOLOMITE/SORPTIVE PROPERTIES 
Microstructural interactions of geologic media with waste 
radionuclides, 4:20342 (PNL-SA-6957) 
DOMESTIC ANIMALS 
See also CATTLE 
SHEEP 
DOMESTIC ANIMALS/ANIMAL BREEDING 
Infrared radiation for livestock-breeding applications, 4:19618 
DOMESTIC ANIMALS/USES 
Infrared radiation for livestock-breeding applications, 4:19618 
DOMESTIC SAFEGUARDS/EVALUATION 
Report of the Material Control and Material Accounting Task 
Force. Executive summary. Final report, 4:18191 (PB-280332) 
DOORS 
Door for reactor locks etc. (Patent), 4:19075 
DOSEMETERS 
See also CALORIMETRIC DOSEMETERS 
DOSEMETERS/PERFORMANCE TESTING 
Use of a metal-nitride-oxide-semiconductor as the detector for a 
radiation dosimeter, 4:20225 (AD-A-055187) 
DOUBLET REACTORS/MAGNET COILS 
Field shaping coils for an experimental power reactor, 4:21061 
Stress analysis of Doublet III toridal coil, 4:21043 
DOUBLET REACTORS/NEUTRAL BEAM SOURCES 
Extraction systems for neutral beam heating of PLT and doublet 
III tokamaks, 4:21101 
Parametric study of the Doublet III Neutral Beam Injection 
System, 4:21093 (GA-A-15114) 
PLT and Doublet III neutral beam injection systems, 4:21109 
DRAFT CONTROL SYSTEMS/SAFETY STANDARDS 
Investigation of safety standards for energy saving devices for gas- 
fired appliances. Final report, 4:19525 (PB-283790) 
DRAG EFFECT 
See ELECTROPHORESIS 
DRAIN-DOWN SYSTEMS/OPERATION 
Operational experience with drain-down solar systems, 4:18483 
(IS-M-166) 
DREDGE SPOIL/MARINE DISPOSAL 
Aquatic disposal field investigations at Eatons Neck Disposal Site, 
Long Island Sound. An environmental inventory. Final report, 
4:20359 (AD-A-055217) 
DRESDEN-1 REACTOR/REACTOR COOLING SYSTEMS 
Overview of the Dresden Unit 1 modification/chemical cleaning 
outage, 4:18826 
DRESDEN-2 REACTOR/PRIMARY COOLANT CIRCUITS 
Monitoring corrosion and oxidation potentials in a boiling water 
reactor, 4:19780 
DRIFT CHAMBERS/ELECTRONIC CIRCUITS 
Charge dividing mechanism on resistive electrode in position- 
sensitive detectors, 4:20210 (BNL-25070) 
DRIFT INSTABILITY 
Section III. Research, 4:20955 (UCRL-50002-77) 
DRILL BITS 
See also DRILLING EQUIPMENT 
DRILL BITS/PERFORMANCE TESTING 
Design considerations of mechanical fragmentation systems for 
entry development in oil shale, 4:18021 
DRILL CORES/THERMAL CONDUCTIVITY 
Terrestrial heat flow studies in Arizona. Quarterly technical 
—— report, | August 1978-31 October 1978, 4:18552 (ALO- 
1-9) 
DRILLING EQUIPMENT 
See also DRILL BITS 
Allowance for the influence of high temperatures in selecting 
equipment and drilling regimes for deep and geothermal 
boreholes, 4:18600 (CONF-751270-(Summ.)) 
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DRILLING EQUIPMENT/AUTOMATION 
Block position and speed transducer for a computer-controlled oil 
drilling rig (Patent), 4:17904 
DRILLING ESUIPMENT/POSITIONING 
Position indicator for downhole tool (Patent), 4:19999 
DRILLING FLUIDS 
Increasing the clay-dissolving capability of a relatively high pH 
self-generating mud acid (Patent), 4:17917 
DRILLING FLUIDS/SEPARATION PROCESSES 
System for automatically flushing hydrocyclones used in drilling 
mud treatment (Patent), 4:17916 
DRILLING MUD 
See DRILLING FLUIDS 
DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DRINKING WATER/COOLING 
Utilization of the heat of geothermal waters with use of electric 
energy, 4:18630 (CONF-751270-(Summ.)) 
DRINKING WATER/PRODUCTION 
Producing drinking water with the aid of waste heat or solar 
energy, 4:18469 
DRINKING WATER/RADIOACTIVITY 
Radiation dose analysis of a PWR 1 accident for the projected 
reactor site at Cementon, New York, 4:20462 (AD-A-052681) 
DROPLETS/DEPOSITION 
Cooling tower drift study at Oak Ridge Gaseous Diffusion Plant, 
4:20279 (K/GD-1917) 
DROPLETS/ENVIRONMENTAL TRANSPORT 
Cooling tower drift study at Oak Ridge Gaseous Diffusion Plant, 
4:20279 (K/GD-1917) 
DRUGS/BIOLOGICAL EFFECTS 
Environmental contaminants as origins of disordered behavior, 
4:20488 (UR-3490-1473) 
DRUGS/BIOSYNTHESIS 
Synthesis and body distribution of several iodine-313 labeled 
centrally acting drugs (1-(4-iodo-2,5-dimethoxypheny])-2- 
aminopropane; 4-iodo-2,5-dimethoxyphenylethylamine; rats, 
dogs), 4:20388 
DRUGS/LABELLING 
Synthesis and body distribution of several iodine-313 labeled 
centrally acting drugs (1-(4-iodo-2,5-dimethoxypheny])-2- 
aminopropane; 4-iodo-2,5-dimethoxyphenylethylamine; rats, 
dogs), 4:2038 
DRUGS/TOXICITY 
Environmental contaminants as origins of disordered behavior, 
4:20488 (UR-3490-1473) 
DTPA 
(Diethylenetriaminepentaacetic acid.) 
DTPA/SOLVENT PROPERTIES 
In vitro dissolution of uranium product samples from four uranium 
mills, 4:18182 (NUREG/CR-0414) 
DTPA/TOXICITY 
Zn-DTPA safety in the mouse — 4:20483 (COO-119-253) 
DUAL ENERGY USE SYSTEM: 


See DEUS 
DUAL RESONANCE MODEL/RESONANCE PARTICLES 
Spontaneous vacuum transitions and the quark structure of 
resonances in dual models, 4:20760 (JINR-D-1,2-10400) 
DUAL RESONANCE MODEL/VACUUM STATES 
Spontaneous vacuum transitions and the quark structure of 
resonances in dual models, 4:20760 (JINR-D-1,2-10400) 
DUAL-PURPOSE POWER PLANTS 
Contribution to the solution of problems concerning urban district 
heating supply. Pt. 3, 4:19541 
Contribution to the solution of problems concerning urban district 
heating supply. Pt. 4, 4:19536 
Contribution to the solution of problems concerning urban district 
heating supply. Pt. 5, 4:19533 
Investigation of the zone of application of single-pipe heat 
transport in large heat supply systems, 4:19665 
DUAL-PURPOSE POWER PLANTS/CO-GENERATION 
Economic utilization of energy by district heat, 4:19419 
DUAL-PURPOSE POWER PLANTS/DEMONSTRATION 
PROGRAMS 
Status (1973) of waste heat utilization and dual-purpose plant 
projects, 4:19382 (EPRI-EM-718-W) 
DUAL-PURPOSE POWER PLANTS/DESIGN 
Contribution to the solution of problems concerning urban district 
heating supply. Pt. 2, 4:19545 
Energy system producing electricity, hot water, and steam from 
combustible refuse (Patent), 4:18693 
Power generation and potable water recovery from salinous water 
(Patent), 4:18374 
Power generation and potable water recovery from salinous water 
(Patent), 4:18375 
DUAL-PURPOSE POWER PLANTS/DISTRICT HEATING 
Economic utilization of energy by district heat, 4:19419 
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DUAL-PURPOSE POWER PLANTS/ECONOMIC ANALYSIS 
Energy costs in case of seawater desalination and district heat in 
multigrid supply systems, 4:19540 
DUAL-PURPOSE POWER PLANTS/OPERATION 
Power generation and potable water recovery from salinous water 
(Patent), 4:18374 
Power generation and potable water recovery from salinous water 
(Patent), 4:18375 
DUAL-PURPOSE POWER PLANTS/REFUSE DERIVED 
FUELS 


Energy system producing electricity, hot water, and steam from 
combustible refuse (Patent), 4:18693 
DUODENUM 
See SMALL INTESTINE 
DUST FUELED REACTORS 
See FLUID FUELED REACTORS 
DUSTS/CONTROL 
Combating dust by water infusion, 4:17779 
Use of surface-active agents for dust control in coal mines, 4:17791 
Withdrawing dust-bearing gases: Physical principles and technical 
realization, 4:20180 
DUSTS/WASHOUT 
Precipitation washout (a bibliography with abstracts). Report for 
1964-July 1978 (126 abstracts), 4:20313 (NTIS/PS-78/0657) 
DYE LASERS/BIBLIOGRAPHIES 
Dye lasers. Volume 2. 1975-August, 1978 (a bibliography with 
abstracts). Report for 1975-August 1978, 4:20043 (NTIS/PS-78/ 


0872) 
DYE LASERS/DESIGN 
Electrogenerated chemiluminescent (ECL) laser (Patent), 4:20056 
DYE LASERS/ELECTROCHEMISTRY 
Use of electrochemical reaction products in the active media of 
dye lasers to extend the tuning range of the stimulated emission 
spectra, 4:20092 
DYE LASERS/ENERGY LOSSES 
Effect of cavity thermooptical distortions on the energy 
characteristics of a rhodamine 6G laser with lamp excitation, 
4:20080 
DYE LASERS/LASER CAVITIES 
Effect of cavity thermooptical distortions on the energy 
characteristics of a rhodamine 6G laser with lamp excitation, 


4:20080 
DYE LASERS/LINE NARROWING 
Optical beam expander for dye laser (Patent), 4:20053 
DYE LASERS/MODE SELECTION 
‘Double Michelson’ mode selector and pressure scanning of a cw 
single-mode dye laser, 4:20112 
DYE LASERS/OPTICAL PUMPING 
Development of pumps for pulse compression laser applications. 
Final report, 15 June 1976-15 December 1977, 4:20010 (AD-A- 
054223) 
DYE LASERS/STIMULATED EMISSION 
Superluminescence and stimulated emission from unstable 
photoisomers of polymethine dyes, 4:20098 
Use of electrochemical reaction products in the active media of 
dye lasers to extend the tuning range of the stimulated emission 
spectra, 4:20092 
DYE LASERS/SYNCHRONIZATION 
Unique system locks two dye lasers to precise frequency (For 
studying photochemical reactions of uranium), 4:20048 (UCRL- 
50025-78-2) 
DYE LASERS/TUNING 
Use of electrochemical reaction products in the active media of 
dye lasers to extend the tuning range of the stimulated emission 
spectra, 4:20092 
DYE LASERS/USES 
Laser useful as a fluorometric excitation source, 4:20047 (UCRL- 
50025-78-2) 
DYNAMICS 
See MECHANICS 
DYSPROSIUM/ACTIVATION ANALYSIS 
Rare-earth elements in some coal basins of Bulgaria, 4:17759 
DYSPROSIUM/ENERGY LEVELS 
Atomic energy levels - the rare earth elements. (the spectra of 
lanthanum, cerium, praseodymium, neodymium, promethium, 
samarium, europium, gadolinium, terbium, dysprosium, 
holmium, erbium, thulium, ytterbium, and lutetium) (66 atoms 
and ions), 4:20646 (PB-282067) 
DYSPROSIUM ALLOYS/DOMAIN STRUCTURE 
Domain orientation in single-crystal TbFe2 and Tb/sub .27/Dy/ 
sub .73/Fee, 4:19732 (AD-A-055025) 
DYSPROSIUM IONS/ENERGY LEVELS 
Energy level structure and transition probabilities in the spectra of 
the trivalent lanthanides in LaF; (Tables, diagrams), 4:20644 
(ANL-78-XX-95) 


EAST MESA GEOTHERMAL FIELD/TEST FACILITIES 
E 


E LAYER 
See E REGION 
E REGION/DISTURBANCES 
Analysis of STRESS ionograms. Final report November 1976- 
October 1977, 4:20604 (AD-A-056388) 
EARTH ATMOSPHERE 
See also AIR 
EXOSPHERE 
IONOSPHERE 
MAGNETOSPHERE 
STRATOSPHERE 
TROPOSPHERE 
EARTH ATMOSPHERE/AEROSOLS 
H* -ion concentration in atmospheric aerosols, 4:20304 
EARTH ATMOSPHERE/AIR POLLUTION 

Cooling tower drift study at Oak Ridge Gaseous Diffusion Plant, 
4:20279 (K/GD-1917) 

Precipitation washout (a bibliography with abstracts). Report for 
1964-July 1978 (126 abstracts), 4:20313 (NTIS/PS-78/0657) 

EARTH ATMOSPHERE/DENSITY 

Stratcom VI-A uv flux and 30-65 km low-background betasonde 
air density measurements. Final report 11 July 1975-31 July 
1976, 4:20598 (AD-A-055772) 

EARTH ATMOSPHERE/DUSTS 
si ey washout (a bibliography with abstracts). Report for 
July 1978 (126 abstracts), 4:20313 (NTIS/PS-78/0657) 
EARTH ATMOSPHERE/RADIOACTIVE AEROSOLS 

Precipitation washout (a bibliography with abstracts). Report for 

1964-July 1978 (126 abstracts), 4:20313 (NTIS/PS-78/0657) 
EARTH ATMOSPHERE/THERMAL POLLUTION 
Cooling tower drift study at Oak Ridge Gaseous Diffusion Plant, 
4:20279 (K/GD-1917) 
EARTH CRUST 
See also OCEANIC CRUST 
EARTH CRUST/DEFORMATION 
=a crustal deformation by finite quasi-static sources, 
EARTH CRUST/GEOLOGIC MODELS 
Development of geothermal models, 4:18635 
EARTH CRUST/HEAT FLOW 
Development of geothermal models, 4:18635 
EARTH CRUST/HEAT TRANSFER 

Geologic application of thermal-inertia mapping from satellite. 

Progress report 1 mar-31 may 78, 4:20521 (E-78-10146) 
EARTH CRUST/INFRARED THERMOGRAPHY 

Simple thermal model of the Earth's surface for geologic mapping 

by remote sensing, 4:20524 
EARTH CRUST/STRESSES 
Analysis of measured values for the state of stress in the earth's 
crust, 4:20537 (LBL-7071) 
EARTH MANTLE/RARE GASES 
Rare gases in the upper mantle, 4:18636 
EARTH-COVERED BUILDINGS/BLAST EFFECTS 

Response of shallow-buried structures to blast loads, 4:20255 (AD- 
A-056455) 

EARTH-COVERED BUILDINGS/DYNAMIC LOADS 

Response of shallow-buried structures to blast loads, 4:20255 (AD- 
A-056455) 

EARTHQUAKES/SEISMIC DETECTION 

Improved procedures for determining seismic source depths from 
depth phase information. Final report 1 October 1976-30 
September 1977, 4:20265 (AD-A-052518) 

Summary of short-period explosion and earthquake coda shapes 
with implications for regional discrimination. Technical report, 
4:20269 (AD-A-054808) 

EARTHQUAKES/SEISMIC WAVES 

LASS-II, computer program for analysis of seismic response and 

liquefaction of horizontally layered saturated sands. Technical 
rt, 4:20331 (PB-281108) 
EAST ESA GEOTHERMAL FIELD/GEOTHERMAL POWER 

PLANTS 

Geothermal power plants of the United States: a technical survey 
of existing and planned installations, 4:18577 (COO-4051-20) 

Minutes of the eighth meeting of the centers for the analysis of 
thermal-mechanical energy conversion concepts. Report No. 
CATMEC/10, 4:18576 (COO-4051-17) 

EAST MESA GEOTHERMAL FIELD/GEOTHERMAL WELLS 

Minutes of the eighth meeting of the centers for the analysis of 
thermal-mechanical energy conversion concepts. Report No. 
CATMEC/10, 4:18576 (COO-4051-17) 

EAST MESA GEOTHERMAL FIELD/TEST FACILITIES 

Minutes of the eighth meeting of the centers for the analysis of 
thermal-mechanical energy conversion concepts. Report No. 
CATMEC/10, 4:18576 (COO-4051-17) 





EBR-2 REACTOR/FUEL ELEMENTS 


EBR-2 REACTOR/FUEL ELEMENTS 
Experience in remotely fabricating EBR-II fuel, 4:19160 
EBR-2 REACTOR/RADIOACTIVITY TRANSPORT 
Tritium and hydrogen transport in LMFBR systems: EBR-II, 
CRBR, and FFTF, 4:19137 (ANL-78-64) 
EBR-2 REACTOR/REACTIVITY 
Correlations of calculated reactivities of EBR-II loadings, 4:19152 
EBR-2 REACTOR/REACTOR SAFETY 
LMFBR operational safety: the EBR-II experience, 4:19184 
(CONF-78 1022-30) 
EBULLATED BED/PERFORMANCE 
Chemical engineering research, 4:19854 (ORNL/TM-6012/V2) 
ECCS 


(Emergency core cooling system.) 
See also CORE FLOODING SYSTEMS 
ECCS/PERFORMANCE TESTING 
ECC delivery and distribution in scaled PWR experiments, 
4:19189 (CONF-781105-14) 
ECONOMIC DEVELOPMENT/ENVIRONMENTAL IMPACTS 
Environmental reviews done by communities: are they needed. 
Are they adequate, 4:20278 (CED-77-123) 
ECONOMIC IMPACT/EVALUATION 
Report to Congress on the economic impact of energy actions as 
required by Public Law 93-275, Section 18(d), 4:19337 (DOE/ 
PE-0007) 
ECR HEATING 
HF heating of a plasma column at wsub(ce)/w > 1, 4:20915 
(IPPCZ-213) 
EDDY CURRENT TESTING/EQUIPMENT 
Pulsed eddy current testing apparatus for use on smooth and 
ribbed tubing, 4:19058 
EES 
See ENERGY EXTENSION SERVICE 
EFFLUENTS (CHEMICAL) 
See CHEMICAL EFFLUENTS 
EGR SYSTEMS 
See EXHAUST RECIRCULATION SYSTEMS 
EGYPTIAN ARAB REPUBLIC/SOLAR INDUSTRY 
Solar energy commercialization for Middle East countries, 4:18277 
(HCP/CS-4192-2) 
EHF RADIATION 
See MICROWAVE RADIATION 
EHV AC SYSTEMS/MEETINGS 
Proceedings of the symposium on ehV ac power transmission, 
4:18757 (CONF-7805137-) 
EHV AC SYSTEMS/OIL-FILLED CABLES 
Installed cost comparison for self-contained and pipe-type cable. 
Final report, 4:18772 (EPRI-EL-935) 
EHV AC SYSTEMS/OVERVOLTAGE 
Switching overvoltage measurements in the ehV transmission 
system of the USA (345, 500, and 765-kV systems), 4:18765 
(CONF-7805137-) 
EHV AC SYSTEMS/PERFORMANCE TESTING 
Switching overvoltage measurements in the ehV transmission 
system of the USA (345, 500, and 765-kV systems), 4:18765 
(CONF-7805 137-) 
EHV AC SYSTEMS/POWER SUBSTATIONS 
Protection of high-voltage substations against lightning, 4:18777 
EHV AC SYSTEMS/POWER TRANSMISSION LINES 
Economic effectiveness of introducing means of determining fault 
locations of power transmission lines, 4:18776 
Operating experience on high voltage transmission lines in the 
U.S. (345, 500, and 765 kV), 4:18767 (CONF-7805137-) 
Research methods and evaluation criteria of the biological effects 
of industrial frequency fields, 4:18770 (CONF-7805137-) 
Summary of operating experience for high voltage transmission 
lines 500 kV class in U.S.S.R. (500 kV), 4:18768 (CONF- 
7805 137-) 
Summary of presentation on U.S. research in the field of health 
and ecological effects of electric fields, 4:18769 (CONF- 
7805 137-) 
EHV AC SYSTEMS/POWER TRANSMISSION TOWERS 
Operating experience on high voltage transmission lines in the 
U.S. (345, 500, and 765 kV), 4:18767 (CONF-7805137-) 
Summary of operating experience for high voltage transmission 
lines 500 kV class in U.S.S.R. (500 kV), 4:18768 (CONF- 
7805 137-) 
EINSTEIN GRAVITATION THEORY 
See GENERAL RELATIVITY THEORY 
EINSTEIN-DE SITTER MODEL 
See COSMOLOGICAL MODELS 
EINSTEINIUM 253/BIOLOGICAL RADIATION EFFECTS 
Preface to the injection tables (Pathological changes following 
injection of various doses of selected radionuclides), 4:20453 
(COO-119-253) 
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ELECTRIC BATTERIES 
(Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES.) 
See also LEAD-ACID BATTERIES 
METAL-GAS BATTERIES 
METAL-NONMETAL BATTERIES 
THERMAL BATTERIES 
ELECTRIC BATTERIES/ELECTRODES 
Basic studies of the lithium secondary electrode. Technical report 
No. 1, 01 February 1977-31 January 1978, 4:19313 (AD-A- 
054792) 
Effect of desiccants on the cycling efficiency of the lithium 
electrode in propylene carbonate-based electrolytes (Function 
of electrolyte purification procedure), 4:19328 
Electrode plates for battery cells (Patent; alkaline secondary 
batteries, parallel tubes), 4:19330 
ELECTRIC BATTERIES/ELECTROLYTES 
Effect of desiccants on the cycling efficiency of the lithium 
electrode in propylene carbonate-based electrolytes (Function 
of electrolyte purification procedure), 4:19328 
ELECTRIC BATTERIES/PACKAGING 
Cell racks (Patent; design), 4:19320 
ELECTRIC BATTERIES/PERFORMANCE TESTING 
Battery Energy Storage Test (BEST) facility: its purposes and 
description, 4:19332 
ELECTRIC BATTERIES/REVIEWS 
Recent advances in battery materials, reactions, fabrication, and 
application engineering, 4:19299 
ELECTRIC BATTERIES/SWITCHING CIRCUITS 
Dual voltage battery system and electronic switch therefor 
(Patent), 4:19322 
ELECTRIC BATTERIES/WASTE MANAGEMENT 
Economic impact analysis of anticipated hazardous waste 
management regulations on the batteries, electronics, and 
— machinery industries. Final report 8 September 1977-10 
ebruary 1978, 4:19298 (PB-280117) 
ELECTRIC BRIDGES/SUPERCONDUCTING JUNCTIONS 
Investigation of bridge junctions made of the high-temperature 
superconductor Nbs3Sn, 4:19987 
C CABLES 


See also OIL-FILLED CABLES 
SUPERCONDUCTING CABLES 
ELECTRIC CABLES/FIRES 
Models of cable tray fires, 4:19261 
ELECTRIC CABLES/PHYSICAL RADIATION EFFECTS 

Definition of the linear region of x-ray induced cable response. 

Topical report January-April 1977, 4:20230 (AD-A-052609) 
ELECTRIC CABLES/SEALS 
Ceramic end seal design for high temperature high voltage nuclear 
instrumentation cables (Patent), 4:20245 
ELECTRIC CONDENSERS 
See CAPACITORS 
ELECTRIC CONDUCTIVITY 
See also SUPERCONDUCTIVITY 
ELECTRIC CONDUCTIVITY/MEASURING METHODS 
Development of standard laboratory resistivity apparatus, 4:17706 
(EPRI-FP-885) 
ELECTRIC CONTACTORS 
See SWITCHES 
ELECTRIC CONTACTS/PERFORMANCE 
Behaviour of copper contacts at high direct currents, 4:21052 
ILECTRIC FIELDS/BIOLOGICAL E 

Biological effects of static electric fields as function of direction of 
their lines of force, 4:20503 (JPRS-72169) 

Elf electric field analysis for a laboratory biological experiment. 
Technical report, 4:20494 (AD-A-054986) 

ELF electric and magnetic field simulation for a laboratory 
biological experiment. Technical report, 4:20495 (AD-A- 
054987) 

Translations on USSR Science and Technology Biomedical and 
Behavioral Sciences, No. 48. Effects of nonionizing 
electromagnetic radiation (Lead abstract), 4:20501 % PRS-72169) 

ELECTRIC FURNACES/MODIFICATIONS 

Prereduction of iron ores for subsequent electric smelting: a 

reducibility study, 4:19626 
ELECTRIC GENERATORS 

(Rotating generators only; excludes DIRECT ENERGY 
CONVERTERS.) 

See also TURBOGENERATORS 
ELECTRIC GENERATORS/DESIGN 

Design of homopolar motor-generators for pulsed power 

applications, 4:21073 
ELECTRIC GENERATORS/MAGNETIC ENERGY STORAGE 

Inductive energy storage system based on a self-excited 

homopolar generator, 4:21072 
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ELECTRIC GENERATORS/SPEED REGULATORS 

Transient stability augmentation with a braking resistor using 

optimal aiming strategies, 4:18773 
ELECTRIC MOTORS/ENERGY EFFICIENCY 

Conservation product marketing. Commercialization Phase III 

planning, 4:19354 (DOE/ERD-0001) 
ELECTRIC POWER/CHARGES 

Application potential of a time-zones tariff for the electricity 
consumption in the household range, 4:19457 

Power supplies - tariffs and contracts, 4:19559 

ELECTRIC POWER/CONSUMPTION RATES 

Annotated compilation of the sources of information related to the 
usage of electricity in non-industrial applications (Includes 
about 400 abstracts and glossary), 4:19452 (NBS-GCR-78-130) 

ELECTRIC POWER/COST 

Making use of advantages when buying electric power, 4:19462 

Solar penetration and the utility load factor, 4:18290 
ELECTRIC POWER/FINANCING 

Investor-owned electric utility financing, 4:19454 (PB-265706) 
ELECTRIC POWER/FORECASTING 

Forecasting peak-system load using a combined time-series and 
econometric model, 4:19458 

What will be the price of electricity. Results and comments on a 
study by KFA Juelich (German Federal Republic), 4:19348 

ELECTRIC POWER/PEAK-LOAD PRICING 

Application potential of a time-zones tariff for the electricity 

consumption in the household range, 4:19457 
ELECTRIC POWER/POWER DEMAND 

Electric power consumption. Volume 1. 1971-1976 (citations from 
the NTIS data base). Report for 1971-1976, 4:19520 (NTIS/PS- 
78/0644) 

Electric power consumption. Volume 2. 1977-June, 1978 (citations 
from the NTIS data base). Report for 1977-June 1978, 4:19521 
(NTIS/PS-78/0645) 

Electric power consumption (citations from the Engineering 
Index data base). Report for 1970-June 1978, 4:19522 (NTIS/ 
PS-78/0646) 

ELECTRIC POWER INDUSTRY/PLANNING 

Impact on electric utility planning, 4:20328 

ELECTRIC SWITCHES 
See SWITCHES 
ELECTRIC UTILITIES 
See also FOSSIL-FUEL POWER PLANTS 
See PUBLIC UTILITIES 
ELECTRIC UTILITIES/CAPACITY 
Solar penetration and the utility load factor, 4:18290 
ELECTRIC UTILITIES/CAPITAL 
Electric utility finance workshop, 4:19453 iat 265706) 
ELECTRIC UTILITIES/COAL RESERVES 

Financial considerations in utility acquisition and development of 

coal reserves, 4:17847 (PB-265706) 
ELECTRIC UTILITIES/CO-GENERATION 

Cogeneration evaluation, 4:19401 (EPRI-EM-718-W) 

Cogeneration: Southern California Edison's experience, 4:19402 
(EPRI-EM-718-W) 

One utility's experience with cogeneration (Gulf States Utilities), 
4:19392 (EPRI-EM-718-W) 

Unique approach to cogeneration (Applied Energy, Inc., San 
Diego, Calif.), 4:19403 (EPRI-EM-718-W) 

Utility and industrial energy center (Weyerhaeuser Company and 
Tew) (OR) Water and Electric Board), 4:19407 (EPRI-EM- 
718- 

Wood-fueled cogeneration gas-turbine power plant, 4:19377 
(EPRI-EM-718-W) 

ELECTRIC UTILITIES/CONTRACTS 
Western coal financing workshops (Western USA), 4:17844 (PB- 


von I 
ELECTRIC UTILITIES/CWIP 

Study of the treatment of construction work in progress and tax- 
timing differences for rate-making purposes in the electric utility 
industry, 4:19456 (TID-28900) 

ELECTRIC UTILITIES/FINANCING 

Electric utility finance workshop, 4:19453 (PB-265706) 

FEA energy financing workshops. Section 1: summaries of 
proceedings. Section 2: background papers, 4:19339 (PB- 
265706) 

Investor-owned electric utility financing, 4:19454 (PB-265706) 

ELECTRIC UTILITIES/FUEL CELLS 

Department of Energy fuel-cell program, 4:19376 (EPRI-EM-718- 

WwW 


ELECTRIC UTILITIES/JOINTS 
Electric utility joint generating projects, 4:19455 as 265706) 
ELECTRIC UTILITIES/LOAD MANAGEMEN 
Annotated compilation of the sources of ne related to the 
usage of electricity in non-industrial applications (Includes 
about 400 abstracts and glossary), 4:19452 (NBS-GCR-78-130) 
Maneuverability of peak-shaving power stations, 4:19460 


ELECTRIC-POWERED VEHICLES/LITHIUM-CHLORINE 


Method for utility load management using short term load 
forecasting. Final report, 4:18742 (AD-A-054005) 

Solar penetration and the utility load factor, 4:18290 

ELECTRIC UTILITIES/OFF-PEAK ENERGY STORAGE 

Conceptual design of thermal energy storage systems for near 
term electric utility applications. Volume one. Screening of 
concepts, 4:19291 (DOE/NASA/0012-78/1(Vol.1)) 

Conceptual design of thermal energy storage systems for near 
term electric utility applications. Volume two. Appendices- 
screening of concepts, 4:19292 (DOE/NASA/0012-78/1(Vol.2)) 

ELECTRIC UTILITIES/POWER DEMAND 

EPRI/SHAC, 4:18441 

ELECTRIC UTILITIES/RANKINE CYCLE 
Thermodynamic similarities between power cycles and industrial 
cycles, 4:19405 (EPRI-EM-718-W) 
ELECTRIC UTILITIES/TAX LAWS 
Investor-owned electric utility financing, 4:19454 (PB-265706) 
ELECTRIC UTILITIES/THERMAL EFFLUENTS 

Waste heat: a neglected resource (Possibilities for increased 
utilization), 4:19413 (EPRI-EM-718-W) 

ELECTRIC UTILITIES/WASTE HEAT UTILIZATION 

Use of low-temperature waste heat in aquaculture and agriculture, 
4:19414 (EPRI-EM-718-W) 

Waste-heat utilization (Washington Public Power Supply System), 
4:19412 (EPRI-EM-718-W) 

ELECTRICAL EQUIPMENT 

See also ANTENNAS 

CAPACITORS 
CIRCUIT BREAKERS 
ELECTRIC BRIDGES 
ELECTRIC CONTACTS 
SWITCHES 

ELECTRICAL EQUIPMENT/ELECTRICAL INSULATORS 

Statistical study of the degree of reliability of insulating 
underground electrical devices in coal mines, 4:17804 

ELECTRICAL EQUIPMENT/FAILURES 

Experimental investigation of synergisms in Class 1 components 

subjected to LOCA typetests, 4:19219 (NUREG/CR-0275) 
ELECTRICAL EQUIPMENT/REGULATIONS 

Analysis of coal preparation plants for applicability of the 
National Electrical Code. Part I: Analysis and review. Part II: 
recommended guidelines, 4:17820 (PB-283411) 

ELECTRICAL INSULATION/PERFORMANCE 
Electrical insulation in magnets for fusion reactors, 4:21064 
ELECTRICAL INSULATION/PHYSICAL RADIATION 

EFFECTS 

Definition of the linear region of x-ray induced cable response. 
Topical report January-April 1977, 4:20230 (AD-A-052609) 

ELECTRICAL INSULATORS/BREAKDOWN 

Determination of the breakdown voltage of supporting glass 

insulators, 4:18753 
ELECTRICAL INSULATORS/DESIGN 

Summary of operating experience for high voltage transmission 
lines 500 kV class in U.S.S.R. (500 kV), 4:18768 (CONF- 
7805137-) 

ELECTRICAL INSULATORS/PERFORMANCE TESTING 

Determination of the breakdown voltage of supporting glass 
insulators, 4:18753 

Electrical strength of 1200-kV tower insulator strings and air gaps 
for a wide range of times to crest, 4:18762 (CONF-7805137-) 

ELECTRIC-POWERED VEHICLES/BIBLIOGRAPHIES 

Electric automobiles. Volume 2. 1975-July, 1978 (citations from 
the Engineering Index Data Base). Report for 1975-July 1978, 
4:19693 (NTIS/PS-78/0881) 

ELECTRIC-POWERED VEHICLES/COMMERCIALIZATION 

Electric and hybrid vehicles. Commercialization Phase III 
planning, 4:19692 (DOE/ERD-0004) 

ELECTRIC-POWERED VEHICLES/ECONOMICS 
Electric vehicles, 4:19694 
ELECTRIC-POWERED VEHICLES/HYDROGEN FUEL 
CELLS 
Hydrogen-electric power drives, 4:19494 (SLAC-PUB-2203) 
ELECTRIC-POWERED VEHICLES/LITHIUM-CHLORINE 

BATTERIES 

Production and engineering methods for Carb-Tek (trade name) 
batteries in fork lift trucks. Volume I. Technical. Final report, 
November 1976-November 1977, 4:19300 (AD-A-054321) 

Production and engineering methods for Carb-Tek (trade name) 
batteries in fork lift trucks. Volume II. Standard operating 
procedures. Final report, November 1976-November 1977, 
4:19301 (AD-A-054322) 

Production and engineering methods for Carb-Tek (trade name) 
batteries in fork lift trucks. Volume III. Manufacturing cost/ 
plant layout estimate. Final report, November 1976-November 
1977, 4:19302 (AD-A-054323) 





ELECTROCATALYSTS 


ELECTROCATALYSTS 
Effects of traces of platinum in sodium tungsten bronze electrodes, 
4:19926 
Electrocatalytic oxidation on non-noble metal catalysts (49 
references), 4:19925 
Electrocatalytic and structural aspects of electrodeposited metal 
layers on pyrolytic graphite, 4:19927 
Electrocatalytic properties of single crystal Pt surfaces in aqueous 
acid electrolytes, 4:19928 
ELECTROCATALYSTS/ADDITIVES 
Recent advances in electrocatalysis and their implications for fuel 
cells, 4:19506 
ELECTROCATALYSTS/TECHNOLOGY ASSESSMENT 
Fuel cell electrocatalysis: where have we failed, 4:19507 
ELECTROCHEMICAL ENGINES/DESIGN 
Night storage and backup generation with electrochemical 
engines, 4:19293 (LA-UR-78-1149) 
ELECTROCHEMICAL ENGINES/OPERATION 
Night storage and backup generation with electrochemical 
engines, 4:19293 (LA-UR-78-1149) 
ELECTROCHEMICAL ENGINES/USES 
Night storage and backup generation with electrochemical 
engines, 4:19293 (LA-UR-78-1149) 
ELECTRODES 
See also ANODES 
Electrochemical and physicochemical studies of oxygen layers on 
iridium and ruthenium electrodes, 4:19923 
Semiconductor electrodes for conversion and storage of solar 
energy, 4:18348 
Semiconducting oxide oxygen electrodes, 4:19922 
ELECTRODES/DESIGN 
Magnetohydrodynamic generator electrode (Patent), 4:19475 
ELECTRODES/DIELECTRIC PROPERTIES 
Appendix A, 4:19935 (COO-4258-1) 
ELECTRODES/ELECTROCATALYSTS 
Electrocatalytic oxidation on non-noble metal catalysts, 4:19925 
ELECTRODES/ELECTRONIC STRUCTURE 
Appendix A, 4:19935 (COO-4258-1) 
ELECTRODES/KINETICS 
Recent advances in the understanding of electrocatalysis and its 
relation to surface chemistry, 4:19919 
ELECTRODES/MATERIALS 
Advanced alkaline water electrolysis cells: electrode and other 
material problems, 4:18233 
Oxygen overvoltages on 50-50 Ni-Fe in KOH 40 w/o, 4:18235 
Solid polymer electrolyte electrochemical cells: electrode and 
other materials considerations, 4:18232 
ELECTRODES/MEETINGS 
Proceedings of the symposium on electrode materials and 
processes for energy conversion and storage, 4:19918 
ELECTRODES/N-TYPE CONDUCTORS 
Iron oxide semiconductor electrodes in photoassisted electrolysis 
of water, 4:18230 
ELECTRODES/OVERVOLTAGE 
Oxygen overvoltages on 50-50 Ni-Fe in KOH 40 w/o, 4:18235 
Potentiostatic pulse study of oxygen evolution on teflon bonded 
nickel cobalt oxide electrodes, 4:19931 
ELECTRODES/PHYSICAL RADIATION EFFECTS 
Effect of radiation blistering on voltage holding, 4:21102 
ELECTRODES/SEMICONDUCTOR MATERIALS 
Role of semiconductor properties in photoelectrolysis, 4:18229 
ELECTROLYTIC CELLS 
See also PHOTOELECTROLYTIC CELLS 
ELECTROLYTIC CELLS/DESIGN 
Advanced electrolysis in alkaline solution, 4:18234 
ELECTROLYTIC CELLS/MATERIALS 
Advanced alkaline water electrolysis cells: electrode and other 
material problems, 4:18233 
Solid polymer electrolyte electrochemical cells: electrode and 
other materials considerations, 4:18232 
ELECTROLYTIC CELLS/MEMBRANES 
Porous fluoropolymeric fibrous sheet and method of manufacture 
(Patent), 4:19316 
ELECTROMAGNETIC FIELDS 
See also ELECTROMAGNETIC PULSES 
INTERNAL ELECTROMAGNETIC PULSES 
ELECTROMAGNETIC FIELDS/BIOLOGICAL EFFECTS 
Metabolic rates in five animal populations in 1977 after prolonged 
exposure to Seafarer ELF electromagnetic fields in nature. 
Technical report, 4:20499 (AD-A-056081) 
ELECTROMAGNETIC FIELDS/HEALTH HAZARDS 
Review of occupational safety and health aspects of 
} pulse exposure. Final report, 4:20489 (AD-A- 
) 
ELECTROMAGNETIC INTERACTIONS/GLUON MODEL 
Supersymmetry and weak, electromagnetic and strong 
interactions, 4:20739 (JINR-D-1,2-10400) 
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ELECTROMAGNETIC INTERACTIONS/QUARK MODEL 

Supersymmetry and weak, electromagnetic and strong 
interactions, 4:20739 (JINR-D-1,2-10400) 

ELECTROMAGNETIC LENSES/CRYOSTATS 

Design and operation of a cryomagnetic system for Faraday 
rotators used in high-power laser-induced fusion research, 
4:21119 

ELECTROMAGNETIC PULSES/SIMULATION 

IEMP/SGEMP simulation program. Final report, 4:20231 (AD- 

A-052702) 
ELECTROMAGNETIC SURVEYS 

See also MAGNETOTELLURIC SURVEYS 
ELECTROMAGNETIC SURVEYS/DATA ANALYSIS 

Description, field test and data analysis of a control-source EM 
system (EM-60), 4:18556 (LBL-7088(DRAFT)) 

Transitional characteristics of an electromagnetic field over a 
conducting polarizing medium, 4:20534 

ELECTROMAGNETIC SURVEYS/ELECTRONIC 

EQUIPMENT 

Description, field test and data analysis of a control-source EM 
system (EM-60), 4:18556 (LBL-7088(DRAFT)) 

ELECTRON BEAM MACHINING/BEAM OPTICS 
Method for the corpuscular irradiation of a preparate, 4:18690 
ELECTRON BEAMS/POLARIZATION 
Production of polarized high-energy electrons in strong magnetic 
fields, 4:20639 
ELECTRON COLLISIONS 
See also ELECTRON-ATOM COLLISIONS 
ELECTRON-ION COLLISIONS 
ELECTRON-MOLECULE COLLISIONS 
ELECTRON COLLISIONS/BACKSCATTERING 

Extended fine structure above vanadium L-shell appearance 
potential thresholds, 4:20630 (AD-A-057141) 

Nearest neighbor spacings of clean vanadium surfaces from 
extended appearance potential fine structure, 4:20631 (AD-A- 
057142) 

ELECTRON COLLISIONS/SCATTERING 
Resonances in electron scattering from cadmium (Up to 13 eV), 
4:20661 (ANL-77-65(Pt. 1)) 
ELECTRON CYCLOTRON-RESONANCE H 
See ECR HEATING 
ELECTRON DENSITY/CALCULATION METHODS 

On the free-electron density in a nuclear-blast environment. Final 

report, 4:20260 (AD-B-14240) 
ELECTRON DENSITY/FLUCTUATIONS 

Parametric decay of lower hybrid waves in a plasma: Effect of ion 

nonlinearity, 4:20983 
ELECTRON DETECTION/SOLID SCINTILLATION 

DETECTORS 

The ion-electron magnetic separation and solid state detector 
detection system flown on IMP 7 and 8: e/sub p/ greater than 
or equal to 50 keV, e/sub e/ greater than or equal to 30 keV. 
Technical report, 4:20216 (PB-280713) 

ELECTRON MICROSCOPY/USES 
Freeze fracture preparation chamber attached to the seam, 4:20403 
ELECTRON PAIRS/PAIR PRODUCTION 

Study of massive di-lepton pairs at Fermilab, 4:20818 (JINR-D- 
1,2-10400) 

ELECTRON PAIRS/PARTICLE PRODUCTION 

Production of e* e~ and 7° pairs at the ISR (Transverse 
momentum, review, cross sections, upper limit, azimuthal 
correlations), 4:20701 

ELECTRON REACTIONS/EXCITATION 

Nuclear excitation rate for low-lying excited states in *°7U and 

238, 4:20848 
ELECTRON REACTIONS/FINAL-STATE INTERACTIONS 

Effect of final-state interaction on the position of the quasielastic 

peak in scattering of electrons by ®Li, 7Li, and *Be, 4:20820 
ELECTRON REACTIONS/INELASTIC SCATTERING 

Comparative description of the cross sections for excitation of the 
levels 2* (4.43 MeV) and 3~ (9.64 MeV) in '*C by 1-GeV 
protons and by electrons, 4:20815 

Electron excitation of giant resonances in deformed nuclei, 
4:20843 

ELECTRON REACTIONS/QUASI-ELASTIC SCATTERING 

Effect of final-state interaction on the position of the quasielastic 

peak in scattering of electrons by ®Li, ’Li, and °Be, 4:20820 
ELECTRON SOURCES/IMPEDANCE 
Time dependent electron and ion flow in pinched beam diodes. 
Interim report, 4:21092 (AD-A-056362) 
ELECTRON SOURCES/POWER SUPPLIES 
High — wide range marx generator design and construction, 
: 5 


ELECTRON SPECTROMETERS/OPERATION 
Performance of the electron energy-loss spectrometer, 4:20209 
(ANL-77-65(Pt.1)) 
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ELECTRON SPECTROMETERS/PERFORMANCE 

Performance of the electron energy-loss spectrometer, 4:20209 
(ANL-77-65(Pt.1)) 

ELECTRON SPECTROMETERS/RESOLUTION 

Performance of the electron energy-loss spectrometer, 4:20209 
(ANL-77-65(Pt. 1)) 

ELECTRON TRANSFER/BIOCHEMICAL REACTION 

KINETICS 

Secondary electron transfer in reaction centers of 
Rhodopseudomonas sphaeroides. Out-of-phase periodicity of 
two for the formation of ubisemiquinone and fully reduced 
ubiquinone, 4:20389 

ELECTRON TRANSFER/KINETICS 

Kinetics of electron transfer between the primary and the 
secondary electron acceptor in reaction centers from 
Rhodopseudomonas sphaeroides, 4:20392 

Secondary electron transfer in reaction centers of 
Rhodopseudomonas sphaeroides. Out-of-phase periodicity of 
two for the formation of ubisemiquinone and fully reduced 
ubiquinone, 4:20389 

ELECTRON-ATOM COLLISIONS/ELASTIC SCATTERING 

Analytic properties of the amplitude for elastic forward scattering 
of electrons by atoms, 4:20669 

Degradation of subexcitation electrons in molecular hydrogen 
(Cross sections), 4:20663 (ANL-77-65(Pt.1)) 

ELECTRON-ATOM COLLISIONS/EXCITATION 

Degradation of subexcitation electrons in molecular hydrogen 
(Cross sections), 4:20663 (ANL-77-65(Pt.1)) 

Electron impact excitation of autoionizing states in alkali atoms, 
4:20666 

Extended fine structure above vanadium L-shell appearance 
potential thresholds, 4:20630 (AD-A-057141) 

Nearest neighbor spacings of clean vanadium surfaces from 
extended appearance potential fine structure, 4:20631 (AD-A- 
057142) 

ELECTRON-ATOM COLLISIONS/INELASTIC SCATTERING 

Degradation of subexcitation electrons in molecular hydrogen 
(Cross sections), 4:20663 (ANL-77-65(Pt.1)) 

Remarks on the future of atomic-collision theory (Theoretical 
treatment map), 4:20662 (ANL-77-65(Pt.1)) 

ELECTRON-ATOM COLLISIONS/IONIZATION 

First ionization potentials of the transition metals, 4:20647 

Report of progress in the development of an electron impact 
ionization model. Interim report, 4:20658 (AD-A-056363) 

ELECTRONIC CIRCUITS 
See also COINCIDENCE CIRCUITS 
INTEGRATED CIRCUITS 
Charge dividing mechanism on resistive electrode in position- 
sensitive detectors, 4:20210 (BNL-25070) 
ELECTRONIC EQUIPMENT 
See also ANALOG-TO-DIGITAL CONVERTERS 
POWER SUPPLIES 
PULSE GENERATORS 
ELECTRONIC EQUIPMENT/COOLING SYSTEMS 
Heat exchanger (Patent), 4:19972 
ELECTRONIC EQUIPMENT/EQUIPMENT PROTECTION 

DEVICES 

Prototype HEMP Design Practice Handbook. Extended outline 
April 25, 1977-May 31, 1978, 4:20238 (AD-A-056731) 

ELECTRONIC EQUIPMENT/RADIATION EFFECTS 

Electromagnetic radiation analysis. Test operations procedure, 
4:20237 (AD-A-056647) 

ELECTRON-ION COLLISIONS/INELASTIC SCATTERING 

Remarks on the future of atomic-collision theory (Theoretical 
treatment map), 4:20662 (ANL-77-65(Pt.1)) 

ELECTRON-ION COLLISIONS/IONIZATION 

Report of progress in the development of an electron impact 

ionization model. Interim report, 4:20658 (AD-A-056363) 
ELECTRON-ION COLLISIONS/RECOMBINATION 

Dissociative recombination of electrons on the molecular ions H2/ 
sup ts+/ and D2/sup ts+/ with production of strongly excited 
atoms, 4:20672 

ELECTRON-MOLECULE COLLISIONS/EXCITATION 

Apparent oscillator strengths for mercury vapor (100 eV energy 

losses), 4:20659 (ANL-77-65(Pt. 1)) 
ELECTRON-MOLECULE COLLISIONS/INELASTIC 

SCATTERING 

Remarks on the future of atomic-collision theory (Theoretical 
treatment map), 4:20662 (ANL-77-65(Pt.1)) 

ELECTRON-MOLECULE COLLISIONS/IONIZATION 

Static theory of density and potential distribution in a beam- 

generated plasma, 4:20654 (AD-418683) 
ELECTRON-MOLECULE COLLISIONS/SCATTERING 

Low energy electron scattering from methane (Total cross 
sections, transmitted current derivative, below 1.5 eV), 4:20660 
(ANL-77-65(Pt.1)) 


EMBRYONIC DEVELOPMENT 


ELECTRON-NUCLEON INTERACTIONS 
See also ELECTRON-PROTON INTERACTIONS 
ELECTRON-NUCLEON INTERACTIONS/ 
ELECTROPRODUCTION 
Deep-inelastic scattering beyond the leading order in 
asymptotically free gauge theories, 4:20744 
ELECTRON-NUCLEON INTERACTIONS/P INVARIANCE 
Search for parity violating neutral currents in atomic physics, 
4:20645 (JINR-D-1,2-10400 
ELECTRON-PHONON COUPLING/REVIEWS 
Neutron scattering studies of electron-phonon interactions, 


4:19771 
ELECTRON-POSITRON INTERACTIONS/ANNIHILATION 
Expected properties of heavy leptons and e* e~ annihilation, 
4:20695 (JINR-D-1,2-10400 
Resonance analysis of e* e~ annihilation, 4:20698 
Three-component picture of e* e~— hadrons, 4:20742 (JINR-D- 
1,2-10400) 
ELECTRON-POSITRON INTERACTIONS/DEEP INELASTIC 
SCATTERING 
What can be expected from experiments with e* e~ colliding 
beams at energy ~ 100 GeV, 4:20752 
ELECTRON-POSITRON INTERACTIONS/HEAVY LEPTONS 
What can be expected from experiments with e* e~ colliding 
beams at energy ~ 100 GeV, 4:20752 
ELECTRON-POSITRON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Production of e* e~ and 7° pairs at the ISR (Transverse 
momentum, review, cross sections, upper limit, azimuthal 
correlations), 4:20701 
ELECTRON-POSITRON INTERACTIONS/INTERMEDIATE 
BOSONS 
What can be expected from experiments with e* e~ colliding 
beams at energy ~ 100 GeV, 4:20752 
ELECTRON-POSITRON INTERACTIONS/SCATTERING 
AMPLITUDES 
Effects of rho®°-w mixing and dynamics of vector meson 
production, 4:20751 
ELECTRON-POSITRON INTERACTIONS/TOTAL CROSS 
SECTIONS 
High-energy cross sections for e~ e* —> p~ x* and qq-bar in the 
Salam-Ward-Weinberg model, 4:20745 
Recent results from the PLUTO and DASP detectors at DORIS 
(S wave, branching ratio, lifetime upper limit), 4:20713 
ELECTRON-POSITRON INTERACTIONS/WEAK NEUTRAL 
CURRENTS 


What can be expected from experiments with e* e~ colliding 
beams at energy ~ 100 GeV, 4:20752 
ELECTRON-PROTON INTERACTIONS/STRUCTURE 
FUNCTIONS 
Microcausality, integral representation and sum rules for inelastic 
form factors for ep and vp scattering, 4:20759 (JINR-D-1,2- 
10400) 
ELECTRONS 
See also RUNAWAY ELECTRONS 
SOLAR ELECTRONS 
TRAPPED ELECTRONS 
ELECTRONS/ELECTRIC DIPOLE MOMENTS 
Measurement of the electric dipole moment of the electron with a 
quantum interferometer, 4:20700 
ELECTRONS/ENERGY LOSSES 
Electron terminal times in helium and hydrogen, 4:20864 (ANL- 
77-65(Pt.1)) 
ELECTRONS/MAGNETIC MOMENTS 
Higher order corrections in quantum electrodynamics, 4:20794 
(JINR-D-1,2-10400 
ELECTRONS/PARTICLE PRODUCTION 
Measurement of the production of p e events in antineutrino- 
nucleon interactions (Ratio to total event number), 4:20717 
ELECTROPHORESIS/SAMPLE HOLDERS 
Apparatus for electrophoresis separation (Patent), 4:19883 
ELECTROSTATIC PRECIPITATORS/DESIGN 
Electrostatic removal of airborne particulates employing fiber 
beds (Patent), 4:20182 
Gas cleaners (Patent), 4:20183 
ELEMENTS 
See also METALS 
TRANSURANIUM ELEMENTS 
ELEMENTS/ELECTRONIC STRUCTURE 
First-principles nonlocal-pseudopotential approach in the density- 
a formalism: Development and application to atoms, 
4:20886 
ELMO BUMPY TORUS/RESEARCH PROGRAMS 
Summary of EBT-I experimental results, 4:20997 (ORNL/TM- 
6457) 
EMBRYONIC DEVELOPMENT 
See ONTOGENESIS 





EMERGENCY CORE COOLING SYSTEM 


EMERGENCY CORE COOLING SYSTEM 
See ECCS 


See ELECTROMAGNETIC PULSES 
EMULSIONS/STABILITY 
Water-in-crude oil emulsion stability and emulsion destabilization 
by chemical demulsifiers, 4:17975 
ENEL-4 REACTOR/RHR SYSTEMS 
In situ dynamic tests and seismic records on the RHR system 
ee ENEL-IV nuclear plant/Caorso (Italy), 4:18817 
Y 


See also GEOTHERMAL ENERGY 
NUCLEAR ENERGY 
SOLAR ENERGY 
ENERGY/RESEARCH PROGRAMS 
Annual summary of programs in energy sciences, 4:19363 (BNL- 


Aims, methods, and uses of energy accounting, 4:19335 
ENERGY CONSERVATION 
Energy self-reliance in solar energy, 4:18279 
Second report on the Community programme for the rational use 
of yh ——- proposal and recommendations of the 


ENERGY CONSERVATION/EDUCATION 
Case studies - environment and energy. Volume I. Handbook, 
4:19352 (AD-A-054410) 
Case studies - environment and energy. Voluem II. Solutions, 
4:19353 (AD-A-054411) 
ENERGY CONSERVATION/ENERGY MODELS 
Brookhaven buildings energy conservation optimization model, 
4:19420 (BNL-50828) 
ENERGY CONSERVATION/ENVIRONMENTAL IMPACTS 
Conservation product marketin i Commercialization Phase III 
ig, 4:19354 (DOE/ERD-0001) 


ENERGY © CONSERVATION/EQUIPMENT 
Conservation product marketing. Commercialization Phase III 
— , 4:19354 (DOE/ERD-0001) 
RGY CONSERVATION/EVALUATION 
Comprehensive community energy planning. Moy 1 (of two 
volumes). A workbook, 4:19425 (HCP/M0023-01) 
Comprehensive community ener; By fer ake soso) 2 (of two 


volumes). A: dices, 4:1942 CP/M aa 
ENERGY CONSERVATION/FINANCIAL 
Guidelines for the promotion of speedy nat to of energy- 
conserving fornaisde” and products on the market. Dated 
April 17, 1978, 4:1 
ENERGY CONSERVATION/IMPLEMENTATION 
Sourcebook. Volume 8, Part I. State Energy Conservation 
Program Measure Directory, 4:19422 (DOE/CS-0044/1) 
Sourcebook. Volume 8, Part 2. State Energy Conservaton 
Program Measure Directory, 4:19423 (DOE/CS-0044/2) 
ENERGY CONSERVATION/LAWS 
Energy Conservation Act and its effects (German Federal 
Republic), 4:19429 
ENERGY CONSERVATION/PLANNING 
Conservation-our neglected energy source, 4:19431 
ENERGY CONSERVATION ULATIONS 
Latest questions about the saving of energy and about legal 
— embodied in the law on the saving of energy, 
ENERGY CONSERVATION/RESEARCH PROGRAMS 
Optimization of energy usage in textile finishing operations. 
a ao report, March 1-May 31, 1978, 4:19606 
ENERGY CONSERVATION/STATE GOVERNMENT 
bay nny Volume 8, Part I. State Energy Conservation 
Program Measure Directory, 4:19422 (DOE/CS-0044/1) 
Sourcebook. Volume 8, Part 2. State Energy Conservaton 
Pro; Measure Directory, 4:19423 (DOE/CS-0044/2) 
ENERGY CONSUMPTION/BIBLIOGRAPHIES 
— wer consumption. Volume 1. 1971-1976 (citations from 
S data base). Report for 1971-1976, 4:19520 (NTIS/PS- 
7870644) 
= el gt consumption. Volume 2. 1977-June, 1978 (citations 
NTIS data base). Report for 1977-June 1978, 4:19521 
(NTIS/PS.78/0645) 
Electric power consumption (citations from the Engineerin 
Index data base). Report for 1970-June 1978, 4:19522 1S/ 
PS-78/0646) 
ENERGY CONSUMPTION/DATA ACQUISITION SYSTEMS 
Fixed facilities energy consumption investigation data users 
manual. Interim report, 4:19577 (AD- A52708) 
ENERGY CONSUM mre 
Model of Germany. Pt. 2. Energy up to 2000, 4:19437 
ENERGY CONSUMPTION/MEAS RING INSTRUMENTS 
Electronic heat consumption counters, 4:20152 
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ENERGY CONSUMPTION/OPTIMIZATION 
Brookhaven buildings energy conservation optimization model, 
4:19420 (BNL-50828) 
ENERGY CONSUMPTION/PLANNING 
Comprehensive community energy planning. Volume | (of two 
volumes). A workbook, 4:19425 (HCP/M0023-01) 
Comprehensive community energy planning. Volume 2 (of two 
volumes). Appendices, 4:19426 (HCP/M0023-02) 
ENERGY CONSUMPTION/REVIEWS 
Monthly energy review, 4:19432 (DOE/0035-10) 
ENERGY CONSUMPTION/SIMULATION 
Fuel utilization in residences. Final report, 4:19569 (EPRI-EA- 
894 


ENERGY CONVERSION/MEETINGS 

Proceedings of the symposium on electrode materials and 

processes for energy conversion and storage, 4:19918 
ENERGY DEMAND/BIBLIOGRAPHIES 

Electric power consumption. Volume 2. 1977-June, 1978 (citations 
from the NTIS data base). Report for 1977-June 1978, 4:19521 
(NTIS/PS-78/0645) 

Electric power consumption (citations from the Engineering 
Index data base). Report for 1970-June 1978, 4:19522 (NTIS/ 
PS-78/0646) 

ENERGY DEMAND/FORECASTING 

Can we do without uranium, 4:19371 

Energy resources and energy demand until the period 1985 to 
2020, 4:19436 

Long-term energy demand forecasting: a new approach, 4:19434 

Remote control and monitoring in mining. Opening address, 
4:17797 

Statement and comparison between different studies on energy- 
requirement (In German), 4:19513 (BMFT-FB-T-77-92) 

ENERGY DEMAND/GLOBAL ASPECTS 
Bituminous coal mining in the Federal Republic of Germany - 
developments in past and future, 4:17808 
ENERGY DEMAND/HEATING 
Energy economizing in heating, 4:19625 
ENERGY DEMAND/RESEARCH PROGRAMS 

Statement and comparison between different studies on energy- 

requirement (In German), 4:19513 (BMFT-FB-T-77-92) 
ENERGY EFFICIENCY/ECONOMIC IMPACT 

Report to Congress on the economic impact of energy actions as 
required by Public Law 93-275, Section 18(d), 4:19337 (DOE/ 
PE-0007) 

ENERGY EXCHANGE 
See ENERGY TRANSFER 
ENERGY EXTENSION SERVICE 

Factors leading to the success and failure of complex technology 

transfer programs, 4:19364 (TID-28802) 
ENERGY FACILITIES/BIBLIOGRAPHIES 

Energy facility siting selected abstracts. Final report, 4:19344 (PB- 

284152 


ENERGY FACILITIES/CO-GENERATION 
Utility and industrial energy center (Weyerhaeuser Company and 
Eugene (OR) Water and Electric Board), 4:19407 (EPRI-EM- 


ENERGY FACILITIES/SITE SELECTION 

Energy facility siting selected abstracts. Final report, 4:19344 (PB- 
284152) 

Proceedings of meeting of Advisory Committee on Energy 
Facility Siting held at MClean, Virginia on October 24, 1975. 
Final report, 4:19345 (PB-284153) 

ENERGY MODELS 
Energy and Resource Planning Group FY 1978 annual report, 
4:19334 (UCRL-50029-78) 
ENERGY MODELS/STATISTICS 
Aims, methods, and uses of energy accounting, 4:19335 
ENERGY POLICY 
See also NATIONAL ENERGY PLAN 

Energy policy, the energy price fallacy, and the role of nuclear 
energy in the UK, 4:19347 

Horizontal divestiture of U.S. oil companies: pros and cons, 
4:19449 

National Energy Act of 1978: a Far-West perspective, 4:19440 
(UCID-17944) 

ENERGY POLICY/COMMON MARKET 

Invitation of the EC to tender for geothermal exploration, 4:18569 
ENERGY POLICY/FINANCIAL INCENTIVES 

Invitation of the EC to — for geothermal exploration, 4:18569 
ENERGY POLICY/FINANCING 

Invitation of the EC to tender a geothermal exploration, 4:18569 
ENERGY POLICY 

DOE role in nuclear policies A programs. Official transcript of 
public briefing and addendum, December 13, 1977, Washington, 
DC, 4:19366 (CONF-771221-P2) 
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ENERGY POLICY/SIMULATION 
Energy and Resource Planning Group FY 1978 annual report, 
4:19334 (UCRL-50029-78) 
ENERGY POLICY/SOCIO-ECONOMIC FACTORS 
Social problems of power economy, 4:19349 
ENERGY SHORTAGES 
Fuel fo530 50 years, 4:19433 
ENERGY SOURCE DEVELOPMENT/ECONOMIC IMPACT 

Report to Congress on the economic impact of energy actions as 
required by Public Law 93-275, Section 18(d), 4:19337 (DOE/ 
PE-0007) 

ENERGY SOURCE DEVELOPMENT/ENVIRONMENTAL 

IMPACTS 

A national environmental/energy workforce assessment. Virgin 
Islands. Final report on phase 1, 4:20284 (PB-277887) 

National environmental/energy workforce assessment. national 
summary. Volume Four: South Dakota-Virgin Islands. Final 
report on phase 1, 4:20285 (PB-277903) 

ENERGY SOURCE DEVELOPMENT/FINANCIAL 

INCENTIVES 

Analysis of federal incentives used to stimulate energy production: 
an executive summary, 4:19346 (PNL-2410(Rev.)) 

ENERGY SOURCE DEVELOPMENT/FINANCING 

FEA energy financing workshops. Section 1: summaries of 
proceedings. Section 2: background papers, 4:19339 (PB- 
265706) 

ENERGY SOURCE DEVELOPMENT/MEETINGS 

Interactive planning workshop. Volume 1. Working papers, 
4:19421 (CONF-781094-) 

ENERGY SOURCE DEVELOPMENT/PUBLIC RELATIONS 

Citizen participation and citizen initiatives. Legitimation and 
participation in democracy in situations of social conflict, 
4:19367 

ENERGY SOURCE DEVELOPMENT/SOCIO-ECONOMIC 

FACTORS 

Energy-related community development: private-sector risks and 
public-sector remedies, 4:19340 (PB-265706) 

FEA energy financing workshops. Section 1: summaries of 
proceedings. Section 2: background papers, 4:19339 (PB- 
265706) 

Financing options for communities near large energy 
developments, 4:19341 (PB-265706) 

Problems of financing services and facilities in communities 
impacted by energy resource development, 4:19342 (PB-265706) 

ENERGY SOURCES 

See also FOSSIL FUELS 

NUCLEAR FUELS 
RENEWABLE ENERGY SOURCES 
WASTE HEAT 
WAVE POWER 
WIND POWER 

ENERGY SOURCES/BIOCHEMISTRY 

Energy development from elemental transmutations in biological 
systems. Final report December 1977-April 1978, 4:20373 (AD- 


A-056906) 
ENERGY SOURCES/ENERGY CONSERVATION 
Conservation-our neglected energy source, 4:19431 
ENERGY SOURCES/ENVIRONMENTAL IMPACTS 
Ecogeological aspects of world energy supply, 4:20512 
ENERGY SOURCES/FORECASTING 
Fuel fo530 50 years, 4:19433 
ENERGY SOURCES/PLANNING 
Economic aspects of Austria's energy situation, 4:19435 
ENERGY STORAGE 
See also FLYWHEEL ENERGY STORAGE 
HEAT STORAGE 
HYDROGEN STORAGE 
MAGNETIC ENERGY STORAGE 
OFF-PEAK ENERGY STORAGE 
ENERGY STORAGE/COMPARATIVE EVALUATIONS 
Storage and transfer of energy for pulsed-power applications, 
4:21076 
ENERGY STORAGE/DATA ACQUISITION SYSTEMS 
Design of the data acquisition system at Solar One, 4:18401 
(CONF-780432-) 
ENERGY STORAGE/MEETINGS 
Proceedings of the symposium on electrode materials and 
processes for energy conversion and storage, 4:19918 
ENERGY STORAGE/MONITORING 
Design of the data acquisition system at Solar One, 4:18401 
(CONF-780432-) 
ENERGY SUPPLIES/BIBLIOGRAPHIES 
Energy supply and demand modeling (a bibliography with 
abstracts). Final report for 1964-May 1978, 4:19466 (NTIS/PS- 
78/0599) 


ENZYMES 


ENERGY SUPPLIES/CONTRACTS 
Legal problems in long-term energy supply contracts in 
connection with economic clauses, 4:19438 
ENERGY SUPPLIES/FORECASTING 
Can we do without uranium, 4:19371 
ENERGY SUPPLIES/REVIEWS 
Monthly energy review, 4:19432 (DOE/0035-10) 
ENERGY TRANSFER 

Reconstituted energy transfer from antenna pigment-protein to 
reaction centers isolated from Rhodopseudomonas sphaeroides, 
4:20390 

ENGINES 
See also DIESEL ENGINES 
HEAT ENGINES 
INTERNAL COMBUSTION ENGINES 
STIRLING ENGINES 
TURBOJET ENGINES 
ENGINES/VALVES 
Piston-linear-actuator for the transmission of rotating movements 
(Patent), 4:19678 
ENGLAND 
See UNITED KINGDOM 
ENHANCED RECOVERY 
Chemical requirements for offshore oil recovery, 4:17912 
ENHANCED RECOVER Y/MICROORGANISMS 

Enhanced recovery of petroleum using microorganisms: a 

literature survey, 4:17900 (CONF-7609187-) 
ENHANCED RECOVERY/RESEARCH PROGRAMS 

Role of U.S. government in promoting enhanced oil-recovery 

techniques, 4:17908 
ENHANCED RECOVERY/REVIEWS 

Enhanced recovery of petroleum using microorganisms: a 

literature survey, 4:17900 (CONF-7609187-) 
ENOLS/BIOCHEMICAL REACTION KINETICS 
9-desoxo-9, 10-dehydrochlorophyll a: a new chlorophyll with an 
effective 20-7 electron macrocycle, 4:20382 
ENRICHED URANIUM/CHARGES 
Fair value enrichment pricing: is it fair, 4:18112 (PB-280268) 
ENRICHMENT (ISOTOPIC) 
See ISOTOPE SEPARATION 
ENRICO FERMI-2 REACTOR/TESTING . 

Temporary non-nuclear steam supply for enrico fermi unit 2 

preoperational testing, 4:18823 
ENTOMOLOGY 

See INSECTS 
ENTRAINMENT/SAFETY 

Biological evaluation of devices used for reducing entrainment 
and impingement losses at thermal power plants, 4:18670 
(CONF-7809 109-1) 

ENVIRONMENT 

Electric and hybrid vehicles. Commercialization Phase III 

planning, 4:19692 (DOE/ERD-0004) 
ENVIRONMENTAL IMPACTS 

Environmental studies related to the operation of wind energy 

conversion systems. Final report, 4:18650 (COO-0092-77/2) 
ENVIRONMENTAL IMPACTS/FORECASTING 

Aerosol characterization at Colstrip, Montana spring and fall, 
1975. Technical memo, 4:20289 (PB-279974) 

The bioenvironmental impact of a coal-fired power plant, 
Colstrip, Montana, December 1977. Interim report No. 3, 
4:20413 (PB-280326) 

ENVIRONMENTAL POLICY 
Developments in air pollution control technology for the iron and 
steel industry, 4:20311 
ENVIRONMENTAL POLICY/IMPLEMENTATION 
Impacts of new source performance standards, 4:20327 
ENVIRONMENTAL POLICY/PLANNING 
State/EPA agreement concept paper on regulations (Monograph), 
4:19355 
ENVIRONMENTAL TEMPERATURE 
See AMBIENT TEMPERATURE 
ENVIRONMENTAL TRANSPORT 
See also ENVIRONMENT 
RADIONUCLIDE MIGRATION 
ENVIRONMENTAL TRANSPORT/TRACER TECHNIQUES 

Water Resources Research Program. Transport of oily pollutants 
in the coastal waters of Lake Michigan. An application of rare 
earth tracers, 4:20361 (ANL/WR-78-1) 

ENZYMES 

See also ESTERASES 
LIGASES 
LIPASES 
LYSOZYME 
PAPAIN 
PEPTIDE HYDROLASES 
TRYPSIN 





ENZYMES/GENETICS 


ENZYMES/GENETICS 
Genetic studies of the Macushi and Wapishana indians. I. Rare 
genetic variants and a private polymorphism of esterase A, 
4:20408 
EPIPHYSIS (BONES) 
See BONE TISSUES 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
ERBIUM/ENERGY LEVELS 
Atomic energy levels - the rare earth elements. (the spectra of 
lanthanum, cerium, praseodymium, neodymium, promethium, 
samarium, europium, gadolinium, terbium, dysprosium, 
holmium, erbium, thulium, ytterbium, and lutetium) (66 atoms 
and ions), 4:20646 (PB-282067) 
ERBIUM/SELF-DIFFUSION 
Self-diffusion of Er and Hf inpure and HfO2-doped polycrystalline 
Er2Os (Hf-175 and Er-169), 4:19805 (IS-T-818) 
ERBIUM COMPLEXES/SYNTHESIS 
Synthesis and thermal decomposition of homoleptic tert-butyl 
lanthanide complexes, 4:19902 
ERBIUM IONS/ENERGY LEVELS 
Energy level structure and transition probabilities in the spectra of 
the trivalent lanthanides in LaF’s (Tables, diagrams), 4:20644 
(ANL-78-XX-95) 
ERBIUM OXIDES/PERMEABILITY 
Self-diffusion of Er and Hf inpure and HfO2-doped polycrystalline 
Er2Os3 (Hf-175 and Er-169), 4:19805 (IS-T-818) 
YTHROCYTES/CELL MEMBRANES 
Erythrocyte membrane elasticity, fragmentation and Lysis, 
4:20397 
ERYTHROCYTES/ENZYMES 
Genetic studies of the Macushi and Wapishana indians. I. Rare 
genetic variants and a private polymorphism of esterase A, 
4:20408 
ESCA METHOD 
See PHOTOELECTRON SPECTROSCOPY 
ESCHERICHIA COLI/BIOCHEMICAL REACTION KINETICS 
Triangulation of proteins in the 30 S ribosomal subunit of 
Escherchia coli, 4:20394 


ES 
See also LIPASES 
ESTERASES/GENETICS 
Genetic studies of the Macushi and Wapishana Indians. II. Data 
on 12 genetic polymorphisms of the red cell and serum proteins: 
gene flow between the tribes, 4:20407 
ESTERASES/MOLECULAR STRUCTURE 
= structural analysis of yeast inorganic pyrophosphatase, 
4:20379 
ETA MESONS/CHIRAL SYMMETRY 
— of the decay eta—>-7r* a y in quantum chiral theory, 
4: 5 
ETA MESONS/RADIATIVE DECAY 
Description of the decay eta—-7* 7~ y in quantum chiral theory, 
4:20775 
ETA-549 
See ETA MESONS 
ETHANE/DETONATIONS 
Detonation limits of hydrocarbon-air mixtures in pipes, 4:18247 
ETHANE/ELECTRON-MOLECULE COLLISIONS 
Low energy electron scattering from methane (Total cross 
sections, transmitted current derivative, below 1.5 eV), 4:20660 
(ANL-77-65(Pt.1)) 
1,2-ETHANEDIOL 
See GLYCOLS 
ETHANOL 
See also GASOHOL PROGRAM 
ETHANOL/BIOSYNTHESIS 
Ethanol for motor fuel from biomass, 4:18263 (CONF-7710156-) 
ETHANOL/PRODUCTION 
Technical and economic assessment of methods for direct 
conversion of agricultural residue to usable energy. Final 
report, 4:18341 (TID-28552) 
ETHANOL/SEPARATION PROCESSES 
Engineering feasibility study for elimination of nitroglycerin from 
solvent vapors. Final report, 4:19879 (AD-A-055980) 
ETHANOL/SYNTHESIS 
Use of multi-metallic bifunctional catalysts for the conversion of 
coal derived synthesis gas to methanol. Progress report No. 3, 
June-August 1978, 4:18262 (BNL-50897) 


See ACETYLENE 
ETHYLENE/CHEMICAL REACTION YIELD 
Ethylene-''C formation in alkyl chlorides: mechanisms and 
isotope effects, 4:19944 
Synthesis and thermal decomposition of homoleptic tert-butyl 
lanthanide complexes, 4:19902 
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ETHYLENE/DESIGN 
Conversion of cattle feedlot manure to ethylene and ammonia 
synthesis gas. Final report 1 January 1974-30 June 1977, 4:18258 
(PB-280189 
ETHYLENE/DETONATIONS 
Detonation limits of hydrocarbon-air mixtures in pipes, 4:18247 
ETHYLENE/MANUFACTURING 
Pyrolysis of fraction of hydrogenated coal extract, 4:17694 
ETHYLENE/PRODUCTION 
Intermittent illumination increases biophotolytic hydrogen yield 
by Anabaena cylindrica, 4:20415 
ETHYLENE/SYNTHESIS 
Conversion of cattle feedlot manure to ethylene and ammonia 
synthesis gas. Final report 1 January 1974-30 June 1977, 4:18258 
(PB-280189) 
ETHYLENE/TRANSPORT 
Ethylene pipeline network of the ARG, 4:17999 
ETHYLENE GLYCOL 


See GLYCOLS 


YNE 
See ACETYLENE 
EUROPE 
See also AUSTRIA 
BULGARIA 
FRANCE 
GERMAN FEDERAL REPUBLIC 
ICELAND 
ITALY 
POLAND 
SPAIN 
SWITZERLAND 
UNITED KINGDOM 
USSR 
YUGOSLAVIA 
EUROPE/NATURAL GAS DISTRIBUTION SYSTEMS 
Natural gas for a sure energy supply even past the year 2000, 
4:17994 
EUROPE/SOLAR ENERGY 
Solar energy for commercial purposes, 4:18275 (AED-CONF-78- 
155-045) 
EUROPEAN COMMUNITIES/COAL INDUSTRY 
Brown coal in 1977, 4:17858 
EUROPEAN COMMUNITIES/ENERGY CONSERVATION 
Second report on the Community programme for the rational use 
of me — proposal and recommendations of the 
Council, 0 
EUROPEAN COMMUNITIES/ENERGY CONSUMPTION 
Second report on the Community programme for the rational use 
of aT; directive proposal and recommendations of the 
Council, 4:19430 
Stagnating primary energy consumption in the European 
Community in 1977, 4:19467 
EUROPEAN COMMUNITIES/ENERGY POLICY 
EEC energy policy guidelines with special reference to nuclear 
energy, 4:19001 
EUROPIUM/ACTIVATION ANALYSIS 
Rare-earth elements in some coal basins of Bulgaria, 4:17759 
EUROPIUM/ADSORPTION 
Laboratory measurements of radionuclide distribution between 
— ground water and geologic media, 4:20343 (PNL-SA- 
57 
EUROPIUM/ENERGY LEVELS 
Atomic energy levels - the rare earth elements. (the spectra of 
lanthanum, cerium, praseodymium, neodymium, promethium, 
samarium, europium, gadolinium, terbium, dysprosium, 
holmium, erbium, thulium, ytterbium, and lutetium) (66 atoms 
and ions), 4:20646 (PB-282067) 
EUROPIUM/SORPTION 
Sorption of long-lived radionuclides in clay and rock. Part 2, 
4:18159 (KBS.TR- 98) 
EUROPIUM 143/ENERGY LEVELS 
Nuclear data sheets for A= 143, 4:20838 
EUROPIUM 143/ENERGY-LEVEL TRANSITIONS 
Nuclear data sheets for A= 143, 4:20838 
EUROPIUM IONS/ENERGY LEVELS 
Energy level structure and transition probabilities in the spectra of 
the trivalent lanthanides in LaF; (Tables, diagrams), 4:20644 
(ANL-78-XX-95) 
EUROPIUM OXIDES/CRACKS 
Microcracking of Eu2zO3-Ta2Os bodies, 4:19808 
EUROPIUM OXIDES/MICROSTRUCTURE 
Microcracking of Eu2zOs-Ta2Os bodies, 4:19808 
EVACUATED COLLECTORS 
See also EVACUATED TUBE COLLECTORS 
EVACUATED COLLECTORS/COVERINGS 
Solar collector with a cover of evacuated tubes (Patent), 4:18502 
Solar collector with evacuated cover (Patent), 4:18500 
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EVACUATED COLLECTORS/DESIGN 
Solar collector with a cover of evacuated tubes (Patent), 4:18502 
Solar collector with evacuated cover (Patent), 4:18500 
EVACUATED COLLECTORS/SAFETY ENGINEERING 
Solar collector with evacuated cover (Patent), 4:18500 
EVACUATED TUBE COLLECTORS/PERFORMANCE TESTING 
Tubular evacuated solar collector utilizing a heat pipe as absorber, 
4:18514 
EVAPORATION MODEL/SHOCK WAVES 
Have shock waves been observed in nuclear collisions, 4:20823 
EVAPORATORS/DESIGN 
Design of evaporators exposed to air for heat pump systems, 
4:19552 
EVAPORATORS/ENERGY CONSERVATION 
Evaporation processes. Problems and solutions, 4:19624 
EVAPORATORS/FABRICATION 
Liquid fired evaporator for heat pump plants, 4:19551 
EVAPORATORS/PERFORMANCE 
Liquid fired evaporator for heat pump plants, 4:19551 
EVEN-EVEN NUCLEI/ALPHA DECAY 
Surface probabilities of a-particle formation for even-even nuclei 
with allowance for collective vibrations, 4:20839 
EVEN-EVEN NUCLEI/COLLECTIVE EXCITATIONS 
Surface probabilities of a-particle formation for even-even nuclei 
with allowance for collective vibrations, 4:20839 
EVENT TREE ANALYSIS 
See FAILURE MODE ANALYSIS 
EVOLUTION 
See BIOLOGICAL EVOLUTION 
EXCURSIONS/FUEL ELEMENT FAILURE 
Reactivity Initiated Accident Test Series: Test RIA 1-2. Quick 
look report (BWR hot start-up conditions), 4:19237 (TFBP-TR- 
303) 
EXCURSIONS/REACTIVITY INSERTIONS 
Low sodium void cores, 4:19185 (CONF-78 1022-32) 
EXERCISE/BIOLOGICAL EFFECTS 
Potassium fluxes in long-distance runners, 4:20396 
EXHAUST RECIRCULATION SYSTEMS/DESIGN 
Exhaust gas recirculation control system (Patent), 4:19674 
Exhaust gas purifying device for internal combustion engine with 
auxiliary combustion chambers (Patent), 4:19706 
EXOSPHERE/TWO-STREAM INSTABILITY 
Anomalous transport coefficients due to the ion-ion two-stream 
plasma microinstability. Doctoral thesis, 4:20611 (AD-A- 
056542) 
EXOTIC ATOMS 
See HADRONIC ATOMS 
EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 
EXPONENTIAL PILES 
See SUBCRITICAL ASSEMBLIES 
EXTENSOMETERS/OPERATION 
Tower extensometer, 4:20241 (UCRL-13899) 
EXTENSOMETERS/PERFORMANCE 
Tower extensometer, 4:20241 (UCRL-13899) 
EXTRACTION APPARATUSES 
See also EXTRACTION COLUMNS 
EXTRACTION APPARATUSES/COMPARATIVE 
EVALUATIONS 
Modern liquid/liquid extractors - survey and selection criteria, 
4:19884 
EXTRACTION COLUMNS/SIMULATION 
State-of-the-art simulation of a U-Pu partitioning column for 
nuclear fuel reprocessing, 4:18099 
EXXON LIQUEFACTION PROCESS 
See also COAL LIQUEFACTION 
EXXON LIQUEFACTION PROCESS/PILOT PLANTS 
Coal liquefaction. Quarterly report, October-December 1977, 
4:17686 (DOE/ET-0026/4) 
EYES 
See also RETINA 
EYES/PATHOLOGICAL CHANGES 
Laser hazards: biomedical threshold level investigations. Interim 
report, 1 September 1976-31 January 1977, 4:20493 (AD-A- 
054125) 
EYES/RADIATION INJURIES 
Gonadal and eye doses in ®°Co therapy for Hodgkin's disease, 
4:20451 


F REGIO 
See -l SPREAD F 


FAST REACTORS/NEUTRON TRANSPORT 


F REGION/DISTURBANCES 

A search by radar backscatter, for irregularities produced by the 
Lagopedo F-region electron depletion releases. Final report 1 
June-31 December 1977, 4:20602 (AD-A-056385) 

Behavior of the ionospheric F-region during geomagnetic storms. 
Final scientific report September 1, 1974-September 30, 1977, 
4:20605 (AD-A-056978) 

F REGION/ELECTRON DENSITY 

A search by radar backscatter, for irregularities produced by the 
Lagopedo F-region electron depletion releases. Final rt 1 
June-31 December 1977, 4:20602 (AD-A-056385) 

Heating of the electrons in the F region of the ionosphere (40-kW 
radio transmitter), 4:20592 (AD-405334) 

Large amplitude irregularities at low latitudes in the topside 
ionosphere. Environmental research papers, 4:20594 (AD-A- 
052268) 

F REGION/MODIFICATIONS 

Heating of the electrons in the F region of the ionosphere (40-kW 

radio transmitter), 4:20592 (AD-405334) 
FABRICATION/ACTIVATION ANALYSIS 

A comparison of neutron-activation and chemical techniques for 
determining the fluorine content of fluorochemical-treated 
fabrics, 4:19858 (AD-A-056039) 

FABRY-PEROT INTERFEROMETER/NONLINEAR 

PROBLEMS 

Nonlinear Fabry-Perot filled with CS, and nitrobenzene, 4:20242 

FAILED ELEMENT DETECTION 

Detection of defective fuel using vacuum sipping technique, 

4:18111 
FAILED ELEMENT MONITORS/DESIGN 

Device to detect gases, in particular fission gases, in the cooling 
channel of a liquid-cooled nuclear reactor fuel element (Patent), 
4:18968 

FAILURE MODE ANALYSIS 

Automated common cause analysis (AUTOCC/COMCAN 

codes), 4:19191 (CONF-781105-17) 
FALLOUT 

(For radioactive fallout only.) 

See also WASHOUT 
FALLOUT/RADIATION MONITORING 

Measurement of airborne radioactivity and its meteorological 
application. Part VII. Annual report, August 1, 1975-July 31, 
1976, 4:20312 (COO-3425-16) 

FALLOUT/SIMULATION 

The ESSEX Program: a study of the effects of underground low- 
yield nuclear weapons employed in a tactical warfare scenario, 
4:20256 (AD-A-056490) 

FARADAY GENERATORS 
See MHD GENERATORS 
FARLEY-1 REACTOR/FLUID POISON CONTROL 

Operating experience with the boron thermal regeneration system, 

4:18872 
FARMS/ENERGY CONSUMPTION 
Some problems of lighting the buildings for cattle-breeding, 
4:19617 
FARMS/HEATING SYSTEMS 
Infrared radiation for livestock-breeding applications, 4:19618 
FARMS/LIGHTING SYSTEMS 
Some problems of lighting the buildings for cattle-breeding, 
4:19617 
FAST BREEDER BLANKET FACILITY (FBBF) 
See SUBCRITICAL ASSEMBLIES 
FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST NEUTRONS/SLOWING-DOWN 
New resonance cross section calculational algorithms, 4:20875 
(ORNL/RSIC-41) 
FAST REACTORS 
See also BFS REACTOR 
CFRMF REACTOR 
FBR TYPE REACTORS 
FFTF REACTOR 
GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
PURNIMA REACTOR 
ZPPR REACTOR 
ZPR-6 REACTOR 
FAST REACTORS/FUEL PINS 
Fission = bubble distribution in a mixed oxide fast reactor fuel 


pin, 4:18940 
FAST REACTORS/NEUTRON SPECTRA 
Spectral characterization of fast reactor neutron fields, 4:19039 
FAST REACTORS/NEUTRON TRANSPORT 
Implementation of the rapid cross section adjustment approach at 
General Electric, 4:19026 (ORNL/RSIC-41) 





FATIGUE/REVIEWS 


FATIGUE/REVIEWS 
Low-cycle fatigue at high temperatures, 4:19754 
FBR TYPE REACTORS 
See also GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
Fast breeder, pros and cons. Minutes from the experts’ discussion 
held at the Federal Ministry for Research and Technology on 
May 19, 1977, 4:18970 
Optimization of the parameters for the NPP with a large fast 
reactor, 4:18937 (NIIAR-P-16(282)) 
FBR TYPE REACTORS/CONTROL ELEMENTS 
Control element (Patent), 4:19133 
FBR TYPE REACTORS/CONTROL ROD WORTHS 
Effective method for estimating multiple control rod worths in 
large fast reactors, 4:19125 
FBR TYPE REACTORS/FUEL CANS 
Fuel cladding tube for a fast breeder (Patent), 4:18973 
FBR TYPE REACTORS/NUCLEAR FUELS 
a of plutonium in uranium-plutonium mononitride, 
4:18939 
FBR TYPE REACTORS/REACTOR ACCIDENTS 
Thermal explosion hazards in (fast) nuclear reactors, 4:19245 
FBR TYPE REACTORS/REACTOR KINETICS 
Calculational and experimental analysis of a 7°*Pu sample 
irradiated in EBR-II, 4:18956 
Heterogeneity effects on reaction rates measured in the advanced 
fuels program oxide zone assembly, 4:18955 
FEDAL 
See FAILED ELEMENT DETECTION 
FEDERAL REPUBLIC OF GERMANY 
See GERMAN FEDERAL REPUBLIC 
FEED MATERIALS PLANTS 
See also FUEL CYCLE CENTERS 
FEED MATERIALS PLANTS/ENVIRONMENTAL IMPACT 
STATEMENTS 
Draft environmental statement related to the Western Nuclear, 
Inc. Split Rock Mill (Fremont County, Wyoming) (Fremont 
County, Wyoming), 4:18064 (NUREG-0451(DRAFT)) 
FEEDWATER/WATER CHEMISTRY 
Swedish experience with organic epitaxy-preventive settling 
inhibitors in feed water technology, 4:19781 
FEEDWATER HEATERS/TUBES 
DETNAFOR\M at power plant installations, 4:18696 (AED-Conf- 
77-421-002) 
FELDSPARS 
See also ALBITE 
MICROCLINE 
FELDSPARS/SORPTIVE PROPERTIES 
Batch K/sub d/ experiments with common minerals and 
representative groundwaters (Anorthite), 4:20336 (PNL-SA- 
6957 


FERMENTATION/CONTROL SYSTEMS 
Dynamic properties of feedback control circuits in a fermentation 
process, 4:20429 
FERMILAB ACCELERATOR/OPERATION 
Fermilab National Accelerator Laboratory monthly report, 
December 1978, 4:20200 (FERMILAB-78/12) 
FERMIONS 
See also LEPTONS 
FERMIONS/SCATTERING 
Relativistic three-dimensional description of the interaction of two 
fermions, 4:20803 
FERMIONS/YUKAWA NONLOCAL THEORY 
Renormalization of four-fermion theories in a mean-field 
expansion, 4:20799 
FERRATES 
See IRON OXIDES 
FERTILIZERS/BIBLIOGRAPHIES 
Fertilizers: applications, economics, and production (a 
bibliography with abstracts). Report for 1964-July 1978, 4:20334 
(NTIS/PS-78/0760) 
FETUSES/BIOCHEMISTRY 
Clinical significance of human alpha-fetoprotein, 4:20380 
FFTF REACTOR/CONTAINMENT BUILDINGS 
Fast Flux Test Facility containment building integrated leak-rate 
test, 4:19252 
FFTF REACTOR/FAILED ELEMENT MONITORS 
In-core gas release capsule development, 4:19148 
FFTF REACTOR/FUEL PELLETS 
Inspection techniques and processes for controlling FFTF fuel 
quality, 4:19161 
FFTF REACTOR/RADIOACTIVITY TRANSPORT 
Tritium and hydrogen transport in LMFBR systems: EBR-II, 
CRBR, and FFTF, 4:19137 (ANL-78-64) 
FFTF REACTOR/SHIELDS 
Methods for U.S. shielding calculations: applications to FFTF and 
CRBR designs, 4:18930 (CONF-781117-3) 
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FFTF REACTOR/SPENT FUEL STORAGE 
Engineering study of dry near-surface interim storage of Fast Flux 
Test Facility spent fuel, 4:18104 (RHO-LD-66) 
FIBER OPTICS 
Topics in optical materials and device research. Final technical 
report September 1976-September 1977, 4:20022 (AD-A-055432) 
FIBERS/WAVE PROPAGATION 
Light propagation in graded-index optical fibers, 4:20903 
FIBRINOLYSIS/PATHOLOGICAL CHANGES 
Effect of electromagnetic waves in the centimeter range on blood 
clotting and fibrinolytic system (experimental investigation) 
(Rabbits), 4:20506 (JPRS-72169) 
FIBROBLASTS/METABOLISM 
Radiometric methods for rapid diagnosis of viral infection. Report 
no. 4 (final). February 1, 1975-January 31, 1978, 4:20421 (AD-A- 
056719) 
FIBROSIS/RADIOINDUCTION 
Deposition, translocation, and effects of transuranic particles 
inhaled by experimental animals, 4:20475 (PNL-SA-6489) 
FIELD-REVERSED MIRROR REACTORS/PLANNING 
Issues facing the U.S. mirror program, 4:20993 (DOE/ET-0071) 
FIELD-REVERSED MIRROR REACTORS/STABILITY 
Stability of axisymmetric field-reversed equilibria of arbitrary ion 
gyroradius, 4:21029 
LLER METALS/FAILURES 
Creep-rupture properties of 2 1/4 Cr-1 Mo steel weldments with 
varying carbon content, 4:19759 
FILMS 
(Not for PHOTOGRAPHIC FILMS or NUCLEAR 
EMULSIONS.) 
See also SUPERCONDUCTING FILMS 
FILMS/FABRICATION 
Comparison of the TazN-Cr-Au and Ta:N-Cr-Pd-Au hybrid 
metallization systems-dc electrical properties, resistor aging, 
corrosion resistance, and chromium layer depletion studies, 
4:19829 (SAND-78-0604) 
FILTERS 
See also AIR FILTERS 
FILTERS/PERFORMANCE 
Ageing and poisoning of iodine sorption materials, 4:19045 (KFK- 
2500 


FILTRATION 
Radiation-induced particulate agglomeration feasibility study. 
Report for 31 March 1977-31 March 1978 on Phase 1, 4:20275 
(AD-A-055860) 
FINS/HEAT TRANSFER 
Computation of the thermal state and determination of the 
boundaries for the rational use of finning with consideration of 
heat emission from the end-plane surface, 4:20137 
FIRE PREVENTION 
Fire protection action plan, status summary report. Data for 
decisions, management by objectives (USA; PWR; BWR), 
4:18805 (NUREG-0298(Vol.1)(No.4)) 
Flame protectants on the basis of tetrabromine-xylene, 4:19953 
FIREBALL MODEL/CHEMICAL REACTION KINETICS 
Chemical equilibrium relations used in the fireball model of 
relativistic heavy ion reactions, 4:20861 
FIREBALL MODEL/HEAVY ION REACTIONS 
Chemical equilibrium relations used in the fireball model of 
relativistic heavy ion reactions, 4:20861 
FIREBALL MODEL/SECONDARY EMISSION 
Angular dependence of the cumulative effect for protons and 
nuclear fireballs, 4:20725 
FIREDAMP 
See METHANE 
FIREPLACES/DESIGN 
Fireplace-furnace system (Patent), 4:19570 
FIRES/TEST FACILITIES 
Toward a standard ignition source (Room fire experiments), 
4:20150 (LBL-8306) 
FIRST WALL/COATINGS 
Activation energies and populations of hydrogen traps in TiBe, 
4:21125 (SAND-78-1590C) 
FIRST WALL/HEAT TRANSFER 
Heat transfer considerations in the blanket design of a nonbreeding 
fusion experimental power reactor, 4:21091 
FIRST WALL/ION IMPLANTATION 
Activation energies and populations of hydrogen traps in TiBe, 
4:21125 (SAND-78-1590C) 
FIRST WALL/MATERIALS TESTING 
Simulation study of a theta pinch first wall, 4:21019 
FISCHER-TROPSCH SYNTHESIS/THERMODYNAMICS 
Thermodynamic calculations upon the formation of hydrocarbons 
by hydrogenation of carbon monoxide, 4:18252 
FISH CULTURE 
See AQUACULTURE 
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FISHES/ENTRAINMENT 

Biological evaluation of devices used for reducing entrainment 
and impingement losses at thermal power plants, 4:18670 
(CONF-7809109-1) 

FISHES/IMPINGEMENT 

Acoustic surveys of fish distributions in the Morgantown SES 
intake embayment. Technical note, 4:20477 (PB-280278) 

Biological evaluation of devices used for reducing entrainment 
and impingement losses at thermal power plants, 4:18670 
(CONF-7809109-1) 

FISHES/INJURIES 

Toxicity of coal-conversion gasifier condensate to the fathead 

minnow, 4:20365 
FISHES/POLLUTION 

Toxicity of coal-conversion gasifier condensate to the fathead 

minnow, 4:20365 
FISHES/PRODUCTION 

Utilization of waste heat from power plants for aquaculture 

(Catfish production), 4:19384 (EPRI-EM-718-W) 
FISHES/RADIOACTIVITY 

Radiation dose analysis of a PWR 1 accident for the projected 

reactor site at Cementon, New York, 4:20462 (AD-A-052681) 
FISSION PRODUCT RELEASE 

Sources of radioiodine at pressurized water reactors. Final report, 
4:18856 (EPRI-NP-939) 

Thermochromatographic investigations of fission product 
transport and chemistry (HTGR), 4:18897 (BNL-NUREG- 
25331) 

FISSION PRODUCTS/AFTER-HEAT 
Fission product gamma spectra, 4: > (LA-7620-MS) 
FISSION PRODUCT S/BETA DECAY 
Method for calculating beta-induced bremsstrahlung spectra and 
average energies, 4:20854 
FISSION PRODUCTS/GAMMA SPECTRA 
Fission product gamma spectra, 4:20851 (LA-7620-MS) 
FISSION PRODUCTS/RADIATION MONITORING 

Transuranium and other long-lived radionuclides in the environs 

of nuclear power plants, 4:20345 
FISSION PRODUCTS/REDOX POTENTIAL 

Variation in the oxygen potential of a mixed-oxide fuel with 
simulated burnup (UO2-PuO:2-fission product oxide solid 
slutions; 900 to 1100°C), 4:19094 

FISSION PRODUCTS/REMOVAL 
Dry method for recycling iodine-loaded silver zeolite (Patent), 
4:18135 
FISSION PRODUCTS/RESIDUAL POWER 
Calculation of fission product decay power, 4:20855 
FISSION PRODUCTS/SOIL CHEMISTRY 
Interactions of transuranic wastes with soils, 4:20352 
FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FISSURED FORMATIONS 
See FRACTURED RESERVOIRS 
FLAME PROPAGATION/MATHEMATICAL MODELS 

Mathematical theory of laminar combustion. III. Perturbations. 

Technical summary report, 4:19949 (AD-A-054538) 
FLAME PROPAGATION/VELOCITY 

Calculation of the structure of laminar flat flames. I. Flame 

pms | of freely propagating ozone decomposition flames, 
: 4 
FLAMES/CALCULATION METHODS 

ar the influence of lift and wind on diffusion flames, 

4:19954 
FLAMES/FLUID MECHANICS 

Rayleigh temperature profiles in a hydrogen diffusion flame, 

4:20678 (SAND-78-8726) 
FLAMES/TEMPERATURE DISTRIBUTION 

Rayleigh temperature profiles in a hydrogen diffusion flame, 

4:20678 (SAND-78-8726) 
FLAMES/TURBULENCE 

Local turbulence properties in flames from time-averaged Raman 

spectroscopy measurements, 4:19952 (SAND-78-1263C) 
FLASH HYDROPYROLYSIS PROCESS/CHEMICAL 

REACTION YIELD 

Flash Hydropyrolysis of coal. Quarterly report No. 5, January 1- 
March 31, 1978, 4:17685 (BNL-50894) 

FLASH HYDROPYROLYSIS PROCESS/PILOT PLANTS 

Coal liquefaction. Quarterly report, October-December 1977, 
4:17686 (DOE/ET-0026/4) 

FLASH HYDROPYROLYSIS PROCESS/ 

RECOMMENDATIONS 

en gas processing studies, 4:17672 (METC/CR-78/ 


) 
FLASH TUBES/DESIGN 
Development of pumps for pulse compression laser applications. 
Final report, 15 June 1976-15 December 1977, 4:20010 (AD-A- 
054223) 


FLUE GAS/DESULFURIZATION 


FLAT PLATE COLLECTORS/BIBLIOGRAPHIES 

Flat plate solar collector design and performance (citations from 
the NTIS data base). Report for 1976-June 1978 (97 aan 
4:18488 (NTIS/PS-78/0840) 

Flat plate solar collector design and wae seer (citations from 
the Engineering Index data base). rt for 1970-June 1978 
(144 abstracts), 4:18489 (NTIS/PS-78/0841) 

FLAT PLATE COLLECTORS/CONSTRUCTION 

Solar space heaters for low-income families (Includes glossary), 
4:18482 (ILLDOE-78/09) 

FLAT PLATE COLLECTORS/COVERINGS 

Solar collector (Patent), 4:18511 

FLAT PLATE COLLECTORS/DESIGN 

Heat absorber for a solar collector (Patent), 4:18508 

High-efficiency solar collector to be integrated in a heating system 
(Patent), 4:18499 

Solar collector to heat up a (Patent), 4:18512 

Solar collector (Patent), 4:1850 

Solar space heaters for tan families (Includes glossary), 
4:18482 (ILLDOE-78/09) 

FLAT PLATE COLLECTORS/EFFICIENCY 

Solar drying of hay: open chamber dryer design, 4:18445 (CONF- 
770686-) 

FLAT PLATE COLLECTORS/HEAT LOSSES 

Studies into reduction of radiative heat losses of flat plate solar 
collectors, 4:18515 

FLAT PLATE COLLECTORS/PERFORMANCE TESTING 

Analysis of Chamberlin flat plate solar collector using National 
Bureau of Standards test criteria. Technical note September- 
December 1977, 4:18474 (AD-A-054215) 

Thermal performance evaluation of the solargenics solar collector 
at outdoor conditions, 4:18481 (DOE/NASA/CR-150857) 

FLORIDA/SAMPLING 

Industrial hygiene survey. CF Chemicals, Inc., Bartow, Florida, 

4:20286 (PB-278801) 
FLOW (FLUID) 

See FLUID FLOW 
FLOWMETERS/CALIBRATION 

Flow rate calibration for solar heating and cooling system 
evaluation, 4:18478 (CONF-780432-) 

FLOWMETERS/CONTROL SYSTEMS 

Microprocessor controlled flow, flow rate, real and elapsed time 

measuring system, 4:18403 (CONF-780432-) 
FLOWMETERS/DESIGN 
Mass flowrate measurement through gamma 
correlation processing, 4:17664 CONF. 7806566) 
FLOWMETERS/OPTIMIZATION 
Theoretical model of an eddy-current flowsensor, 4:19124 
FLOWMETERS/PULSED NEUTRON TECHNIQUES 

Use of pulsed-neutron sources for flow measuremnts in reactor 

research, 4:19055 
FLOWMETERS/REVIEWS 

Turbine flowmeters for monitoring solar systems, 4:18408 (CONF- 
780432-) 

FLUE GAS/CLEANING 

Application of acoustic agglomeration for fine particle emission 
control, 4:18724 (EPRI-FP-887) 

Gas cleaning procedure at high pressure and at high temperature, 
4:18738 

FLUE GAS/DENITRIFICATION 

Control of utility boiler and gas turbine pollutant emissions by 
combustion modification - phase I. Report for June 1974-June 
1976, 4:18725 (PB-281078) 

Control techniques for nitrogen oxides emissions from stati 
sources - Second edition. Final report, 4:20290 (PB-280034) 

Process for making nitrogen oxides contained in flue gas 
(Patent), 4:20181 

Process for removing sulfur and NO/sub x/ components from a 
gas stream (Patent), 4:18734 

Studies of nitrogen oxide removal from flue gas No. 1, 4:17748 

FLUE GAS/DESULFURIZATION 

Boiler design and operating variables affecting uncontrolled sulfur 
emissions from pulverized coal-fired steam generators. Final 
report, 4:18732 (PB-281469) 

Cleaning coal with coal: coal humic acids for removal of acids, 
alkali, salinity, and heavy metal pollutants associated with the 
use of coal as a fuel. Completion report, 4:17742 (PB-280580 

Energy requirements for controlling SO2 emissions from coal- 
steam/electric generators. Final report, 4:18727 (PB-281331) 

Energy requirements for controlling SO2 emissions from coal-fired 
steam/electric generators - executive summary. Final report, 
4:18728 (PB-281332) 

Flue gas desulfurization plants at Anan and Sakaide Power 
Stations, 4:17751 

Flue gas desulfurization, 4:20309 

Impact of modification/reconstruction of steam generators on SO: 
emissions. Final report, 4:18729 (PB-281333) 





FLUE GAS/RECYCLING 


International coai technology summary document (276 
references), 4:17865 (DOE/PE-0010) 

Magnesium-gypsum process for flue gas desulphurization, 4:17750 

Operating cost evaluation of sulfur dioxide removal systems for 
boiler applications. Report for January-September 1977, 4:18723 
(AD-A-054767) 

Process for reduction of sulfur dioxide to sulfur (Patent), 4:20178 

Process for reduction of SO2, 4:20179 

Process for removing sulfur and NO/sub x/ components from a 
gas stream (Patent), 4:18734 

Simultaneous treatment of SO: containing stack gases and waste 
water (Patent), 4:18733 

State of the art in flue gas desulfurization, 4:18737 

Studies of the flue bypass duct in desulfurizing plants, 4:17749 

Sulfur dioxide control. Volume 2. 1973-1976 (citations from the 
NTIS data base). Report for 1973-1976, 4:17740 (NTIS/PS-78/ 
0653) 

Sulfur dioxide control. Volume 3. 1977-June, 1978 (citations from 
the NTIS data base). Report for 1977-June 1978, 4:17741 
(NTIS/PS-78/0654) 

The effect of flue gas desulfurization availability on electric 
utilities. Volume I. Executive summary. Final task report April- 
December 1977, 4:18730 (PB-281366) 

The effect of flue gas desulfurization availability on electric 
utilities. Volume II. Technical report. Final task report April- 
December 1977, 4:18731 (PB-281367) 

Use of oil shale for control of sulfur dioxide emissions from the 
combustion of coal, 4:17743 

FLUE GAS/RECYCLING 
Possibilities of the nitric oxides emission reduction during coal 
combustion, 4:17837 
FLUE GAS/USES 
Neutralization of alkaline waste water with fuel gas, 4:19655 
FLUE GAS/WASTE HEAT 
Heat recovery systems (Patent), 4:19633 
FLUID FLOW 
See also GAS FLOW 
LAMINAR FLOW 
TURBULENT FLOW 
TWO-PHASE FLOW 
UNSTEADY FLOW 
VISCOUS FLOW 
FLUID FLOW/CONVECTION 

Method for computing non-stationary convective heat exchange in 

channels of non-circular cross-section, 4:20140 
FLUID FLOW/SIMULATION 

Numerical procedures for simulating flow phenomena in 

underground reservoirs, 4:17874 
FLUID FUELED REACTORS 

See also GAS FUELED REACTORS 
FLUID FUELED REACTORS/NOZZLES 

Wall and nozzle assembly for colloidal core reactor (Patent), 
4:19171 

FLUID FUELED REACTORS/REACTOR CORES 

Wall and nozzle assembly for colloidal core reactor (Patent), 

4:19171 
FLUID MECHANICS/DIFFERENTIAL EQUATIONS 

Uniqueness of solutions to hyperbolic conservation laws. 

Technical summary report, 4:20681 (AD-A-054557) 
FLUID POISON CONTROL 

Conceptual design and performance of a 1300-MW(e) spectral 
shift controlled reactor (PWR), 4:18886 

Device for controlling the concentration of boric acid in a 

primary coolant in an atomic power plant (Patent), 4:19132 
FLUIDIZED BED/BUBBLES 
Bubble motion in liquids and fluidised beds, 4:20680 
FLUIDIZED BED/DESIGN 
Gas distributor for fluidizing beds (Patent), 4:20162 
FLUIDIZED BED/HEAT TRANSFER 

Heat exchange is a fluidized bed of coarse-grained polydispersed 

material, 4:20128 
FLUIDIZED BED/OPERATION 

Process for operating a m2gnetically stabilized fluidized bed 

(Patent), 4:20163 
FLUIDIZED-BED COMBUSTION/ADSORBENTS 

Regeneration of calcium-based SO2 sorbents for fluidized-bed 
combustion: engineering evaluation. Annual report December 
1975-January 1977, 4:18726 (PB-281317) 

FLUIDIZED-BED COMBUSTION/AIR POLLUTION 

Evaluation of trace element release from fluidized-bed combustion 
systems. Final report, December 1975-January 1977, 4:17834 
(PB-281321) 

FLUIDIZED-BED COMBUSTORS/COMMERCIALIZATION 

Atmospheric fluidized bed coal combustor for cogeneration, 
4:20158 (CONF-781072-2) 
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FLUIDIZED-BED COMBUSTORS/COST 

Preliminary design study for a fluidized bed demonstration unit. 

Final report, 4:20161 (TID-28598) 
FLUIDIZED-BED COMBUSTORS/DESIGN 

Atmospheric fluidized bed coal combustor for cogeneration, 
4:20158 (CONF-781072-2) 

Evolution of a conceptual design for a coal fired fluidized bed 
combustion furnace for a MIUS closed cycle gas turbine, 
4:20159 (ORNL/HUD/MIUS-36) 

Preliminary design study for a fluidized bed demonstration unit. 
Final report, 4:20161 (TID-28598) 

FLUIDIZED-BED COMBUSTORS/ENVIRONMENTAL 

EFFECTS 


Preliminary design study for a fluidized bed demonstration unit. 
Final report, 4:20161 (TID-28598) 
FLUIDIZED-BED COMBUSTORS/FAILURE MODE 
ANALYSIS 
Failure analysis in coal conversion systems, 4:17667 (CONF- 
781068-3) 
FLUIDS 
See also BODY FLUIDS 
GASES 
GEOTHERMAL FLUIDS 
LIQUIDS 
FLUIDS/LAMINAR FLOW 
Adsorption on the walls of a cylindrical channel, 4:20129 
UUORESCENCE SPECTROSCOPY 


Laser useful as a fluorometric excitation source, 4:20047 (UCRL- 
50025-78-2) 
FLUORESCENT LAMPS/ENERGY EFFICIENCY 
Phase II report on energy efficient electronic ballasts for a two-40 
watt fluorescent lamp system, 4:19518 (LBL-7871) 
FLUORESCENT LAMPS/RESEARCH PROGRAMS 
Phase II report on energy efficient electronic ballasts for a two-40 
watt fluorescent lamp system, 4:19518 (LBL-7871) 
FLUORIDES/ATOM-MOLECULE COLLISIONS 
Exact quantum study of vibrational deactivation by reactive and 
nonreactive collisions in the collinear isotopic H + FH systems. 
Interim report (H + FH, D + FD, H + FD, D + FH), 
4:20656 (AD-A-053639) 
FLUORIDES/CHEMICAL ANALYSIS 
Fluoride in calcareous sinters, 4:18642 
Levels of chemical contaminants in nonoccupationally exposed 
US. residents, 4:19820 (ORNL/EIS-142) 
FLUORIDES/HEALTH HAZARDS 
Levels of chemical contaminants in nonoccupationally exposed 
U.S. residents, 4:19820 (ORNL/EIS-142) 
FLUORIDES/MATERIALS RECOVERY 
Treatment and recovery of fluoride and nitrate industrial wastes. 
Phase II. Final report, 4:19651 (PB-281159) 
FLUORINE/ACTIVATION ANALYSIS 
A comparison of neutron-activation and chemical techniques for 
determining the fluorine content of fluorochemical-treated 
fabrics, 4:19858 (AD-A-056039) 
FLUORINE/CHEMICAL ANALYSIS 
A comparison of neutron-activation and chemical techniques for 
determining the fluorine content of fluorochemical-treated 
fabrics, 4:19858 (AD-A-056039) 
FLUORINE/ENERGY LEVELS 
Note on the assignment of low lying Rydberg states in F2 
(Feshbach resonance, configuration assignments), 4:20642 
(ANL-77-65(Pt.1)) 
FLUORINE/EVAPORATION 
Evaluation of trace element release from fluidized-bed combustion 
systems. Final report, December 1975-January 1977, 4:17834 
(PB-281321) 
FLUORINE 18/USES 
Biomedical research with cyclotron produced radionuclides. 
Progress report, October 1, 1977-September 30, 1978, 4:20422 
(COO-4268-2) 
FLUORINE 19/ENERGY-LEVEL TRANSITIONS 
Nuclear parity mixing: an experimental review, 4:20856 (RLO- 
1388-379 
FLUORINE 19 TARGET/PION PLUS REACTIONS 
Importance of nonanalog nucleon charge exchange transitions in 
pion knockout reactions, 4:20808 
FLY ASH/ELECTRIC CONDUCTIVITY 
Development of standard laboratory resistivity apparatus, 4:17706 
(EPRI-FP-885) 
FLY ASH/REMOVAL 
Application of acoustic agglomeration for fine particle emission 
control, 4:18724 (EPRI-FP-887) 
FLY ASH/WASTE PRODUCT UTILIZATION 
Cleaning coal with coal: coal humic acids for removal of acids, 
alkali, salinity, and heavy metal pollutants associated with the 
use of coal as a fuel. Completion report, 4:17742 (PB-280580) 
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FLYWHEEL ENERGY STORAGE 

Application of mechanical energy storage devices in autonomous 
power sources for butt welding machines, 4:19970 

Energy storage and transmission apparatus (Patent), 4:19286 

Study of flywheel energy storage. Volume 3. System 
mechanization. Final technical report, 4:19489 (PB-282654) 

Study of flywheel energy storage. Volume 5. Vehicle tests. Final 
technical report, 4:19698 (PB-282656) 

Study of flywheel energy storage for urban transit vehicles. Final 
report on phase 1, 4:19699 (PB-282929) 

FLYWHEEL ENERGY STORAGE/FLYWHEELS 

Study of flywheel energy storage. Volume 1. Executive summary. 

Final technical report, 4:19695 (PB-282652) 
FLYWHEEL ENERGY STORAGE/LIFE-CYCLE COST 

Study of flywheel energy storage. Volume 4. Life-cycle costs. 
Final technical report, 4:19697 (PB-282655) 

FLYWHEEL ENERGY STORAGE/SYSTEMS ANALYSIS 

Study of flywheel energy storage. Volume 2. Systems analysis. 
Final technical report, 4:19696 (PB-282653) 

FLYWHEELS/DESIGN 

Ring assembly for inertial energy storage rotor (Patent), 4:19287 
FOOD 
See also FRUITS 

MEAT 
MILK 
VEGETABLES 

FOOD/RADIOPRESERVATION 

Radiation effects. Report bibliography January 1966-September 
1977, 4:20440 (AD-A-052425) 

FOOD CHAINS/CONTAMINATION 

Animal Investigation Program 1976 annual report: Nevada test 
site and vicinity (Radioanalysis of tissues from animals residing 
on or near NTS in 1976), 4:20350 (EMSL-LV-0539-20) 

FOOD CHAINS/RADIONUCLIDE KINETICS 

Transuranic mobility in agricultural ecosystems, 4:20351 

FOOD INDUSTRY/ENERGY CONSERVATION 

New energy saving techniques for the production of dense foods, 
4:19611 (AD-A-056477) 

FOOD INDUSTRY/GEOTHERMAL PROCESS HEAT 

Agribusiness geothermal energy utilization potential of Klamath 
and Western Snake River Basins, Oregon. Final report, 4:18625 
(IDO-1621-1) 

Inventory and case studies of Louisiana, non-electric industrial 
applications of geopressured geothermal resources. Final report, 
4:18628 (IDO-1629-4) 

FOOD INDUSTRY/WASTE PROCESSING 
Neutralization of alkaline waste water with fuel gas, 4:19655 
FOOD INDUSTRY/WASTE PRODUCT UTILIZATION 

Elimination of pollutants by utilization of egg breaking plant shell- 
waste. Final report, 4:19648 (PB-280125) 

FOOD PROCESSING/ENERGY CONSERVATION 

New energy saving techniques for the production of dense foods, 
4:19611 (AD-A-056477) 

FORAGE/SOLAR DRYING 

vag of hay: open chamber dryer design, 4:18445 (CONF- 

770686-) 
FORCED DRAFT COOLING TOWERS 

See MECHANICAL DRAFT COOLING TOWERS 
FORECASTING/TIME-SERIES ANALYSIS 

Forecasting peak-system load using a combined time-series and 
econometric model, 4:19458 

FORESTS/MANAGEMENT 
Biomass production in short rotation hybrid poplar in Ontario, 
4:18330 (CONF-7710156-) 
FORT ST. VRAIN REACTOR 
See VRAIN REACTOR 
FOSSIL FUELS 
See also COAL 
KEROSENE 
NATURAL GAS 
PEAT 
PETROLEUM 
SYNTHETIC FUELS 
FOSSIL FUELS/DATA COMPILATION 

Minerals yearbook, 1975. Volume I. Metals, Minerals, and Fuels, 
4:19359 (PB-281399) 

FOSSIL FUELS/NATIONAL ENERGY PLAN 

Interactive planning workshop. Volume 1. Working papers, 
4:19421 (CONF-781094-) 

FOSSIL-FUEL POWER PLANTS 
See also ELECTRIC UTILITIES 

No further orders for power stations required for the time being. 
Annual report of the central electricity generating board for the 
period from the Ist April 1976 to the 31st March 1977, 4:19004 

FOSSIL-FUEL POWER PLANTS/AEROSOL WASTES 

Investigating the structure of power plant plumes, 4:20305 


FOSSIL-FUEL POWER PLANTS/HEALTH HAZARDS 


FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 

Aerosol characterization at Colstrip, Montana spring and fall, 

1975. Technical memo, 4:20289 (PB-279974) 
FOSSIL-FUEL POWER PLANTS/ASHES 

Ash and slag, 4:17746 

Ash removal equipment arranged on a lifting mechanism for 
pulverized-coal furnaces of large-capacity steam generators 
(Patent), 4:18698 

FOSSIL-FUEL POWER PLANTS/BOILER FUEL 

Biotherm energy: production of energy from wood chips, 4:18268 
(CONF-7710156-) 

FOSSIL-FUEL POWER PLANTS/BOILERS 

Boiler design and operating variables affecting uncontrolled sulfur 
emissions from pulverized coal-fired steam generators. Final 
report, 4:18732 (PB-281469) 

Reduction of atmospheric pollutants during the burning of 
residual fuel oil in large boilers, 4:18739 

FOSSIL-FUEL POWER PLANTS/CATALYTIC CONVERTERS 

Process for the oxidation of carbon monoxide to carbon dioxide 

(Patent), 4:19702 
FOSSIL-FUEL POWER PLANTS/CHEMICAL EFFLUENTS 

Impacts of coal-fired power plants on fish, wildlife, and their 
habitats, 4:20301 (PB-283658) 

FOSSIL-FUEL POWER PLANTS/COMPARATIVE 

EVALUATIONS 

Coal and nuclear costs: USA, 4:18719 

Coal and nuclear costs - UK, 4:18720 

What will be the price of electricity. Results and comments on a 
study by KFA Juelich (German Federal Republic), 4:19348 

FOSSIL-FUEL POWER PLANTS/CONDENSER COOLING 

SYSTEMS 

Biological evaluation of devices used for reducing entrainment 
and impingement losses at thermal power plants, 4:18670 
(CONF-7809 109-1) 

FOSSIL-FUEL POWER PLANTS/COOLING TOWERS 

Airborne monitoring of cooling tower effluents. Volume I. 
Technical summary. Final report, 4:20287 (PB-279076) 

FOSSIL-FUEL POWER PLANTS/COST 
Coal and nuclear costs: USA, 4:18719 
Coal and nuclear costs - UK, 4:18720 
FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL 

IMPACTS 

The bioenvironmental impact of a coal-fired power plant, 
Colstrip, Montana, December 1977. Interim report No. 3, 
4:20413 (PB-280326) 

FOSSIL-FUEL POWER PLANTS/FLUE GAS 

Application of acoustic agglomeration for fine particle emission 
control, 4:18724 (EPRI-FP-887) 

Boiler design and operating variables affecting uncontrolled sulfur 
emissions from pulverized coal-fired steam generators. Final 
report, 4:18732 (PB-281469) 

Energy requirements for controlling SO2 emissions from coal-fired 
steam/electric generators. Final report, 4:18727 (PB-281331) 

Energy requirements for controlling SO2 emissions from coal-fired 
steam/electric generators - executive summary. Final report, 
4:18728 (PB-281332) 

Gas cleaning procedure at high pressure and at high temperature, 
4:18738 

Impact of modification/reconstruction of steam generators on SO2 
emissions. Final report, 4:18729 (PB-281333) 

Process for removing sulfur and NO/sub x/ components from a 
gas stream (Patent), 4:18734 

Reduction of atmospheric pollutants during the burning of 
residual fuel oil in large boilers, 4:18739 

Simultaneous treatment of SO2 containing stack gases and waste 
water (Patent), 4:18733 

State of the art in flue gas desulfurization, 4:18737 

The effect of flue gas desulfurization availability on electric 
utilities. Volume I. Executive summary. Final task report April- 
December 1977, 4:18730 (PB-281366) 

The effect of flue gas desulfurization availability on electric 
utilities. Volume II. Technical report. Final task report April- 
December 1977, 4:18731 (PB-281367) 

FOSSIL-FUEL POWER PLANTS/FLUIDIZED-BED 

COMBUSTION 

Regeneration of calcium-based SO: sorbents for fluidized-bed 
combustion: engineering evaluation. Annual report December 
1975-January 1977, 4:18726 (PB-281317) 

FOSSIL-FUEL POWER PLANTS/FUEL SUBSTITUTION 

Interim validation report: major fuel burning installation system, 
4:18721 (LBL-8434) 

International coal technology summary document (276 
references), 4:17865 (DOE/PE-0010) 

FOSSIL-FUEL POWER PLANTS/HEALTH HAZARDS 

Polycyclic organic materials and the electric power industry 
(Formation; measurement; health effect), 4:17859 (EPRI-EA- 
787-SY) 





FOSSIL-FUEL POWER PLANTS/ON-LINE CONTROL 


FOSSIL-FUEL POWER PLANTS/ON-LINE CONTROL 
SYSTEMS 


— of control engineering in the thermal power station, 
1 
FOSSIL: FUEL POWER PLANTS/POLLUTION CONTROL 
EQUIPMENT 


Gas cleaning procedure at high pressure and at high temperature, 
4:18738 
Impacts of coal-fired power plants on fish, wildlife, and their 
habitats, 4:20301 (PB-283658) 
FOSSIL-FUEL POWER PLANTS/RESIDUAL FUELS 
Reduction of atmospheric pollutants during the burning of 
residual fuel oil in large boilers, 4:18739 
FOSSIL-FUEL POWER PLANTS/RETROFITTING 
Fluidized bed retrofit study on Consolidated Edison Arthur Kill 
No. 3 Generating Station. Step II. Conceptual boiler design, 
4:18659 (EPRI-FP-893 
FOSSIL-FUEL POWER PLANTS/STEAM GENERATORS 
Impact of modification/reconstruction of steam generators on SO2 
emissions. Final report, 4:18729 (PB-281333) 
FOSSIL-FUEL POWER PLANTS/WATER TREATMENT 
In aqua veritas - water treatment in conventional power plants. 
Process alternatives, 4:18676 
FOUNDATIONS/COMPARATIVE EVALUATIONS 
Use of tramline sleepers in coal mines: assessment of their 
requirement and development of substitutes, 4:17810 
FOUNDATIONS/DESIGN 
Study of low-cost foundation/anchor designs for single-axis- 
tracking solar collector systems, 4:18492 (SAND-78-7048) 
FOUNDATIONS/POLLUTION CONTROL EQUIPMENT 
Air pollutant control techniques for electric arc furnaces in the 
iron and steel foundry industry. Final report, 4:20176 (PB- 
283650) 
FOUNDRIES/ENERGY CONSERVATION 
Economic advantages of recent improvements in cold blast cupola 
melting practice, 4:19615 
— Audit Series, No. 1. Iron Casting Industry, 4:19604 (NP- 
23279) 
FRACTURED RESERVOIRS/FRACTURES 
Direct measurement of change in width of horizontal fractures in 
oil shale, 4:18017 (SAND-78-2008) 
FRACTURED RESERVOIRS/MATHEMATICAL MODELS 
Energy method for evaluating the density of fissuring and 
permeability of an underground heat boiler in the effective zone 
of an unvented explosion, 4:18618 (CONF-751270-(Summ.)) 
Methods for computing the hydrodynamics and heat regime of 
systems for the extraction of heat from the earth's crust, 4:18620 
(CONF-751270-(Summ. )) 
FRACTURED RESERVOIRS/PERMEABILITY 
Energy method for evaluating the density of fissuring and 
permeability of an underground heat boiler in the effective zone 
of an unvented explosion, 4:18618 (CONF-751270-(Summ.)) 
FRACTURED RESERVOIRS/RESISTIVITY LOGGING 
Geophysical methods for monitoring the parameters of 
underground heat boilers, 4:18619 (CONF-751270-(Summ.)) 
CCTURES/MEASURING METHODS 
Direct measurement of change in width of horizontal fractures in 
oil shale, 4:18017 (SAND-78-2008) 
FRANCE/ELECTRIC POWER 
Contribution of EDF (French Electricity Board) to the energy 
policy of France since 1973, 4:19443 
FRANCE/ENERGY CONSERVATION 
Contribution of EDF (French Electricity Board) to the energy 
policy of France since 1973, 4:19443 
FRANCE/ENERGY DEMAND 
Long-term energy demand forecasting: a new approach, 4:19434 
FRANCE/ENERGY POLICY 
Contribution of EDF (French Electricity Board) to the energy 
policy of France since 1973, 4:19443 
FRANCE/GEOTHERMAL DISTRICT HEATING 
Multi-purpose utilization and development of geothermal water: 
European overseas investigation, 4:18634 
FRANCE/GEOTHERMAL ENERGY 
Progress in geothermal energy, 4:18519 
FRANCE/POWER PLANTS 
Geography of energy production in france. VI. The great valleys: 
the Rhone, the Rhine, and the Durance, 4:19459 
FRANCE/POWER SYSTEMS 
Illustration of a “frequency” failure: failure at the mions substation 
on June 15, 1970, 4:18775 
Preventive steps: structural and functional characteristics of the 
electric power transmission and generating equipment and of 
the operating conditions, 4:18747 
Safety measures in power transmission and distribution systems. 
limitation of the consequences of a severe failure and 
acceleration of restarting, 4:18748 


FRANCIUM 211/ENERGY LEVELS 
Nuclear data sheets for A=211, 4:20847 
FRANCIUM 211/ENERGY-LEVEL TRANSITIONS 
Nuclear data sheets for A=211, 4:20847 
FREE RADICALS 
See RADICALS 
FREONS/TURBULENT FLOW 
Freezing-melting heat transfer in a tube flow, 4:20130 
FRESH WATER/PRODUCTION 
Geothermal actuated method of producing fresh water and 
electric power (Patent), 4:18593 
'UNDS ADJUVANT/BIOLOGICAL EFFECTS 
Adjuvant effects on ieee responses to biologic agents. Annual 
progress report July 1, 1977-June 30, 1978, 4:20438 (AD-A- 
05672 


FRM DEVICES (THERMONUCLEAR) 
See FIELD-REVERSED MIRROR REACTORS 
FRUITS 
(Edible reg Fo of plants only.) 
See also COCONUTS 
PEANUTS 
FRUITS/CONTAMINATION 
Fruit and vegetable radioactivity survey follow-on, Nevada Test 
Site environs, 4:20349 (EMSL-LV-0539-19) 
FRUITS/RADIOACTIVITY 
Fruit and vegetable radioactivity survey follow-on, Nevada Test 
Site environs, 4:20349 (EMSL-LV-0539-19) 
FTR REACTOR 
See FFTF REACTOR 
FUEL ASSEMBLIES 
See also FUEL ELEMENT CLUSTERS 
FUEL ASSEMBLIES/DEFORMATION 
Analytical method of fuel pin deformations in LMFBR assembly, 
4:18962 
FUEL ASSEMBLIES/DESIGN 
Nuclear reactor-fuel element (Patent), 4:19093 
FUEL ASSEMBLIES/FLOW BLOCKAGE 
Numerical results for a hexagonal fuel assembly with a planar 
blockage using the COMMIX-1A computer code, 4:19225 
(NUREG/CR-0483) 
FUEL ASSEMBLIES/SHROUDS 
Nuclear fuel assembly (Patent), 4:18855 
FUEL ASSEMBLIES/SPACERS 
Fuel assembly for nuclear reactor (Patent), 4:19113 
FUEL ASSEMBLIES/SUPPORTS 
Fuel element support structure (Patent), 4:19101 
FUEL BUNDLES 
See FUEL ELEMENT CLUSTERS 
FUEL CANS/DEFORMATION 
Cladding bucking stability for cylindrical fuel elements of gas- 
cooled fast reactors, 4:18969 
FUEL CANS/FABRICATION 
Fuel cladding tube for a fast breeder (Patent), 4:18973 
Manufacturing techniques and qualities of zircaloy cladding tubes, 
18841 


FUEL CANS/STRESS ANALYSIS 
Mechanical behavior of Zircaloy-4 cladding material, 4:19091 
(KFK-2500) 
FUEL CELL CATALYSTS 
See ELECTROCATALYSTS 
FUEL CELL POWER PLANTS/ELECTROLYTES 
Analysis of electrolyte shunt currents in fuel cell powerplants, 
4:19500 
FUEL CELL POWER PLANTS/ENERGY LOSSES 
Analysis of electrolyte shunt currents in fuel cell powerplants, 
19500 


FUEL CELL POWER PLANTS/LEAKAGE CURRENT 
Analysis of electrolyte shunt currents in fuel cell powerplants, 
4:19500 
FUEL CELLS 
See also ACID ELECTROLYTE FUEL CELLS 
ALCOHOL FUEL CELLS 
BIOCHEMICAL FUEL CELLS 
HIGH-TEMPERATURE FUEL CELLS 
HYDROCARBON FUEL CELLS 
HYDROGEN FUEL CELLS 
REGENERATIVE FUEL CELLS 
FUEL CELLS/AIR CLEANING SYSTEMS 
Cell utilizing atmospheric oxygen as depolarizer (Patent), 4:19505 
FUEL CELLS/BATTERY SEPARATORS 
Porous fluoropolymeric fibrous sheet and method of manufacture 
(Patent), 4:19316 
FUEL CELLS/BIBLIOGRAPHIES 
Fuel cells. Volume 2. 1974-1976 (citations from the NTIS data 
——- for 1974-1976 (200 abstracts), 4:19486 (NTIS/PS- 
/0632) 
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Fuel cells. Volume 3. 1977-June, 1978 (citations from the NTIS 
data base). Report for 1977-June 1978 (138 abstracts), 4:19487 
(NTIS/PS-78/0633) 

FUEL CELLS/CATALYST SUPPORTS 

Carbon foam fuel cell components (Patent), 4:19504 
FUEL CELLS/ECONOMICS 

DEUS fuel cells, 4:19375 (EPRI-EM-718-W) 
FUEL CELLS/EFFICIENCY 

DEUS fuel cells, 4:19375 (EPRI-EM-718-W) 
FUEL CELLS/ELECTROCATALYSTS 

Fuel cell electrocatalysis: where have we failed, 4:19507 

Recent advances in electrocatalysis and their implications for fuel 
cells, 4:19506 

FUEL CELLS/ELECTROCHEMISTRY 
Mechanism of the electrocatalytic oxygen reduction with 
particular regard to metal chelates, 4:19510 
FUEL CELLS/FABRICATION 
Carbon foam fuel cell components (Patent), 4:19504 
FUEL CELLS/RESEARCH PROGRAMS 
Department of Energy fuel-cell program, 4:19376 (EPRI-EM-718- 


Ww) 
DEUS fuel cells, 4:19375 (EPRI-EM-718-W) 
ERDA fuel cell programs, 4:19490 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL CYCLE 
See also FUEL MANAGEMENT 
PLUTONIUM RECYCLE 
THORIUM CYCLE 
Chemical aspects of alternative fuel cycles, 4:18196 
Conceptual design and performance of a 1300-MW(e) spectral 
shift controlled reactor (PWR), 4:18886 
Core design, operation, and economics of 18-month fuel cycles, 
4:19014 
Future trends in LWR fuel to improve uranium utilization, 
4:19010 
Improvement of fuel utilization for once-through PWR cycles, 
4:19012 
Improvement of PWRs on the once-through fuel cycle, 4:19015 
Optimization of the BWR for once-through fuel cycles, 4:19013 
Optimized once-through cycle and international nonproliferation 
objectives, 4:19009 
PWR once-through fuel cycle improvements, 4:19011 
Sensitivity of LWR fuel cycle costs to fission product data, 
4:18832 
FUEL CYCLE/ECONOMICS 
Analytic expression for equilibrium energy costs including effects 
of coastdown and of replacement energy (PWR), 4:19020 
Low-decontamination approach to a proliferation-resistant fuel 
cycle (BWR; PWR; LMFBR), 4:18810 
Some plutonium recycle program fuel cycles having reduced 
proliferation characteristics (BWR; PWR; LMFBR), 4:18811 
FUEL CYCLE/FORECASTING 
Uranium requirements for advanced fuel cycles in expanding 
nuclear power systems, 4:19008 
FUEL CYCLE/RESEARCH PROGRAMS 
Program plan for research and development in support of thorium 
fuel cycle technologies, 4:18087 (DPST-TFCT-77-100) 
FUEL CYCLE/SAFEGUARDS 
Critical review of analytical techniques for safeguarding the 
thorium-uranium fuel cycle, 4:18187 (LA-7372) 
Safeguards considerations for alternative nuclear fuel cycles, 
4:18198 
Technical implementation of safeguards in the nuclear fuel cycle, 
4:18197 
FUEL CYCLE/SAFETY 
Nuclear fuel cycle safety research at Sandia Laboratories, 4:18092 
(SAND-78-2129C) 
FUEL CYCLE/SPENT FUEL STORAGE 
Probabilistic network analysis of the Advanced Fuel Recycle 
Program's Receiving and Storage Task, 4:18101 (K/OP-247) 
FUEL CYCLE CENTERS/ACCIDENTS 
Licensed fuel facility status report. Volume 1, Number 1. Data for 
decisions, fuel cycle operations. Semiannual summary report, 
4:18091 (PB-281494) 
FUEL CYCLE CENTERS/DESIGN 
Impact of all remote requirements on the layout of a recycle fuels 
plant, 4:18083 
FUEL CYCLE CENTERS/MATERIAL UNACCOUNTED FOR 
Licensed fuel facility status report. Volume 1, Number 1. Data for 
decisions, fuel cycle operations. Semiannual summary report, 
4:18091 (PB-281494) 
FUEL CYCLE CENTERS/RADIOACTIVE EFFLUENTS 
Licensed fuel facility status report. Volume 1, Number 1. Data for 
decisions, fuel cycle operations. Semiannual summary report, 
4:18091 (PB-281494) 


FUEL GAS/COMBUSTION 


FUEL ELEMENT CLUSTERS 

Liquid metal cooled nuclear reactors (Patent), 4:18949 
FUEL ELEMENT CLUSTERS/FASTENERS 

Nut plate for nuclear reactor fuel assembly (Patent), 4:19110 
FUEL ELEMENT CLUSTERS/SPACERS 

Equipment to take up the axial forces occurring on fuel elements 
in the operation of a nuclear reactor (Patent), 4:19106 

Rod-shaped components between fuel elements of boiling water 
reactors (Patent), 4:18844 

Spacer for reactor fuel elements (Patent), 4:19104 

FUEL ELEMENT CLUSTERS/SUPPORTS 
Fuel assembly arrangement for nuclear reactors (Patent), 4:19108 
FUEL ELEMENT FAILURE 

High temperature steam oxidation of zircaloy 4 cladding tubes, 
4:19211 (KFK-2500) 

Improved method for conducting failed fuel experiments in LWRs 
(ETR sodium loop safety facility), 4:19253 

Influence of oxide fuel and fission products on the mechanical 
properties of Zry cladding tubes under accident conditions, 
4:19210 (KFK-2500) 

Investigations of the fuel rod behavior during the blowdown- 
phase of a loss-of-coolant accident. Out-of-pile experiments with 
electrically heated single rods, 4:19203 (KFK-2500) 

Investigations on the fuel rod failure in the second heatup phase of 
a loss-of-coolant accident. In-pile tests with single rods in the 
DK loop of the FR2 reactor. Nuclear experiments and reference 
experiments, 4:19212 (KFK-2500) 

Reactivity Initiated Accident Test Series: Test RIA 1-2. Quick 
look report (BWR hot start-up conditions), 4:19237 (TFBP-TR- 
303) 

FUEL ELEMENT FAILURE/DIAGNOSTIC TECHNIQUES 

Hodoscope performance tests on a 91-pin fuel bundle at PARKA 
(LMFBR), 4:19186 (CONF-781033-9) 

FUEL ELEMENT FAILURE/MATHEMATICAL MODELS 

Preliminary best estimate analysis of whole core LOCA behavior 
(PWR), 4:19194 (CONF-781 105-68) 

FUEL ELEMENTS 
See also ANNULAR FUEL ELEMENTS 
FUEL ASSEMBLIES 
FUEL CANS 
FUEL PINS 
FUEL PLATES 
FUEL RODS 
NUCLEAR FUELS 
SPENT FUEL ELEMENTS 
FUEL ELEMENTS/BURNOUT 

Burnout experiments in freon 12 using different types of orifices to 
simulate the core grids. Comparison between measured and 
predicted burnout values, 4:19090 (GKSS-78/E/17) 

FUEL ELEMENTS/DESIGN 
Supports for uranium oxide pellets (Patent), 4:19097 
FUEL ELEMENTS/GAMMA FUEL SCANNING 

Equipment for non-destructive determination of burnup of nuclear 
reactor fuel elements (Patent), 4:19109 

Nuclear fuel and/or fertile element suitable for non-destructive 
burn-up determination (Patent), 4:19103 

FUEL ELEMENTS/NONDESTRUCTIVE ANALYSIS 

Autoradiographic inventory methods, 4:18184 (CONF-78 1007-13) 

FUEL ELEMENTS/NONDESTRUCTIVE TESTING 
X-ray NDT systems to meet nuclear industry's standards, 4:19095 
FUEL ELEMENTS/SAFEGUARDS 
System for characterization of objects, particularly of nuclear 
reactor fuel elements (Patent), 4:18215 
FUEL ELEMENTS/SPACERS 
Technique for fuel element fastening (Patent), 4:19112 
FUEL ELEMENTS/TEMPERATURE DISTRIBUTION 

TRESON experiments: measurement of temperature profiles in 

nuclear fuels by means of ultrasonic thermometers, 4:19111 
FUEL FABRICATION PLANTS 

See also FUEL CYCLE CENTERS 
FUEL FABRICATION PLANTS/IAEA SAFEGUARDS 

Integrated US/IAEA safeguards exercise at a low-enriched 

uranium fuel fabrication facility, 4:18213 
FUEL GAS 
See also HIGH BTU GAS 
INTERMEDIATE BTU GAS 
LOW BTU GAS 
PRODUCER GAS 
FUEL GAS/COMBUSTION 

Bidem valve for gas burners, 4:18011 

Combustion apparatus (Patent), 4:20164 

Flat-flame gas burner (Patent), 4:20166 

Gas-firing equipment for industrial furnaces - Revision of the 
DVGW specification G610, 4:18010 





FUEL GAS/COMBUSTION PRODUCTS 


FUEL GAS/COMBUSTION PRODUCTS 
Burner design criteria for Nox control from low-Btu gas 
combustion: Volume II. Elevated fuel temperature. Final report 
October 1976-October 1977, 4:20160 (PB-280199) 
FUEL GAS/DESULFURIZATION 
Sulfidation and regeneration of half-calcined dolomite, 4:17662 
FUEL GAS/FUEL CONSUMPTION 
Investments in the public gas supply continue to grow, 4:17995 
FUEL GAS/MASS SP OSCOPY 
Mass spectrometric analysis of coal derived fuels, 4:17710 (PB- 


272077) 
FUEL GAS/REGULATIONS 
gr a ee for industrial furnaces - Revision of the 
DVGwW specification G610, 4:18010 
FUEL GAS/ IS 
Preliminary environmental assessment of energy conversion 
processes for agricultural and forest product residues. Volume 
1. Final a (PB-281189) 
e Desi we HP oo 6b 7997 
ignin; as piping up to 16 bar, 4:1 
FUEL INJECTION §YSTEMS/DESIGN 
Air-fuel ratio feedback type fuel injection control system (Patent), 


FUEL INJECTION SYSTEMS/FUEL-AIR RATIO 
Air-fuel ratio feedback type fuel injection control system (Patent), 
4:19680 


FUEL INJECTION SYSTEMS/TEMPERATURE CONTROL 
Air-fuel ratio control system for an internal combustion engine 
with a thermal reactor (Patent), 4:19703 
FUEL LOADING 
See REACTOR FUELING 
FUEL MANAGEMENT 
BWR control cell core improved design, 4:19122 
Core design, operation, and economics of 18-month fuel cycles, 
4:19014 
Future trends in LWR fuel to improve uranium utilization, 
4:19010 
Improvement of fuel utilization for once-through PWR cycles, 
4:19012 
Improvement of PWRs on the once-through fuel cycle, 4:19015 
Interactive fuel ey a using a CRT, 4:18798 
timization of the BWR for once-through fuel cycles, 4:19013 
R once-through fuel cycle improvements, 4:19011 
Saving fuel by regular stretch-out operation, 4:18816 
FUEL MANAGEMENT/COMP R CODES 
— optimal multiple-cycle PWR fuel management code, 
FUEL MANAGEMENT/OPTIMIZATION 
New method for optimizing core reloads (PWR;BWR), 4:18837 
Nuclear plant operating margin optimization, 4:18836 
FUEL OILS 
See also HEATING OILS 
RESIDUAL FUELS 
FUEL OILS/ADDITIVES 
Mixture consisting of a fuel oil-petroleum distillate with a boiling 
range from 120 to 480°C and an additive (Patent), 4:17976 
FUEL OILS/COMBUSTION 
Method and burner for the combustion of a liquid fuel, especially 
oil (Patent), 4:17980 
FUEL OILS/COMBUSTION PRODUCTS 
MHD composition and properties of working fluids in open cycle 
magnetohydrodynamic generators, 4:19479 (CONF-770402-7) 
FUEL OILS/PATTERN RECOGNITION 
Identification of the source of oil by infrared spectroscopy, 
4:17973 (PB-272077) 
FUEL OILS/SYNTHESIS 
Preliminary environmental assessment of energy conversion 
processes for agricultural and forest product residues. Volume 
1. Final report, 4:18259 (PB-281189) 
FUEL OILS, ITY 
Mixture consisting of a fuel oil-petroleum distillate with a boiling 
a irom 120 to 480°C and an additive (Patent), 4:17976 
FUEL PARTICLES 


See also COATED FUEL PARTICLES 
FUEL PARTICLES/COATINGS 
Apparatus for coating fuel fertile or absorber material containing 
icles for high temperature fuel elements (Patent), 4:18902 
FUEL PARTICLES/PRODUCTION 
Evaluation of urania gel pyrolysis by mass spectrometry, 4:18078 
(ORNL/TM-6538) 
FUEL PELLETS/FABRICATION 
Remote fabrication of nuclear fuel pellets, 4:18080 
Remote fabrication with gel-sphere-pac technology, 4:18084 
Volatile binders for nuclear fuel materials (Patent), 4:19107 
FUEL PELLETS/FISSION PRODUCT RELEASE 
Light-water-reactor safety research program. Quarterly progress 
report, April-June 1978, 4:19224 (NUREG/CR-0423) 
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FUEL PELLETS/INSPECTION 
Fuel pellet inspection system for remote operation and 
maintenance, 4:18077 (HEDL-SA-1550-S) 
Fuel pellet inspection system for remote operation and 
maintenance, 4:18082 
FUEL PELLETS/QUALITY CONTROL 
Equipment to measure the length and rectangularity of nuclear 
fuel pellets (Patent), 4:19102 
FUEL PELLETS/SINTERING 
Method to sinter nuclear fuel pellets (Patent), 4:19099 
FUEL PINS/BUBBLE GROWTH 
Fission gas bubble distribution in a mixed oxide fast reactor fuel 
pin, 4:18927 (CEGB-RD/B/N-4194) 
FUEL PINS/CORROSION PRODUCTS 
Composition of the corrosion product oxide phases in the gaps of 
three LMFBR-type mixed oxide fuel pins, 4:18942 
FUEL PINS/FABRICATION 
Remote alloying and casting of U-Pu-Zr metal fuel, 4:19722 
FUEL PINS/FISSION PRODUCT RELEASE 
Fission gas bubble distribution in a mixed oxide fast reactor fuel 
pin, 4:18940 
FUEL PLATES 
Developmen: of advanced high-uranium-density reduced- 
enrichment plat-type fuels, 4:19154 
Enrichment reduction in research and test reactors, 4:19158 
Low-enrichment U-ZrH fuel for TRIGA and plate-type reactors, 
4:19155 
Near-term reduced-enrichment conversions of plate-type research 
and test reactors, 4:19156 
FUEL POOLS/FAILED ELEMENT DETECTION 
Detection of defective fuel using vacuum sipping technique, 
4:18111 
FUEL POOLS/SAFETY 
Protecting against spent-fuel overheating in a pool drainage 
accident, 4:18110 
FUEL REPROCESSING PLANTS 
See also BARNWELL FUEL PROCESSING PLANT 
FUEL CYCLE CENTERS 
IDAHO CHEMICAL PROCESSING PLANT 
WEST VALLEY PROCESSING PLANT 
FUEL REPROCESSING PLANTS/DECONTAMINATION 
Gaining experience in decontamination and waste management at 
a shut-down reprocessing plant, 4:18120 
FUEL REPROCESSING PLANTS/HIGH-LEVEL 
RADIOACTIVE WASTES 
Waste streams from reprocessing operations (Distribution of the 
radionuclides in the different kinds of waste), 4:18088 (K BS-TR- 
94 


) 
FUEL REPROCESSING PLANTS/INTERMEDIATE-LEVEL 
RADIOACTIVE WASTES 
Waste streams from reprocessing operations (Distribution of the 
radionuclides in the different kinds of waste), 4:18088 (KBS-TR- 


) 
FUEL REPROCESSING PLANTS/NUCLEAR MATERIALS 
DIVERSION 
Intrinsic spiking with beta emitters during fuel reprocessing, 
4:18203 


FUEL REPROCESSING PLANTS/OFF-GAS SYSTEMS 
Development of exhaust air filters for reprocessing plants, 4:18089 
(KFK-2500) 
FUEL REPROCESSING PLANTS/PERSONNEL 
Site 7, personnel training manual, 4:18780 (NUREG- 
ol.1 


FUEL REPROCESSING PLANTS/PUBLIC OPINION 
og nuclear fuel: for and against, 4:18095 

FUEL REPROCESSING PLANTS/RADIOACTIVE WASTE 
MANAGEMENT 
Gaining experience in decontamination and waste management at 

a shut-down reprocessing plant, 4:18120 

FUEL REPROCESSING PLANTS/RADIOACTIVE WASTE 

PROCESSING 


Literature survey: methods for the removal of iodine species from 
off-gases and liquid waste streams of nuclear power and nuclear 
fuel DT yarn lants, with emphasis on solid sorbents, 

4:18090 (ORNL/TM-6350) 

FUEL REPROCESSING PLANTS/SAFEGUARDS 

Critical review of analytical techniques for safeguarding the 
thorium-uranium fuel cycle, 4:18187 (LA-7372) 

Development of an advanced safeguards system as a proliferation 
deterrent, 4:18207 

= ane with beta emitters during fuel reprocessing, 


FUEL REPROCESSING PLANTS/SECURITY 
Site security personnel training manual, 4:18780 (NUREG- 
0464(Vol.1)) 
FUEL RODS 
See also HOLLOW FUEL RODS 
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FUEL RODS/DESIGN 
Fuel rod for nuclear reactor (Patent), 4:19096 
Longitudinal nuclear fuel rod (Patent), 4:19098 
Nuclear fuel rod (Patent), 4:19105 
FUEL RODS/FABRICATION 
Remote fabrication technology for HTGR fuels, 4:18085 
FUEL RODS/GETTERS 
Nuclear fuel rod (Patent), 4:19105 
FUEL RODS/HEAT TRANSFER 
Comparative evaluation of the steady state fuel rod thermal 
behaviour code GAPCON-THERMAL-? and the integral fuel 
rod performance code URANUS, 4:18809 (VTT-YDI-34) 
FUEL RODS/NEUTRON RADIOGRAPHY 
CFRMF neutron radiography facility, 4:20146 
FUEL RODS/RESONANCE INTEGRALS 
Comparison of experimental and calculated resonance integrals for 
UO, and ThO; isolated rods, 4:19035 
FUEL RODS/SPACERS 
Grid lattice with sliding strap (Patent), 4:19092 
FUEL RODS/STRESS ANALYSIS 
BEHAVE-4: light water reactor fuel rod analysis code, 4:18802 
(EPRI-NP-892) 
FUEL RODS/SUPPORTS 
Grid lattice with sliding strap (Patent), 4:19092 
FUEL SUBSTITUTION/INFORMATION SYSTEMS 
Interim validation report: major fuel burning installation system, 
4:18721 (LBL-8434) 
FUEL-AIR RATIO/CONTROL 
Conservation product marketing. Commercialization Phase III 
planning, 4:19354 (DOE/ERD-0001) 
FUEL-AIR RATIO/CONTROL EQUIPMENT 
Air-fuel ratio control system for an internal combustion engine 
with a thermal reactor (Patent), 4:19703 
Feedback air-fuel ratio control system for internal combustion 
engine capable of providing cnstant control signal at start of fuel 
feed (Patent), 4:19673 
Supplementary air supply system for an internal combustion 
engine (Patent), 4:19705 
FUEL-CLADDING INTERACTIONS 
Observations and hypotheses on pellet-clad interaction failures, 
4:18819 
FUEL-CLADDING INTERACTIONS/CALCULATION 
METHODS 
Concentration of stress in cladding produced by the expansion of 
cracked fuel pellets (PWR), 4:18864 
FUELS 
See also AVIATION FUELS 
FOSSIL FUELS 
FUEL GAS 
HYDROGEN FUELS 
JET ENGINE FUELS 
NUCLEAR FUELS 
REFUSE DERIVED FUELS 
SOLVENT-REFINED COAL 
SYNTHETIC FUELS 
FUELS/CHARGES 
Energy policy, the energy price fallacy, and the role of nuclear 
energy in the UK, 4:19347 
FUELS/FORECASTING 
Fuel fo530 50 years, 4:19433 
FUGEN ATR 
See JATR REACTOR 
MES 


See AEROSOLS 
FURANS/CHEMICAL REACTIONS 

Atmospheric chemistry of potential emissions from fuel 
conversion facilities. A smog chamber study. Final report, 
4:17951 (PB-278914) 

Basic studies of the lithium secondary electrode. Technical report 
No. 1, 01 February 1977-31 January 1978, 4:19313 (AD-A- 
054792) 

FURNACES 
See also ARC FURNACES 
BLAST FURNACES 
ELECTRIC FURNACES 
GAS FURNACES 
GAS GENERATORS 
Sintering furnace for remote fuel fabrication, 4:18081 
FURNACES/BURNERS 
Industrial burner (Patent), 4:20168 
FURNACES/FUEL SUBSTITUTION 
Interchangeability of gas in industry, 4:18009 
FURNACES/GASES 

Method for increasing radiant heat transfer from hot gases 

(Patent), 4:20167 


GALLIUM ARSENIDES/PHYSICAL RADIATION 


FURNACES/HEAT RECOVERY EQUIPMENT 
Furnace waste gas heat recovery device and method of using same 
(Patent), 4:19638 
FURNACES/PIPES 
15 years of developing materials for petrochemical furnaces, 
4:17942 
FURNACES/RADIANT HEAT TRANSFER 
Method for increasing radiant heat transfer from hot gases 
(Patent), 4:20167 
FURNACES/REGULATIONS 
Gas-firing equipment for industrial furnaces - Revision of the 
DVGW specification G610, 4:18010 
FURNACES/REVIEWS 
Steam generators and furnaces, 4:18702 
FUSED SALTS 
See MOLTEN SALTS 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 


G 


GADOLINIUM/ADSORPTION 
Microstructural interactions of geologic media with waste 
radionuclides, 4:20342 (PNL-SA-6957) 
GADOLINIUM/ELECTROREFINING 
Purification of gadolinium by electrorefining, 4:19720 
GADOLINIUM/ENERGY LEVELS 
Atomic energy levels - the rare earth elements. (the spectra of 
lanthanum, cerium, praseodymium, neodymium, promethium, 
samarium, europium, gadolinium, terbium, dysprosium, 
holmium, erbium, thulium, ytterbium, and lutetium) (66 atoms 
and ions), 4:20646 (PB-282067) 
GADOLINIUM/MAGNETO-THERMAL EFFECTS 
Features of the magnetic behavior and of the magnetocaloric 
effect in a single crystal of gadolinium, 4:19770 
GADOLINIUM/PURIFICATION 
Purification of gadolinium by electrorefining, 4:19720 
GADOLINIUM 143/ENERGY LEVELS 
Nuclear data sheets for A= 143, 4:20838 
GADOLINIUM 143/ENERGY-LEVEL TRANSITIONS 
Nuclear data sheets for A= 143, 4:20838 
GADOLINIUM IONS/ENERGY LEVELS 
Energy level structure and transition probabilities in the spectra of 
the trivalent lanthanides in LaFs (Tables, diagrams), 4:20644 
(ANL-78-XX-95) 
GAGES (STRAIN) 
See STRAIN GAGES 
GALACTIC EVOLUTION 
Origin of galaxies and supermassive hadrons, 4:20587 (JINR-D- 
1,2-10400) 
GALAXIES/ROTATION 
Origin of galaxies and supermassive hadrons, 4:20587 (JINR-D- 
1,2-10400) 
GALLIUM/MAGNETIC FLUX 
Flux pinning and critical currents in A-15 superconductors. Final 
scientific report 1 January 1975-31 December 1977, 4:19760 
(AD-A-052618) 
GALLIUM 67/SCINTISCANNING 
Scintigraphic evaluation of sarcomata in children and adults by 
87Ga citrate, 4:20426 
GALLIUM ANTIMONIDES/PHOTOEMISSION 
Photoemission study of Au Schottky-barrier formation on GaSb, 
GaAs, and InP using synchrotron radiation, 4:19840 
GALLIUM ANTIMONIDES/SCHOTTKY DEFECTS 
Photoemission study of Au Schottky-barrier formation on GaSb, 
GaAs, and InP using synchrotron radiation, 4:19840 
GALLIUM ARSENIDE SOLAR CELLS/ELECTRICAL 
PROPERTIES 
Properties of tin oxide heterojunction solar cells, 4:18326 
GALLIUM ARSENIDE SOLAR CELLS/OPTICAL 
PROPERTIES 
Properties of tin oxide heterojunction solar cells, 4:18326 
GALLIUM ARSENIDES/NUCLEAR REACTION ANALYSIS 
Use of accelerated helium-3 ions for determining oxygen and 
carbon impurities in some pure materials, 4:19859 (N-78-19235) 
GALLIUM ARSENIDES/PHOTOEMISSION 
Photoemission study of Au Schottky-barrier formation on GaSb, 
GaAs, and InP using synchrotron radiation, 4:19840 
GALLIUM ARSENIDES/PHYSICAL RADIATION EFFECTS 
Deep level trap spectroscopy of gallium arsenide (1 -MeV e), 
4:19849 (AD-A-055198) 





GALLIUM ARSENIDES/SCHOTTKY DEFECTS 


Dependence of the energy spectrum of levels introduced by 
electron irradiation on the composition of GaAssub 1-x/P/sub 
x/ and Al/sub/Ga/sub 1-x/As, 4:19851 
Modification of zinc diffusion profiles in GaAs by proton 
irradiation, 4:19795 
GALLIUM ARSENIDES/SCHOTTKY DEFECTS 
Photoemission study of Au Schottky-barrier formation on GaSb, 
GaAs, and InP using synchrotron radiation, 4:19840 
GAMMA CAMERAS/CONTROL SYSTEMS 
Control system for gamma camera (Patent), 4:20244 
GAMMA DETECTION/DIRECTIONAL RADIATION 
DETECTORS 
Directional detector of gamma rays (Patent), 4:20222 
GAMMA DETECTION/GEIGER-MUELLER COUNTERS 
Comparison of some gamma detectors and environmental 
measurement of small Ar*! releases from a Triga reactor, 
4:20217 (VTT-REA-37) 
GAMMA DETECTION/LI-DRIFTED GE DETECTORS 
Comparison of some gamma detectors and environmental 
measurement of small Ar*! releases from a Triga reactor, 
4:20217 (VTT-REA-37) 
GAMMA DETECTION/LIQUID SCINTILLATION 
DETECTORS 
Comparison of some gamma detectors and environmental 
measurement of small Ar*' releases from a Triga reactor, 
4:20217 (VTT-REA-37) 
GAMMA DETECTION/NAI DETECTORS 
Automated response functions, 4:20212 (GJBX-119(78)) 
Comparison of some gamma detectors and environmental 
measurement of small Ar*! releases from a Triga reactor, 
4:20217 (VTT-REA-37) 
GAMMA DETECTION/PLASTIC SCINTILLATION 
DETECTORS 
High-speed scintillation camera using plastic phosphors, 4:20221 
GAMMA DETECTION/SELF-POWERED GAMMA 
DETECTORS 
Gamma flux responsive self-powered radiation detector (Patent), 
4:20219 
GAMMA FUEL SCANNING 
Equipment for non-destructive determination of burnup of nuclear 
reactor fuel elements (Patent), 4:19109 
GAMMA SOURCES 
(See also specific radioisotopes.) 
See also COSMIC GAMMA SOURCES 
GAMMA SOURCES/RADIATION MONITORING 
Animal Investigation Program 1976 annual report: Nevada test 
site and vicinity (Radioanalysis of tissues from animals residing 
on or near NTS in 1976), 4:20350 (EMSL-LV-0539-20) 
GAMMA SOURCES/RADIOECOLOGICAL CONCENTRATION 
Animal Investigation Program 1976 annual report: Nevada test 
site and vicinity (Radioanalysis of tissues from animals residing 
on or near NTS in 1976), 4:20350 (EMSL-LV-0539-20) 
GAMMA-GAMMA LOGGING/EFFICIENCY 
Evaluation of absolute error in measuring the volumetric density 
of rock in wells, 4:17884 
GAS APPLIANCES 
See also CLOTHES DRYERS 
REFRIGERATORS 
WATER HEATERS 
GAS APPLIANCES/DRAFT CONTROL SYSTEMS 
Investigation of safety standards for energy saving devices for gas- 
fired appliances. Final report, 4:19525 (PB-283790) 
GAS APPLIANCES/IGNITION SYSTEMS 
Investigation of safety standards for energy saving devices for gas- 
fired appliances. Final report, 4:19525 (PB-283790) 
GAS APPLIANCES/WATER HEATERS 
Water heater utilizing the gross heating value of gas, 4:19535 
GAS CENTRIFUGES/ISOTHERMAL PROCESSES 
Structure of the Stewartson layers in a gas centrifuge. Pt. 1. 
Insulated end plates, 4:18072 
GAS CENTRIFUGES/PERFORMANCE 
Development of a computer program for performance analysis of 
gas centrifuge cascade, 4:18073 
Numerical model for the investigation of the flow and isotope 
— field in an ultracentrifuge (CENTAURE), 
18071 


GAS CHROMATOGRAPHY/MOLECULAR SIEVES 
Molecular sieves for the analysis of petroleum, 4:17974 

GAS COMPRESSORS/PERFORMANCE 
Compressors for heat pumps - problems and solutions, 4:19538 
Performance of a hydraulic air compressor for use in compressed 

air energy storage power systems, 4:19281 

Piston compressor for industrial heat pumps, 4:19547 

GAS CONDENSATE yc ogra 
Northern-Ladozh gas-condensate field, 4:17878 

GAS CONDENSATE FIELDS/GEOPHYSICAL SURVEYS 
Northern-Ladozh gas-condensate field, 4:17878 
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GAS COOLED FAST BREEDER REACTORS 
See GCFR TYPE REACTORS 
GAS COOLED REACTORS 
See also AGR TYPE REACTORS 
GCFR TYPE REACTORS 
HELIUM COOLED REACTORS 
HTGR TYPE REACTORS 
GAS COOLED REACTORS/EFFICIENCY 
Gas-cooled reactors for dual energy use, 4:19380 (EPRI-EM-718- 


Ww) 
GAS COOLED REACTORS/USES 
Gas-cooled reactors for dual energy use, 4:19380 (EPRI-EM-718- 


Ww) 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS FLOW/ONE-DIMENSIONAL CALCULATIONS 

One-dimensional flow of a real gas in a diverging channel with 

generalized Ohm’s law, 4:19480 
AS FUELED REACTORS/FEASIBILITY STUDIES 

Gaseous core reactor system characterization for NASAP, 
4:18918 (TID-29056) 

GAS FUELED REACTORS/NUCLEAR MATERIALS 

MANAGEMENT 

Gaseous core reactor system characterization for NASAP, 
4:18918 (TID-29056) 

GAS FUELED REACTORS/REACTOR SAFETY 

Gaseous core reactor system characterization for NASAP, 
4:18918 (TID-29056) 

GAS FUELED REACTORS/SPECIFICATIONS 

Gaseous core reactor system characterization for NASAP, 
4:18918 (TID-29056) 

GAS FURNACES/OPERATION 

Method and apparatus for regenerating activated carbon (Patent), 
4:19656 

GAS FURNACES/WASTE HEAT UTILIZATION 

Heat recovery and use of CO, as gaseous fertilizer in horticulture, 

4:19635 
GAS FURNACES/WASTE PRODUCT UTILIZATION 

Heat eats and use of COs: as gaseous fertilizer in horticulture, 

4:19635 
GAS GENERATORS/OPERATION 
Wood gasification: an old technology with a future, 4:18255 
(CONF-7710156-) 
GAS LASERS 
See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 
HELIUM-NEON LASERS 
GAS LASERS/BIBLIOGRAPHIES 

Gas dynamic lasers (a bibliography with abstracts). Report for 

1964-July 1978, 4:20042 (NTIS/PS-78/0829) 
GAS LASERS/DATA COMPILATION 

Compilation of data relevant to rare gas-rare gas and rare gas- 
monohalide excimer lasers. Volume I. Technical report, 4:20007 
(AD-A-053827) 

Compilation of data relevant to rare gas-rare gas and rare gas- 
monohalide excimer lasers. Volume II. Technical report, 
4:20008 (AD-A-053828) 

GAS LASERS/DESIGN 

Apparatus and method for efficient synthesis of laser light 
(Patent), 4:20059 

Gas laser generator (Patent), 4:20062 

Laser and its method of operation (Patent), 4:20061 

Laser with travelling wave initiation (Patent), 4:20079 

Lasing device and method using mercury and cadmium or 
ammonia (Patent), 4:20054 

GAS LASERS/EFFICIENCY 

Inert-gas halide lasers, 4:20070 

Long-life sealed copper vapor laser, 4:20093 

Spectroscopic investigation of a gas-discharge pulse plasma of a 
Cu + Ne laser, 4:20102 

GAS LASERS/ELECTRIC DISCHARGES 

Electric-discharge excimer lasers, 4:20105 

GAS LASERS/ELECTRICAL PUMPING 

Apparatus and method for initiating electrical discharge in a laser 
(Patent), 4:20060 

Radial electron beam laser excitation: the REBLE report, 4:20046 
(SAND-78-2005) 

GAS LASERS/EMISSION SPECTRA 

Generation of coherent radiation in the XUV by fifth- and 
seventh-order frequency conversion in rare gases, 4:20073 

Laser emission in the 83-223 ym region from PHs with laser line 
assignments, 4:20078 

Spectroscopic investigation of a gas-discharge pulse plasma of a 
Cu + Ne laser, 4:20102 
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GAS LASERS/ENERGY YIELD 
Inert-gas halide lasers, 4:20070 
GAS LASERS/FEASIBILITY STUDIES 
Inert-gas halide VUV lasers, 4:20069 
Possibility of making a laser based on the vibrational-rotational 
transitions of the HD molecule, 4:20082 
GAS LASERS/FREQUENCY SELECTION 
Frequency selection of ion lasers using an inclined Fabry-Perot 
etalon, 4:20081 
High-power tunable 385-4m D2O vapor laser optically pumped 
with a single-mode tunable CO2 TEA laser, 4:20051 
GAS LASERS/GAS FLOW 
Design and evaluation of a facility to study two-dimensional 
supersonic air-helium mixing. Final report, 4:20036 (AD-A- 
056937) 
GAS LASERS/NOZZLES 
Laser nozzle and optical cavity wall construction (Patent), 4:20055 
GAS LASERS/OPERATION 
1 W operation of singly ionized silver and copper lasers, 4:20071 
Generation of tunable 16 ym radiation by stimulated hyper-Raman 
effect in strontium vapour, 4:20113 
Lifetime measurements using fluorescence emission, 4:20021 (AD- 
A-055420) 
GAS LASERS/OPTICAL PUMPING 
Threshold ratios for molecular lasers with optical pumping, 
4:20124 
X-ray lasers pumped with synchrotron radiation and low-energy 
photons, 4:20067 
GAS LASERS/PERFORMANCE 
Inert-gas halide lasers, 4:20070 
Rare gas fluoride lasers, 4:20075 
GAS LASERS/POPULATION INVERSION 
Population inversion in helium in supersonic plasma expansion, 
4:20108 
GAS LASERS/REACTION KINETICS 
Investigation of plasma processes in electronic transition lasers. 
Technical report 1 July 1977-1 July 1978, 4:20024 (AD-A- 
055792) 
GAS LASERS/RESEARCH PROGRAMS 
DARPA-NRL laser program semiannual technical report to 
defense advanced research projects agency 1 April 1977-30 
September 1977. Interim report, 4:20026 (AD-A-055912) 
GAS LASERS/SERVICE LIFE 
Long-life sealed copper vapor laser, 4:20093 
GAS LASERS/SOUND WAVES 
Excitation and propagation of acoustic waves in a molecular laser 
discharge plasma, 4:20039 (IPPCZ-213) 
GAS LASERS/STABILIZATION 
Long-term laser frequency stabilization using a molecular beam. 
Final report, 1 January 1976-31 December 1977, 4:20025 (AD- 
A-055841) 
GAS LASERS/WINDOWS 
Final report. June 15, 1975-December 31, 1976, Part I (Optical 
properties of low-loss laser windows), 4:19812 (AD-A-056955) 
GAS TUNGSTEN-ARC WELDING/HEAT TRANSFER 
Numerical simulation of the gas tungsten-arc welding process, 


4:19728 
GAS TUNGSTEN-ARC WELDING/SIMULATION 
Numerical simulation of the gas tungsten-arc welding process, 
4:19728 
GAS TURBINES/BEARINGS 
Ball to separator contact forces in angular contact ball bearings 
under thrust and radial loads. Final report, 4:19961 (N-78-21469) 
GAS TURBINES/BOTTOMING CYCLES 
Acid dew-point determination for gas-turbine, waste-heat 
recovery units. Research and development report, 4:19632 (AD- 
A-052402 
GAS TURBINES/COAL 
Investigations of coal-fired combustion turbines for cogeneration, 
4:19381 (EPRI-EM-718-W) 
GAS TURBINES/CO-GENERATION 
Wood-fueled cogeneration gas-turbine power plant, 4:19377 
(EPRI-EM-718-W) 
GAS TURBINES/COMBUSTION CHAMBERS 
Start flame igniter of the combustion chamber of a gas-turbine 
engine (Patent), 4:19686 
GAS TURBINES/CONSTRUCTION 
Outlet facility for gas turbines (Patent), 4:18712 
GAS TURBINES/CONTROL SYSTEMS 
——— to adjust the power of a gas turbine drive (Patent), 
:20188 


Control feasibility study for the joint technology demonstrator 
engine. Final technical report May 1976-January 1977, 4:18695 
(AD-A-055607) 

GAS TURBINES/DESIGN 
Outlet facility for gas turbines (Patent), 4:18712 


GASOLINE/CHEMICAL ANALYSIS 


Use of low-temperature heat carriers in geoengineering and for 
use of secondary energy resources at industrial enterprises 
(Design of freon turbine), 4:18587 (CONF-751270-(Summ.)) 

GAS TURBINES/DISTRICT HEATING 
District heating using waste heat from closed-cycle gas turbines, 
4:19397 (EPRI-EM-718-W) 
GAS TURBINES/HEAT EXCHANGERS 
Regenerative heat exchanger of a gas turbine (Patent), 4:18716 
GAS TURBINES/HEAT RECOVERY EQUIPMENT 

Acid dew-point determination for gas-turbine, waste-heat 
recovery units. Research and development report, 4:19632 (AD- 
A-052402) 

GAS TURBINES/IGNITION SYSTEMS 
Start flame igniter of the combustion chamber of a gas-turbine 
engine (Patent), 4:19686 
GAS TURBINES/LOAD MANAGEMENT 
Maneuverability of peak-shaving power stations, 4:19460 
GAS TURBINES/PERFORMANCE TESTING 
Testing of ceramic gas turbine components under service-like 
conditions, 4:18699 
GAS TURBINES/REVIEWS 
Gas turbines, 4:18703 
GAS TURBINES/TURBINE BLADES 

Cooled turbine blades (Patent), 4:18713 

Materials selection and component design in stationary turbine 
construction, 4:18711 

GAS UTILITIES/INVESTMENT 
Investments in the public gas supply continue to grow, 4:17995 
GAS WELDING/BIBLIOGRAPHIES 
Inert gas welding (citations from the NTIS data base). Report for 
1964-July 1978, 4:19717 (NTIS/PS-78/0903) 
GASEOUS DIFFUSION PLANTS 
See also ORGDP 
GASEOUS DIFFUSION PLANTS/ENERGY RECOVERY 
Refrigerant-114 Rankine cycle energy recovery technology from 
the gaseous diffusion industry, 4:18070 (GAT-916) 
GASEOUS WASTES 
See also FLUE GAS 
OFF-GAS SYSTEMS 
GASEOUS WASTES/AIR POLLUTION 

Ecological effects of atmospheric releases from synthetic fuels 
processes (Phytotoxicity of selected gas-stream emissions), 
4:20480 (UCRL-81691) 

GASEOUS WASTES/DENITRIFICATION 

Process for removing nitrogen oxides from waste gas (Patent), 
4:20184 

Solid supported catalysts for catalytic reduction of nitrogen oxides 
in waste gases (Patent), 4:20177 

SES 


See also AIR 
COAL GAS 
NATURAL GAS 
REFINERY GASES 
GASES/BREAKDOWN 
Pressure dependence of gas breakdown by combined laser and 
microwave fields, 4:20961 
GASES/CHARGED-PARTICLE TRANSPORT 
Gaussian ranges and energy straggling in gases, 4:20865 (ANL-77- 
65(Pt.1)) 
GASES/DESULFURIZATION 
Recovering sulfur from gas streams containing hydrogen sulfide 
(Patent), 4:18251 
GASES/ELECTRON-MOLECULE COLLISIONS 
Static theory of density and potential distribution in a beam- 
generated plasma, 4:20654 (AD-418683) 
GASES/RADIANT HEAT TRANSFER 
Method for increasing radiant heat transfer from hot gases 
(Patent), 4:20167 
GASOHOL PROGRAM 
See also ETHANOL 
GASOLINE 
SYNTHETIC FUELS 
GASOHOL PROGRAM/FEASIBILITY STUDIES 
Gasohol from grain: the economic issues. Final report 1977/1978, 
4:18264 (PB-280120) 
GASOLINE 
See also GASOHOL PROGRAM 
GASOLINE/ADDITIVES 
Coal extraction and fuel additive made therefrom (Patent), 4:17699 
GASOLINE/BOILING POINTS 
Changes in quality factors that occur in the mixing of petroleum 
products, 4:17941 
GASOLINE/CHEMICAL ANALYSIS 
An ultraviolet photometric detector for use in gas 
chromatography. Interim technical report 1 February 1976-31 
March 1977, 4:19865 (AD-A-056257) 





GASOLINE/CHEMICAL COMPOSITION 


GASOLINE/CHEMICAL COMPOSITION 
Comparison of a coal derived crude oil and conventional 
petroleum, 4:17690 (PB-272077) 
GASOLINE/COMBUSTION PRODUCTS 
Experimental study of the amplification coefficients in a CO2 gas- 
dynamic laser in combustion products of a series of liquid 
hydrocarbon fuels, 4:19957 
GASOLINE/PHASE STUDIES 
Component relationships within two-phase gasoline/methanol/ 
water systems, 4:18260 (BETC/RI-78/6) 
GASOLINE/PRODUCTION 
Preparation of shale-oil gasoline, 4:18030 
GASOLINE/PURIFICATION 
Cost of benzene reduction in gasoline to the petroleum refining 
industry. Final report, 4:17939 (PB-282743) 
GASOLINE/SYNTHESIS 
Conversion of trash to gasoline. Summary report, 1974-1977, 
4:18254 (AD-A-055113) 
GASTROINTESTINAL TRACT 
See also INTESTINES 
GASTROINTESTINAL TRACT/RADIATION DOSES 
Radiation dose analysis of a PWR 1 accident for the projected 
reactor site at Cementon, New York, 4:20462 (AD-A-052681) 
GASTROINTESTINAL TRACT/SURGERY 
Sutureless anastomoses in surgery of the gastrointestinal tract with 
and without steady magnetic field (experimental investigation), 
4:20420 (JPRS-72169) 
GCFR TYPE REACTORS/COATED FUEL PARTICLES 
Fuel and/or breeder element for nuclear reactors as well as 
method for the fabrication of fuel and/or breeder elements 
(Patent; GCFR;HTGR), 4:18964 
GCFR TYPE REACTORS/FUEL CANS 
Cladding bucking stability for cylindrical fuel elements of gas- 
cooled fast reactors, 4:18969 
GCFR TYPE REACTORS/PLUTONIUM RECYCLE 
Preliminary fuel component -_— sensitivity analysis of alternative 
reactor fuel cycles, 4:19018 
GCFR TYPE REACTORS/PRESSURE VESSELS 
Development of the PCRV steam generator cavity closure for the 
GCFR, 4:18947 
GCFR TYPE REACTORS/REACTOR CORES 
Seismic model test of the GCFR core and core support structure, 
4:19251 
GCFR TYPE REACTORS/REACTOR LATTICES 
Central ThO2 zone in the PROTEUS GCFR lattice, 4:18961 
GCFR TYPE REACTORS/REACTOR SAFETY 
Nuclear reactor safety. Quarterly progress report, April 1-June 30, 
1978, 4:19223 (NUREG/CR-0385) 
GE SEMICONDUCTOR DETECTORS 
See also LI-DRIFTED GE DETECTORS 
GE SEMICONDUCTOR DETECTORS/FABRICATION 
Continued development of doped-germanium photoconductors for 
astronomical observations at wavelengths from 30 to 120 
micrometers. Final technical report, 4:20215 (N-78-22000) 
GE SEMICONDUCTOR DETECTORS/PERFORMANCE 


Continued development of doped-germanium photoconductors for 
astronomical observations at wavelengths from 30 to 120 
micrometers. Final technical report, 4:20215 (N-78-22000) 

GEIGER-MUELLER COUNTERS/PERFORMANCE 

Comparison of some gamma detectors and environmental 
measurement of small Ar*! releases from a Triga reactor, 
4:20217 (VTT-REA-37) 

GE(LI DETECTORS 
See LI-DRIFTED GE DETECTORS 
GEMEINSCHAFTSKERNKRAFTWERK NECKAR REACTOR 
See NECKAR REACTOR 
GENE MUTATIONS/RADIOINDUCTION 

Nature and mechanism of induction of mutations. Annual progress 

report, May 1, 1977-August 1, 1978, 4:20445 (RLO-2221.T2- 38) 
GENERAL RELATIVITY THEORY 

Local supersymmetry and gravitation, 4:20788 (JINR-D-1,2- 

10400 


GENERAL RELATIVITY THEORY/SYMMETRY BREAKING 
Present status of conformal quantum field theory, 4:20795 (JINR- 
D-1,2-10400) 
GENERATORS (ELECTRIC) 
See ELECTRIC GENERATORS 
GENERATORS (PULSE) 
See PULSE GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GENES/ESTERASES 
Genetic studies of the Macushi and Wapishana Indians. II. Data 
on 12 genetic polymorphisms of the red cell and serum proteins: 
gene flow between the tribes, 4:20407 
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GENETICS 
Genetic studies of the Macushi and Wapishana Indians. II. Data 
on 12 genetic polymorphisms of the red cell and serum proteins: 
gene flow between the tribes, 4:20407 
Genetic studies of the Macushi and Wapishana indians. I. Rare 
genetic variants and a private polymorphism of esterase A, 
4:20408 
Mathematical models for the evolution of multigene families by 
unequal crossing over, 4:20406 
GEOLOGIC DEPOSITS 
See also ALLUVIAL DEPOSITS 
NATURAL GAS DEPOSITS 
OIL SHALE DEPOSITS 
SALT DEPOSITS 
URANIUM DEPOSITS 
GEOLOGIC DEPOSITS/GEOCHEMICAL SURVEYS 

Soil survey of a portion of the Syncrude Lease 17 Area, Alberta. 

Environmental research monograph 1978-1, 4:18013 (NP-23461) 
GEOLOGIC MODELS 

Simple thermal model of the Earth's surface for geologic mapping 

by remote sensing, 4:20524 
GEOLOGIC STRUCTURES/CLASSIFICATION 

Basic features of similarity and difference in the structural 
elements of the Paleozoic-Triassic and Jurassic-Neogene 
complexes of the northwestern central Asian platform, 4:17897 

GEOLOGIC STRUCTURES/DEFORMATION 
Zones of different deformation in a strata section, 4:17806 
GEOLOGIC STRUCTURES/GRAVITY SURVEYS 

Testing methods for the forecasting of local structures in western 

Siberia, 4:17885 
GEOLOGIC STRUCTURES/MORPHOLOGY 

Basic features of similarity and difference in the structural 
elements of the Paleozoic-Triassic and Jurassic-Neogene 
complexes of the northwestern central Asian platform, 4:17897 

GEOLOGIC STRUCTURES/SEISMIC SURVEYS 

Testing methods for the forecasting of local structures in western 

Siberia, 4:17885 
GEOMAGNETIC FIELD/DENSITY 

Prediction of solar particle events and geomagnetic activity using 
interplanetary scintillation observations from the iowa cocoa- 
cross radio telescope. Final report April 1, 1976-March 31, 1978, 
4:20571 (AD-A-056895) 

GEOMAGNETIC FIELD/MONITORING 

Directory of solar-terrestrial physics monitoring stations. Special 

report, 4:20566 (AD-A-055001) 
GEOMAGNETIC FIELD/PULSATIONS 

Controlled artificial generation of ultra-low-frequency 
hydromagnetic waves in the ionosphere and magnetosphere. 
Final report January 1975-February 1977, 4:20612 (AD-A- 
052353) 

Investigation of micropulsation activity. 1. MAGAF system 
additions. 2. Data analysis. Report for July 1, 1976-October 31, 
1977, 4:20614 (AD-A-056716) 

Low latitude Pc 3 and Pc 4 micropulsations. Final report July 1, 
1975-June 30, 1977, 4:20617 (AD-A-057135) 

Pulsations of the geomagnetic field prior to solar proton flares, 
4:20580 

GEOMAGNETIC STORMS 
See MAGNETIC STORMS 
GEOPRESSURED SYSTEMS/ENVIRONMENTAL IMPACTS 

Plan for the long term environmental assessment of geopressured 
resource development in the Louisiana Gulf Coast Region, 
4:18573 (UCRL-13913) 

GEOPRESSURED SYSTEMS/HEAT EXTRACTION 

Inventory and case studies of Louisiana, non-electric industrial 
applications of geopressured geothermal resources. Final report, 
4:18628 (IDO-1629-4) 

GEOTHERMAL AIR CONDITIONING 

Effectiveness of use of the heat of geothermal waters for 
rationalization of the energy supply of tea plants (factories), 
4:18631 (CONF-751270-(Summ.)) 

Use of thermal water in air conditioning systems with liquid 
sorbents, 4:18632 (CONF-751270-(Summ.)) 

GEOTHERMAL AIR CONDITIONING/EQUIPMENT 

Brine heat-humidity processing of air using a film, rotary-disk 

apparatus of the contact type, 4:18633 (CONF-751270-(Summ.)) 
GEOTHERMAL DISTRICT HEATING/ECONOMIC ANALYSIS 

User manual for GEOCITY: a computer model for geothermal 

district heating cost analysis, 4:18629 (PNL-2742) 
GEOTHERMAL DISTRICT HEATING/MATHEMATICAL 

MODELS 

User manual for GEOCITY: a computer model for geothermal 
district heating cost analysis, 4:18629 (PNL-2742) 

GEOTHERMAL ENERGY/ECONOMIC ANALYSIS 

Geothermal reservoir management, 4:18612 (UCB/SERL-78-5) 
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GEOTHERMAL ENERGY/ENERGY SOURCE 
DEVELOPMENT 
Survey of environmental regulations applying to geothermal 
exploration, development, and use. Final report, 4:18570 (PB- 
281023) 
GEOTHERMAL ENERGY/ENVIRONMENTAL IMPACTS 
Survey of environmental regulations applying to geothermal 
exploration, development, and use. Final report, 4:18570 (PB- 
281023) 
GEOTHERMAL ENERGY/EXPLOITATION 
Geothermal energy and its expected role for the future energy 
supply, 4:18521 
GEOTHERMAL ENERGY/REGULATIONS 
Survey of environmental regulations applying to geothermal 
exploration, development, and use. Final report, 4:18570 (PB- 
281023) 
GEOTHERMAL ENERGY/REVIEWS 
Future of geothermal energy, 4:18518 
Progress in geothermal energy, 4:18519 
GEOTHERMAL ENERGY/USES 
Geothermal energy and its expected role for the future energy 
supply, 4:18521 
GEOTHERMAL ENERGY/WATERFLOODING 
Geothermal energy of oil reservoir aquifers, 4:18624 
GEOTHERMAL ENERGY CONVERSION 
Geothermal actuated method of producing fresh water and 
electric power (Patent), 4:18593 
GEOTHERMAL ENERGY CONVERSION/BINARY-FLUID 
SYSTEMS 
Multiple well dual fluid geothermal power cycle (Patent), 4:18592 
Possibilities of electric energy use of low-potential geothermal 
waters, 4:18591 (CONF-751270-(Summ.)) 
GEOTHERMAL ENERGY CONVERSION/DIRECT CONTACT 
HEAT EXCHANGERS 
Process and system for recovery of energy from geothermal brines 
and other water containing sources by direct contact with a 
working fluid below the critical pressure (Patent), 4:18594 
GEOTHERMAL ENERGY CONVERSION/MEETINGS 
Minutes of the eighth meeting of the centers for the analysis of 
thermal-mechanical energy conversion concepts. Report No. 
CATMEC/10, 4:18576 (COO-405 1-17) 
GEOTHERMAL ENERGY CONVERSION/OPTIMIZATION 
Multiple well dual fluid geothermal power cycle (Patent), 4:18592 
GEOTHERMAL ENERGY CONVERSION/TOTAL FLOW 
SYSTEMS 
Design considerations for a two-phase turbine, 4:18586 (UCRL- 
80750) 
GEOTHERMAL EXPLORATION/DEMONSTRATION 
PROGRAMS 
Invitation of the EC to tender for geothermal exploration, 4:18569 
GEOTHERMAL EXPLORATION/GEOCHEMICAL SURVEYS 
Temperatures of geothermal deposits and their determination on 
the basis of the chemical properties of thermal waters, 4:18561 
(CONF-751270-(Summ.)) 
GEOTHERMAL EXPLORATION/REGULATIONS 
Survey of environmental regulations applying to geothermal 
exploration, development, and use. Final report, 4:18570 (PB- 
281023) 
GEOTHERMAL EXPLORATION/WELL DRILLING 
Geothermal premises for reconnaissance-exploratory drilling for 
the construction of geothermal electric stations in the 
Petropavlovsk-Kamchatskii region, 4:18568 (CONF-751270- 
(Summ.)) 
GEOTHERMAL FIELDS 
See also AHUACHAPAN GEOTHERMAL FIELD 
CERRO PRIETO GEOTHERMAL FIELD 
EAST MESA GEOTHERMAL FIELD 
HATCHOBARU GEOTHERMAL FIELD 
HEBER GEOTHERMAL FIELD 
KRAFLA GEOTHERMAL FIELD 
MATSUKAWA GEOTHERMAL FIELD 
ONIKOBE GEOTHERMAL FIELD 
OTAKE GEOTHERMAL FIELD 
PARATUNKA GEOTHERMAL FIELD 
PAUZHETSK GEOTHERMAL FIELD 
SALTON SEA GEOTHERMAL FIELD 
TAKENOYU GEOTHERMAL FIELD 
GEOTHERMAL FIELDS/HYDROTHERMAL ALTERATION 
Alteration of rocks due to geothermal activity in Satsuma-Iwo 
Jima, 4:18544 
GEOTHERMAL FIELDS/INFRARED THERMOGRAPHY 
Thermal surveillance of active volcanoes using the LANDSAT-1 
data collection system. Part V. Electronic thermal sensor and 
data collection platform technology. Final report, 1972-1975, 
4:18555 (E-78-10124) 


GEOTHERMAL POWER PLANTS/COOLING SYSTEMS 


GEOTHERMAL FIELDS/MAGNETOTELLURIC SURVEYS 

Magnetotelluric investigations at the Roosevelt Hot Springs 
KGRA and Mineral Mountains, Utah. Topical report 78- 
1701.a.6.1, 4:18557 (TID-28690) 

GEOTHERMAL FIELDS/MANAGEMENT 
Geothermal reservoir management, 4:18612 (UCB/SERL-78-5) 
GEOTHERMAL FIELDS/WELL DRILLING 

Geothermal premises for reconnaissance-exploratory drilling for 
the construction of geothermal electric stations in the 
Petropavlovsk-Kamchatskii region, 4:18568 (CONF-751270- 
(Summ.)) 

GEOTHERMAL FLUIDS 
See also BRINES 
THERMAL WATERS 
GEOTHERMAL FLUIDS/CHEMICAL ANALYSIS 

Hydrogeological observations of corrosion and mineral deposition 
processes in geothermal boreholes, 4:18607 (CONF-751270- 
(Summ.)) 

GEOTHERMAL FLUIDS/CORROSIVE EFFECTS 

Evaluation of materials exposed to high-velocity, high-salinity, 
highly mineralized geothermal brine, 4:18605 (UCRL-80755) 

Hydrogeological observations of corrosion and mineral deposition 
processes in geothermal boreholes, 4:18607 (CONF-751270- 
(Summ.)) 

New corrosion-resistant steels and metallic coatings for equipment 
at geothermal electric power stations, 4:18608 (CONF-751270- 
(Summ.)) 

Physical methods for the representation of mineral deposits in 
geothermal heat supply systems (Ultrasonic and magnetic field 
methods for prevention of corrosion and mineral deposition), 
4:18606 (CONF-751270-(Summ.)) 

GEOTHERMAL FLUIDS/DEGASSING 

Metal corrosion and the formation of calcium deposits in the cycle 
of a geothermal electric station, 4:18609 (CONF-751270- 
(Summ.)) 

GEOTHERMAL FLUIDS/HEAT TRANSFER 

Multiple well dual fluid geothermal power cycle (Patent), 4:18592 
GEOTHERMAL FLUIDS/REINJECTION 

High temperature geothermal energy system (Patent), 4:18602 
GEOTHERMAL FLUIDS/USES 

Utilization of the heat of geothermal waters with use of electric 
energy, 4:18630 (CONF-751270-(Summ.)) 

GEOTHERMAL HEATING SYSTEMS/DESIGN 

Utilization of the heat of geothermal waters with use of electric 
energy, 4:18630 (CONF-751270-(Summ.)) 

GEOTHERMAL HEATING SYSTEMS/ECONOMIC 

ANALYSIS 

Agribusiness geothermal energy utilization potential of Klamath 
and Western Snake River Basins, Oregon. Final report, 4:18625 
(IDO-1621-1) 

GEOTHERMAL HEATING SYSTEMS/FEASIBILITY 

STUDIES 

Agribusiness geothermal energy utilization potential of Klamath 
and Western Snake River Basins, Oregon. Final report, 4:18625 
(IDO-1621-1) 

GEOTHERMAL INDUSTRY 

Agribusiness geothermal energy utilization potential of Klamath 
and Western Snake River Basins, Oregon. Final report, 4:18625 
(IDO-1621-1) 

GEOTHERMAL INDUSTRY/ECONOMIC ANALYSIS 

Preliminary research on geothermal energy industrial complexes. 
Final report, 4:18626 (IDO-1627-4) 

GEOTHERMAL INDUSTRY/FEASIBILITY STUDIES 

Preliminary research on geothermal energy industrial complexes. 
Final report, 4:18626 (IDO-1627-4) 

GEOTHERMAL POWER PLANTS 
Turkey: first hot springs power plant, 4:18562 
GEOTHERMAL POWER PLANTS/BINARY-FLUID SYSTEMS 

Floating dry cooling: a competitive alternative to evaporative 
cooling in a binary cycle geothermal power plant, 4:18583 
(LBL-7087) 

MHI's recent achievements in the field of geothermal power 
generation, 4:18579 

Minutes of the eighth meeting of the centers for the analysis of 
thermal-mechanical energy conversion concepts. Report No. 
CATMEC/10, 4:18576 (COO-4051-17) 

GEOTHERMAL POWER PLANTS/CONDENSERS 

Waste heat rejection from geothermal power stations, 4:18584 
(ORNL/TM-6533) 

GEOTHERMAL POWER PLANTS/COOLING SYSTEMS 

Floating dry cooling: a competitive alternative to evaporative 
cooling in a binary cycle geothermal power plant, 4:18583 
(LBL-7087) 

Waste heat rejection from geothermal power stations, 4:18584 
(ORNL/TM-6533) 





GEOTHERMAL POWER PLANTS/DESIGN 


GEOTHERMAL POWER PLANTS/DESIGN 

MHI's recent achievements in the field of geothermal power 
generation, 4:18579 

Minutes of the eighth meeting of the centers for the analysis of 
thermal-mechanical energy conversion concepts. Report No. 
CATMEC/10, 4:18576 (COO-4051-17) 

GEOTHERMAL POWER PLANTS/ECONOMIC ANALYSIS 

Effectiveness of use of geothermal energy for producing electric 
power, 4:18571 (CONF-751270-(Summ.)) 

Floating dry cooling: a competitive alternative to evaporative 
cooling in a binary cycle geothermal power plant, 4:18583 
(LBL-7087) 

Preliminary technical and economic evaluation of construction of 
a geothermal thermoelectric station in the region of a volcanic 
focus, 4:18615 (CONF-751270-(Summ.)) 

GEOTHERMAL POWER PLANTS/ECONOMICS 

Economic aspects of exploitation of deposits of thermal waters in 
Kamchatka, 4:18572 (CONF-751270-(Summ.)) 

Minutes of the eighth meeting of the centers for the analysis of 
thermal-mechanical energy conversion concepts. Report No. 
CATMEC/10, 4:18576 (COO-4051-17) 

GEOTHERMAL POWER PLANTS/EFFICIENCY 

Thermotechnical efficiency of use of geothermal waters for 
energy purposes, 4:18588 (CONF-751270-(Summ.)) 

GEOTHERMAL POWER PLANTS/ENERGY ACCOUNTING 
Geothermal energy and its expected role for the future energy 
supply, 4:18521 
GEOTHERMAL POWER PLANTS/FLASHED STEAM 
SYSTEMS 
Visit to Hatchobaru geothermal power plant, 4:18582 
GEOTHERMAL POWER PLANTS/GAS TURBINES 

Use of low-temperature heat carriers in geoengineering and for 
use of secondary energy resources at industrial enterprises 
(Design of freon turbine), 4:18587 (CONF-751270-(Summ.)) 

GEOTHERMAL POWER PLANTS/HOT-WATER SYSTEMS 

MHI's recent achievements in the field of geothermal power 

generation, 4:18579 
GEOTHERMAL POWER PLANTS/MEETINGS 

Minutes of the eighth meeting of the centers for the analysis of 
thermal-mechanical energy conversion concepts. Report No. 
CATMEC/10, 4:18576 (COO-4051-17) 

GEOTHERMAL POWER PLANTS/OPERATION 

Experience in operation of the Pauzhetskaya geothermal electric 
station, 4:18581 (CONF-751270-(Summ.)) 

Geothermal power plants of Japan: a technical survey of existing 
and planned patel or dg Report No. CATMEC/9, 4:18580 
(COO-405 1-16) 

Geothermal power plants of the United States: a technical survey 
of existing and planned installations, 4:18577 (COO-4051-20) 

GEOTHERMAL POWER PLANTS/PILOT PLANTS 

Semiannual progress report for the Idaho Geothermal Program, 

April 1-September 30, 1978, 4:18585 (TREE-1295) 
GEOTHERMAL POWER PLANTS/PLANNING 

Geothermal power plants of the United States: a technical survey 

of existing and planned installations, 4:18577 (COO-4051-20) 
GEOTHERMAL POWER PLANTS/REVIEWS 

Problems in the use of steam hydrothermae for producing electric 
power, 4:18578 (CONF-751270-(Summ.)) 

GEOTHERMAL POWER PLANTS/STEAM TURBINES 

Thermotechnical efficiency of use of geothermal waters for 
energy purposes, 4:18588 (CONF-751270-(Summ. )) 

GEOTHERMAL POWER PLANTS/TECHNOLOGY 

ASSESSMENT 

Preliminary technical and economic evaluation of construction of 
a geothermal thermoelectric station in the region of a volcanic 
focus, 4:18615 (CONF-751270-(Summ.)) 

Problems in the use of steam hydrothermae for producing electric 
power, 4:18578 (CONF-751270-(Summ. )) 

ae <n POWER PLANTS/THERMODYNAMIC 


Technical and economic prerequisites for use of the earth’s heat 
for the production of electric power in cycles with 
regeneration, 4:18590 (CONF-751270-(Summ.)) 

Thermodynamic cycles of geothermal power plants and thermal 
characteristics of use sources, 4:18589 (CONF-751270-(Summ.)) 

GEOTHERMAL POWER PLANTS/TURBOGENERATORS 

Small-scale turbine unit for geothermal power plant, 4:18595 

GEOTHERMAL POWER PLANTS/WASTE HEAT 

Minutes of the eighth meeting of the centers for the analysis of 
thermal-mechanical energy conversion concepts. Report No. 
CATMEC/10, 4:18576 (COO-405 1-17) 

Waste heat rejection from geothermal power stations, 4:18584 
(ORNL/TM-6533) 

GEOTHERMAL PROCESS HEAT/ECONOMIC ANALYSIS 

Agribusiness geothermal energy utilization potential of Klamath 
and Western Snake River Basins, Oregon. Final report, 4:18625 
(IDO-1621-1) 
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GEOTHERMAL PROCESS HEAT/FEASIBILITY STUDIES 

Agribusiness geothermal energy utilization potential of Klamath 
and Western Snake River Basins, Oregon. Final report, 4:18625 
(IDO-1621-1) 

Use of geothermal heat for crop drying and related agricultural 

lications. Final report, 4:18627 (IDO-1628-4) 
GEOTHERMAL PROCESS HEAT/USES 

Effectiveness of use of the heat of geothermal waters for 
rationalization of the energy supply of tea plants (factories), 
4:18631 (CONF-751270-(Summ.)) 

Inventory and case studies of Louisiana, non-electric industrial 
applications of geopressured geothermal resources. Final report, 
4:18628 (IDO-1629-4) 

Preliminary research on geothermal energy industrial complexes. 
Final report, 4:18626 (IDO-1627-4) 

GEOTHERMAL RESOURCES/CLASSIFICATION 

Classification of geothermal deposits and review of geothermal 
deposits of the world (summary of report), 4:18520 (CONF- 
751270-(Summ.)) 

GEOTHERMAL RESOURCES/EVALUATION 
New Mexico's energy resources ‘77: Office of the State Geologist 
(Monograph), 4:19448 
GEOTHERMAL RESOURCES/HEAT STORAGE 
Geothermal energy: the furnace in the basement, 4:18531 
GEOTHERMAL RESOURCES/MAPS 
Geothermal energy resources of the western United States, 


4:18522 
GEOTHERMAL RESOURCES/RESOURCE ASSESSMENT 
Agribusiness geothermal energy utilization potential of Klamath 
and Western Snake River Basins, Oregon. Final report, 4:18625 
(IDO-1621-1) 
GEOTHERMAL SYSTEMS 
See also GEOPRESSURED SYSTEMS 
HOT-DRY-ROCK SYSTEMS 
HOT-WATER SYSTEMS 
HYDROTHERMAL SYSTEMS 
GEOTHERMAL SYSTEMS/GROUND SUBSIDENCE 
Modeling subsidence due to geothermal fluid production, 4:18574 
GEOTHERMAL SYSTEMS/HEAT EXCHANGERS 
Thermosyphon models for downhole heat exchanger applications 
in shallow geothermal systems, 4:18604 
GEOTHERMAL SYSTEMS/HEAT EXTRACTION 
Methods for ans thermal and hydrodynamic processes in 
geothermal boilers, 4:18529 (CONF-751270-(Summ.)) 
GEOTHERMAL SYSTEMS/HEAT TRANSFER 
Allowance for natural convection in processes of heat and mass 
transfer in underground porous cavities, 4:18530 (CONF- 
751270-(Summ.)) 
Methods for computing thermal and hydrodynamic processes in 
geothermal boilers, 4:18529 (CONF-751270-(Summ.)) 
GEOTHERMAL SYSTEMS/HYDRODYNAMICS 
Methods for computing thermal and hydrodynamic processes in 
geothermal boilers, 4:18529 (CONF-751270-(Summ.)) 
GEOTHERMAL SYSTEMS/MASS TRANSFER 
Allowance for natural convection in processes of heat and mass 
transfer in underground porous cavities, 4:18530 (CONF- 
751270-(Summ. )) 
GEOTHERMAL SYSTEMS/NATURAL CONVECTION 
Allowance for natural convection in processes of heat and mass 
transfer in underground porous cavities, 4:18530 (CONF- 
751270-(Summ. )) 
GEOTHERMAL SYSTEMS/THERMODYNAMIC 
PROPERTIES 
Thermodynamic cycles of geothermal power plants and thermal 
characteristics of use sources, 4:18589 (CONF-751270-(Summ.)) 
GEOTHERMAL WELLS/CONTROL 
High temperature geothermal energy system (Patent), 4:18602 
GEOTHERMAL WELLS/CORROSION 
Corrosion resistance of tubing and casing materials for geothermal 
wells, 4:18610 
GEOTHERMAL WELLS/DATA 
Deep drilling data, Raft River Geothermal Area, Idaho. Raft 
River Geothermal Exploration Well No. 1, 4:18566 (USGS- 
OFR-77-226) 
GEOTHERMAL WELLS/DESIGN 
Prospects for the use of highly mineralized thermal waters in heat 
supply (Exploitation of two water-bearing horizons in one 
borehole), 4:18597 (CONF-751270-(Summ.)) 
GEOTHERMAL WELLS/DRILLING EQUIPMENT 
Allowance for the influence of high temperatures in selecting 
equipment and drilling regimes for deep and geothermal 
boreholes, 4:18600 (CONF-751270-(Summ.)) 
GEOTHERMAL WELLS/HEAT EXTRACTION 
Geothermal heat recovery system (Patent), 4:18623 
GEOTHERMAL WELLS/MATERIALS TESTING 
Corrosion resistance of tubing and casing materials for geothermal 
wells, 4:18610 
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GEOTHERMAL WELLS/PUMPING 

Classification and evaluation of methods for the intensification of 
development of natural heat carriers, 4:18613 (CONF-751270- 
(Summ.)) 

Intensification of heat removal from deposits of geothermal 
waters, 4:18596 (CONF-751270-(Summ.)) 

GEOTHERMAL WELLS/SCALING 

Corrosion resistance of tubing and casing materials for geothermal 

wells, 4:18610 
GEOTHERMAL WELLS/TESTING 
Semiannual progress report for the Idaho Geothermal Program, 
April 1-September 30, 1978, 4:18585 (TREE-1295) 
GEOTHERMAL WELLS/WELL CASINGS 
Excavation of well 0-3Rb in the Onuma Geothermal area, 4:18603 
GEOTHERMAL WELLS/WELL COMPLETION 

Intensification of heat removal from deposits of geothermal 

waters, 4:18596 (CONF-751270-(Summ.)) 
GEOTHERMAL WELLS/WELL DRILLING 

Allowance for the influence of high temperatures in selecting 
equipment and drilling regimes for deep and geothermal 
boreholes, 4:18600 (CONF-751270-(Summ.)) 

Aspects of methods and equipment used in the drilling of 
boreholes in the development of geothermal resources, 4:18601 
(CONF-751270-(Summ.)) 

Experience in drilling of geological prospecting boreholes for 
steam in the Pauzhetskoye geothermal deposit, 4:18567 (CONF- 
751270-(Summ. )) 

Hawaii Geothermal Project summary report for Phase I, 4:18558 
(TID-28725) 

Method and apparatus for laser treatment of geological formations 
(Patent), 4:17914 

Some problems in the technology of drilling of a superdeep 
borehole in the Saatly area, 4:18599 (CONF-751270-(Summ.)) 

GEOTHERMAL WELLS/WELL LOGGING 
drilling data, Raft River Geothermal Area, Idaho. Raft 
River Geothermal Exploration Well No. 1, 4:18566 (USGS- 
OFR-77-226) 
GEOTHERMAL WELLS/YIELDS 

Intensification of heat removal from deposits of geothermal 
waters, 4:18596 (CONF-751270-(Summ.)) 

GERM CELLS/BIOLOGICAL RADIATION EFFECTS 

Radiation effects on cells and chromosomes (a bibliography with 
abstracts). Report for 1964-jul 78 (210 abstracts), 4:20447 
(NTIS/PS-78/0834) 

GERM CELLS/CHROMOSOMAL ABERRATIONS 

Tests on induction of chromosome aberrations in mouse germ cells 

with sodium bisulfite, 4:20404 
FEDERAL REPUBLIC/AIR POLLUTION CONTROL 

First Federal government report on the protection against 

nuisances, 4:20318 
GERMAN FEDERAL REPUBLIC/BILATERAL 
AGREEMENTS 


Notice of a German-American statement of intent concerning 
cooperation in the field of coal technology and of an agreement 
on a national coordination of planning activities in the field of 
coal hydrogenation technology, 4:19446 

GERMAN FEDERAL REPUBLIC/COAL DEPOSITS 

Technical development in coal mining, 4:20117 

GERMAN FEDERAL REPUBLIC/COAL INDUSTRY 

Federal government's promotion of research in the coal mining 
industry, 4:17789 

Guidelines concerning section 3b of the Third Electricity 
Generating Act. Dated May 9, 1978, 4:17867 

GERMAN FEDERAL REPUBLIC/COAL MINING 

Bituminous coal mining in the Federal Republic of Germany - 

developments in past and future, 4:17808 
GERMAN FEDERAL REPUBLIC/CO-GENERATION 

Cogeneration and efficient energy use: current practices and 

trends in West Germany, 4:19404 (EPRI-EM-718-W) 
GERMAN FEDERAL REPUBLIC/COKE OVENS 

Future of metallurgical coal supplies for the steel industry of the 

Western world, 4:17855 
GERMAN FEDERAL REPUBLIC/DEUS 

Block heating power plants at Heidenheim, 4:19398 (EPRI-EM- 

718- 


ewe use systems in West Germany, 4:19393 (EPRI-EM- 
GERMAN FEDERAL REPUBLIC/DISTRICT COOLING 
District-cooling supply, 4:19418 
GERMAN FEDERAL REPUBLIC/ENERGY CONSERVATION 
Energy Conservation Act and its effects, 4:19429 
Latest questions about the saving of energy and about legal 
regulations embodied in the law on the saving of energy, 
4:19532 
New energy policy of the Federal Government. Report on the 
ress conference on the subject of energy conservation with the 
ederal ministers Ravens and Matthoefer, 4:19447 


GERMANIUM ALLOYS/MAGNETIC FLUX 


GERMAN FEDERAL REPUBLIC/ENERGY CONSUMPTION 
Model of Germany. Pt. 2. Energy up to 2000, 4:19437 
GERMAN FEDERAL REPUBLIC/ENERGY DEMAND 
Statement and comparison between different studies on energy- 
requirement (In German), 4:19513 (BMFT-FB-T-77-92) 
GERMAN FEDERAL REPUBLIC/ENERGY POLICY 
Energy conservation act and its significance for the West German 
gas industry, 4:19676 
New energy policy of the Federal Government. Report on the 
press conference on the subject of energy conservation with the 
Federal ministers Ravens and Matthoefer, 4:19447 
GERMAN FEDERAL REPUBLIC/ENERGY SUPPLIES 
Electric power supplied by BEWAG, 4:18756 
Legal problems in long-term energy supply contracts in 
connection with economic clauses, 4:19438 
GERMAN FEDERAL REPUBLIC/GAS UTILITIES 
Investments in the public gas supply continue to grow, 4:17995 
GERMAN FEDERAL REPUBLIC/HTGR TYPE REACTORS 
High-temperature reactor report summaries, Germany, 4:18903 
(DOE-tr-133 
GERMAN FEDERAL REPUBLIC/LMFBR TYPE REACTORS 
Licensing procedure for fast breeders. Question raised in the 
Bundestag, 4:18987 
GERMAN FEDERAL REPUBLIC/NATURAL GAS DEPOSITS 
Oil and gas exploration in the Federal Republic of Germany, 
4:17887 
GERMAN FEDERAL REPUBLIC/NATURAL GAS INDUSTRY 
Investments in the public gas supply continue to grow, 4:17995 
GERMAN FEDERAL REPUBLIC/NATURAL GAS 
PROCESSING PLANTS 
Plant for conditioning high-BTU natural gas, 4:17984 
GERMAN FEDERAL REPUBLIC/NUCLEAR POWER 
Nuclear energy in the electricity supply industry of the FRG in 
1976, 4:19000 
GERMAN FEDERAL REPUBLIC/NUCLEAR POWER 
PLANTS 


24,000 MW of nuclear generating capacity by 1985, 4:18997 
GERMAN FEDERAL REPUBLIC/PETROLEUM DEPOSITS 
Oil and gas exploration in the Federal Republic of Germany, 
4:17887 
GERMAN FEDERAL REPUBLIC/PETROLEUM INDUSTRY 
Energy and engineering progress: access must be ensured, 4:17926 
GERMAN FEDERAL REPUBLIC/POWER SYSTEMS 
Electric power supplied by BEWAG, 4:18756 
Lessons to be drawn from major failures, 4:18750 
Safeguarding the operation of electric power generation and 
transmission systems in West Germany, 4:18749 
GERMAN FEDERAL REPUBLIC/REACTOR LICENSING 
Question raised in the Bundestag. Regulations which have to be 
paid attention to in connection with the construction of nuclear 
power plants, and scrutinizing these regulations, 4:18996 
GERMAN FEDERAL REPUBLIC/SMALL BUSINESSES 
Equality in kind of undertakings within the framework of the 
discrimination restrictions according to Sub-section 2, Section 
26, GWB, 4:19444 
GERMAN FEDERAL REPUBLIC/URANIUM MINES 
Moves to safer uranium mining, 4:18063 
GERMAN FR ORGANIZATIONS/ENERGY POLICY 
Towns in energy policy. Resolution of the general committee of 
the Deutscher Staedtetag, 4:19442 
GERMANIUM/CRYSTAL DEFECTS 
Interaction of primary radiation defects with gold atoms in p-type 
Ge:Au, 4:19853 
GERMANIUM/ELASTICITY 
Elastic moduli of random network models of amorphous Ge and 
Si, 4:19772 
GERMANIUM/ENERGY LEVELS 
Interaction of primary radiation defects with gold atoms in p-type 
Ge:Au, 4:19853 
GERMANIUM/NUCLEAR REACTION ANALYSIS 
Use of accelerated helium-3 ions for determining oxygen and 
carbon impurities in some pure materials, 4:19859 (N-78-19235) 
GERMANIUM/PHYSICAL RADIATION EFFECTS 
Interaction of primary radiation defects with gold atoms in p-type 
Ge:Au, 4:19853 
Investigation of the 300°K annealing stage of germanium 
irradiated with fast electrons at 77°K, 4:19793 
GERMANIUM ALLOYS/CRITICAL FIELD 
Density of states in two A-15 materials, 4:19764 
GERMANIUM ALLOYS/ELECTRONIC STRUCTURE 
Density of states in two A-15 materials, 4:19764 
GERMANIUM ALLOYS/MAGNETIC FLUX 
Flux pinning and critical currents in A-15 superconductors. Final 
scientific report 1 January 1975-31 December 1977, 4:19760 
(AD-A-052618) 
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GERMANIUM ALLOYS/SUPERCONDUCTIVITY 
High-field properties and scaling in CVD-prepared NbsGe, 
4:19763 
GERMANIUM ALLOYS/TRANSITION TEMPERATURE 
Flux pinning and critical currents in A-15 superconductors. Final 
scientific report 1 January 1975-31 December 1977, 4:19760 
(AD-A-052618) 
GERMANY (FEDERAL REPUBLIC) 
See GERMAN FEDERAL REPUBLIC 
GEYSERS GEOTHERMAL FIELD 
Significance of age relations above and below wee Jurassi 
ophiolite in the Geysers-Clear Lake region, California, 4: 18533 
GEYSERS GEOTHERMAL FIELD/GEOTHERMAL POWER 
PLANTS 
Geothermal power plants of the United States: a technical survey 
of existing and planned installations, 4:18577 (COO-405 1-20) 
GIANT CELLS 
See TUMOR CELLS 
GIANT STARS/STELLAR ATMOSPHERES 
Mass estimates for M giant atmospheres, 4:20549 
GINNA-1 REACTOR/FUEL RACKS 
New procedures and tooling for removing spent-fuel racks with 
divers, 4:18876 
GKN REACTOR (NECKAR) 
See NECKAR REACTOR 
GLASS/FLUORESCENCE SPECTROSCOPY 
Line-narrowed fluorescence spectra and site-dependent transition 
probabilities of Nd** in oxide and fluoride glasses, 4:20904 
GLASS/MECHANICAL POLISHING 
Effects of various polishing media and techniques on the surface 
finish and behavior of laser glasses, 4:19830 (UCRL-81220) 
GLASS/OPTICAL PROPERTIES 
Site-dependent variation of spectroscopic relaxation parameters in 
Nd glasses, 4:19814 (UCRL-80845) 
GLASS/SPIN ECHO 
Analysis of three-pulse electron spin-echo modulation: phase 
reversal, 4:19835 
GLASS INDUSTRY/WASTE HEAT UTILIZATION 
Waste heat recovery from industrial processes using Brayton- 
cycle-turbine technology, 4:19385 (EPRI. EM- 718-W) 
GLAZING MATERIALS/COMPARATIVE EVALUATIONS 
Material selection for agricultural solar systems, 4:18477 (CONF- 
770686-) 
GLAZING MATERIALS/MATERIALS TESTING 
Material selection for agricultural solar systems, 4:18477 (CONF- 
770686-) 
Preliminary materials assessment in solar demonstration systems, 
4:18476 (ANL/EES-CP-30) 
GLIOBLASTOMAS 
See NEOPLASMS 
GLOW DISCHARGES/IMPEDANCE 
Laser induced impedance changes in a neon hollow cathode 
discharge. A mechanistic study, 4:20912 
GLUCOSE/KINETICS 
Effects of phloretin and theophylline on 3-O-methylglucose 
transport by intestinal epithelial cells, 4:20485 
GLUON MODEL 
(Describes the interaction of a neutral massive vector field with a 
massive spinor field.) 
GLUON MODEL/INFRARED DIVERGENCES 
Soft gluon emission in coloured quark scattering, 4:20789 (JINR- 
D-1,2-10400) 
GLYCINE HISPIDA/RADIONUCLIDE KINETICS 
Transuranic mobility in agricultural ecosystems, 4:20351 
GLYCOLS/ENCAPSULATION 
Encapsulation of phase change materials in concrete masonry 
construction. Progress report No. 2, March 1978-May 1978, 
4:19290 (BNL-50896) 
GLYCOLS/OXIDATION 
Anodic oxidation of ethylene glycol at platinum, gold and Pt/Au- 
alloys in alkaline solution, 4:19929 
GLYCOSIDES/BIOLOGICAL EFFECTS 
Effects of phloretin and theophylline on ae 
transport by intestinal epithelial cells, 4:20485 
GOLD/CATALYTIC EFFECTS 
Anodic oxidation of ethylene glycol at platinum, gold and Pt/Au- 
alloys in alkaline solution, 4:19929 
Mechanism of the electrocatalytic oxygen reduction with 
particular regard to metal chelates, 4:19510 
GOLD/CROWDIONS 
Crowdions using the Frenkel-Kontorova model, 4:19733 
GOLD/ELECTRODEPOSITION 
~~ metallized alumina ceramics, 4:19715 (GEPP-TIS- 


GOLD/FABRICATION 
Comparison of the TazN-Cr-Au and Ta2N-Cr-Pd-Au hybrid 
metallization systems-dc electrical properties, resistor aging, 
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corrosion resistance, and chromium layer depletion studies, 
4:19829 (SAND-78-0604) 
GOLD/SPUTTERING 
New approach for the study of transmission sputtering, 4:19721 
GOLD 202/ENERGY LEVELS 
Nuclear data sheets for A=202, 4:20845 
GOLD 202/ENERGY-LEVEL TRANSITIONS 
Nuclear data sheets for A= 202, 4:20845 
GOLD ALLOYS/CATALYTIC EFFECTS 
Anodic oxidation of ethylene glycol at platinum, gold and Pt/Au- 
alloys in alkaline solution, 4:19929 
GOLD ALLOYS/CHEMICAL ANALYSIS 
Determination of phosphorus in gold or silver brazing alloys, 
4:19871 (GEPP-TIS-414) 
GOLD ALLOYS/CRYSTAL MODELS 
Modeling of face-centered cubic solid solutions, 4:19736 
GONADS/RADIATION INJURIES 
Gonadal and eye doses in ®Co therapy for Hodgkin's disease, 
4:20451 
GRAIN ORIENTATION/MEASURING METHODS 
Detecting transformation of delta-ferrite to sigma-phase in 
stainless steels by advanced metallographic technique, 4:19734 
GRAND GULF-1 REACTOR/TORNADOES 
Tornado damage at the Grand Gulf, Mississippi nuclear power 
plant site: aerial and ground surveys, 4:19222 (NUREG/CR- 
0383 


GRAND GULF-2 REACTOR/TORNADOES 
Tornado damage at the Grand Gulf, Mississippi nuclear power 
plant site: aerial and ground surveys, 4:19222 (NUREG/CR- 
0383) 
/ROCK MECHANICS 
Thermal expansion of granite rocks, 4:18157 (KBS-TR-92) 
GRANITES/THERMAL EXPANSION 
Thermal expansion of granite rocks, 4:18157 (KBS-TR-92) 
GRAPHITE 
See also PYROLYTIC CARBON 
GRAPHITE/MECHANICAL PROPERTIES 
HTGR Generic Technology Program. Safety, systems and 
component design and development. Quarterly progress report 
for the period ending September 30, 1978, 4:19200 (GA-A- 
15132) 
GRAPHITE/OXIDATION 
Oxidation resistance and certain physico-mechanical 
characteristics of isotropic pyrographite, 4:17739 
GRAPHITE/ULTRASONIC WAVES 
Ultrasonic shear wave velocity in CMT graphite up to 6500°F, 
4:19838 (SAND-78-1448) 
GRAPHITE/WAVE PROPAGATION 
Ultrasonic shear wave velocity in CMT graphite up to 6500°F, 
4:19838 (SAND-78-1448) 
GRASS/CULTIVATION TECHNIQUES 
Production of sugarcane and tropical grasses as a renewable 
energy source. Third quarterly report, December 1, 1977- 
February 28, 1978, 4:18340 (ORO-5422-3) 
GRASS/PACKAGING 
Solar drying of hay in big packages, 4:1844¢ (CONF-770686-) 
GRASS/PLANT BREEDING 
Production of sugarcane and tropical grasses as a renewable 
energy source. Third quarterly report, December 1, 1977- 
February 28, 1978, 4:18340 (ORO-5422-3) 
GRASS/PLANT GROWTH 
Production of sugarcane and tropical grasses as a renewable 
energy source. Third quarterly report, December 1, 1977- 
February 28, 1978, 4:18340 (ORO-5422-3) 
GRASS/PRODUCTIVITY 
Production of sugarcane and tropical grasses as a renewable 
energy source. Third quarterly report, December 1, 1977- 
February 28, 1978, 4:18340 (ORO-5422-3) 
GRASS/SOLAR DRYING 
Solar drying of hay in big packages, 4:18446 (CONF-770686-) 
GRAVIMETRY 
(For gravitation measurements only; not for GRAVIMETRIC 
ANALYSIS.) 
GRAVIMETRY/MEASURING INSTRUMENTS 
Effect of microseisms on the readings of onland quartz 
gravimeters, 4:20519 
GRAVITATION 
ran and gravitation, 4:20788 (JINR-D-1,2- 


GRAVITATIONAL FIELDS/PAIR PRODUCTION 
Stability of the vacuum for the class of gravitational fields 
including black hole field, 4:20793 (JINR-D-1,2-10400) 
GRAVITATIONAL FIELDS/QUANTUM FIELD THEORY 
S-matrix theory for gravitational field, 4:20901 (JINR-D-1,2- 
10400) 
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GRAVITATIONAL FIELDS/S MATRIX 
S-matrix theory for gravitational field, 4:20901 (JINR-D-1,2- 


10400) 
GRAVITATIONAL WAVE DETECTORS/SENSITIVITY 
Quantum interferometer as detecting element of a gravitational 
antenna, 4:20591 
GREAT BRITAIN 
See UNITED KINGDOM 
GREAT LAKES REGION 
See also ILLINOIS 
MICHIGAN 
GREAT LAKES REGION/AIR POLLUTION 
Formation and transport of ozone in the Northeast quadrant of the 
United States (Analysis of data for 1976 ozone season), 4:20277 
(BNL-25292) 
GREEN FUNCTION/FUNCTIONALS 
Construction of the functional-integral representation for fermion 
Green's functions, 4:20800 
GREEN RIVER FORMATION/GEOCHEMISTRY 
Mineral and organic relationships through Colorado’s Green 
River Formation across its saline depositional center, 4:18014 
GREEN RIVER FORMATION/MINERALS 
Abelsonite, nickel porphyrin, a new mineral from the Green River 
Formation, Utah (C31H32N4Ni), 4:18015 
GREENHOUSES/FERTILIZERS 
Heat recovery and use of CO: as gaseous fertilizer in horticulture, 


4:19635 
GREENHOUSES/GEOTHERMAL HEATING SYSTEMS 
Agribusiness geothermal energy utilization potential of Klamath 
and Western Snake River Basins, Oregon. Final report, 4:18625 
(IDO-1621-1) 
GREENHOUSES/GEOTHERMAL SPACE HEATING 
Multi-purpose utilization and development of geothermal water: 
European overseas investigation, 4:18634 
GREENHOUSES/HEAT STORAGE 
Solar energy conservation for Illinois greenhouses, 4:18415 
(ILLDOE-78/03) 
GREENHOUSES/LIGHT SOURCES 
Lighting installation with a flat light guide for crop growing in 
buildings without natural light, 4:19619 
GREENHOUSES/LIGHTING SYSTEMS 


Lighting equipment with high-intensity sources for plant growing, 
4:19621 


Optimization of plant-growth irradiator characteristics based on 
photobiological experiments, 4:19620 
Phytophotometric evaluation of irradiation, 4:19622 
GREENHOUSES/OPTIMIZATION 
Optimization of plant-growth irradiator characteristics based on 
photobiological experiments, 4:19620 
Solar-energy utilization using greenhouse bulk curing and drying 
system, 4:18448 (CONF-770686-) 
GREENHOUSES/PASSIVE SOLAR HEATING SYSTEMS 
Solar-energy utilization using greenhouse bulk curing and drying 
system, 4:18448 (CONF-770686-) 
GREENHOUSES/SOLAR SPACE HEATING 
Solar energy conservation for Illinois greenhouses, 4:18415 
(ILLDOE-78/03) 
GREENHOUSES/SPACE HEATING 
Heat aos and use of COs: as gaseous fertilizer in horticulture, 
4:19635 
GREENHOUSES/THERMAL INSULATION 
Solar energy conservation for Illinois greenhouses, 4:18415 
(ILLDOE-78/03) 
GRIDS (COORDINATES) 
See COORDINATES 
GROSSWELZHEIM HDR REACTOR 
See HDR REACTOR 
GROUND DISPOSAL/HEALTH HAZARDS 
Health hazards of agricultural, industrial and municipal wastes 
applied to land, 4:20507 
GROUND MOTION/BENCH-SCALE EXPERIMENTS 
Seismic ground motion from free-field and underburied explosive 
sources. Final report, 4:20250 (AD-A-055141) 
GROUND SUBSIDENCE/ACCELERATION 
Neogene acceleration of subsidence rates in southern California, 
4:20513 
GROUND SUBSIDENCE/MATHEMATICAL MODELS 
Modeling subsidence due to geothermal fluid production, 4:18574 
GROUND SUBSIDENCE/MEASURING INSTRUMENTS 
Design and demonstration of subsidence monitoring systems, 
4:17773 (TID-29016) 
GROUND WATER/CHEMICAL COMPOSITION 
Iron in water near wastewater lagoons in Yellowstone National 
Park, Wyoming, 4:18640 
Uranium in waters and aquifer rocks at the Nevada Test Site, Nye 
County, Nevada, 4:18059 


HAFNIUM/ACTIVATION ANALYSIS 


GROUND WATER/FLOW MODELS 
Ground water movements around a repository. Repository 
domain ground water flow analyses, 4:18150 (KBS-TR-54-05) 
GROUND WATER/LEVELS 
Ground water of Satsuma-Iwo Jima (No. 1), 4:18545 
GROUND WATER/RADIONUCLIDE MIGRATION 
Diffusion of nuclides of low solubility from a copper capsule after 
penetration through a hole in the capsule, 4:18154 (KBS-TR-80) 
Isolation of plutonium physical-chemical states from natural 
waters, 4:19880 (PNL-2672) 
GROUND WATER/REMOTE SENSING 
Estimation of the under-surface temperature pattern by dynamic 
remote sensing, 4:20523 
GROUND WATER/TEMPERATURE MEASU 
Ground water of Satsuma-Iwo Jima (No. 1), 4:18545 
GROUND WATER/WATER POLLUTION 
Laboratory measurements of groundwater leaching and transport 
of pollutants produced during underground coal gasification, 
4:20364 
Parametric analysis of pollutant migration following in situ 
gasification of lignite, 4:17757 
GROUND-WATER RESERVES 
See AQUIFERS 
GROWTH 
See also ANIMAL GROWTH 
GROWTH/DIAGRAMS 
Effect of growth curve and sampling regime on instantaneous- 
growth, removal-summation, and Hynes/Hamilton estimates of 
aquatic insect production: a computerr simulation, 4:20355 
GUNDREMMINGER KRB REACTOR 
See RWE-BAYERNWERK REACTOR 
GYPSUM/CHEMICAL PREPARATION 
Flue gas desulfurization plants at Anan and Sakaide Power 
Stations, 4:17751 
Magnesium-gypsum process for flue gas desulphurization, 4:17750 


H 


HACHIMANTAI/GEOCHEMICAL SURVEYS 
Studies of physical and chemical properties of rocks in geothermal 
fields, 4:18543 
HACHIMANTAI/HYDROTHERMAL ALTERATION 
Studies of physical and chemical properties of rocks in geothermal 
fields, 4:18543 
HADRON-HADRON INTERACTIONS 
See also NUCLEON-NUCLEON INTERACTIONS 
HADRON-HADRON INTERACTIONS/HOT PLASMA 
Theory of hadron plasma, 4:20857 
HADRON-HADRON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Multi-particle and inclusive reactions, 4:20774 
HADRON-HADRON INTERACTIONS/TOTAL CROSS 
SECTIONS 
Parton mechanism for the fast growth of total cross sections, 
4:20783 
HADRON-HADRON INTERACTIONS/TRANSVERSE 
MOMENTUM 
New approach to lepton pair production (Thermal parton model), 
4:20754 (DOE/ER/70004-208) 
HADRONIC ATOMS 
(Atoms with a hadron such as an antiproton or a sigma-minus particle 
bound in atomic orbits.) 
HADRONIC ATOMS/SPECTRAL SHIFT 
Nuclear level shift in 7 (pp-bar) atom, 4:20750 
HADRONIC CLUSTERS 
See CLUSTER EMISSION MODEL 
HADRONS 
See also RESONANCE PARTICLES 
Origin of galaxies and supermassive hadrons, 4:20587 (JINR-D- 
1,2-10400) 
HADRONS/PARTICLE PRODUCTION 
Inclusive negative-hadron production from high-energy nu-bar- 
nucleus charged-current interactions, 4:20708 
Inclusive production of hadrons in v/sub p/Ne and anti v/sub p/ 
Ne interactions (Preliminary data), 4:20718 
Particle production in a quark-cascade model, 4:20769 
HAEMOPHILUS/TEMPERATURE EFFECTS 
Heat sensitivity of Haemophilus influenzae containing defective 
prophage, 4:20430 
HAFNIUM/ACTIVATION ANALYSIS 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
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HAFNIUM/BIOGEOCHEMISTRY 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
HAFNIUM/ROOT ABSORPTION 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
HAFNIUM/SELF-DIFFUSION 
Self-diffusion of Er and Hf inpure and HfO2-doped polycrystalline 
Er2Os (Hf-175 and Er-169), 4:19805 (IS-T-818) 
HAFNIUM 172/SOIL CHEMISTRY 
Interactions of transuranic wastes with soils, 4:20352 
HAFNIUM ALLOYS/MAGNETIC FLUX 
Transition temperature and flux-line pinning of a superconducting 
Hfo 6s Nbo 35 alloy, 4:19729 
HAFNIUM ALLOYS/PHASE DIAGRAMS 
High temperature phase diagrams for zirconium-molybdenum and 
hafnium-molybdenum, 4:19737 
HAFNIUM ALLOYS/TRANSITION TEMPERATURE 
Transition temperature and flux-line pinning of a superconducting 
Hfo 6s Nbo 35 alloy, 4:19729 
HAFNIUM CARBIDES/CHEMICAL REACTIONS 
Nonoxide ceramic interactions with uranium or carbon (Reaction 
of BN, TiN, HfC, CeS, or Ce2S3 with U, C, BeO, W, or Y203), 
4:19896 (Y-2130) 
HAFNIUM CARBIDES/FABRICATION 
Investigation of the feasibility of producing tungsten-hafnium 
carbide alloy by powder metallurgical techniques. Final report 
30 May 1975-30 June 1976, 4:19799 (AD-A-055056) 
HAFNIUM CARBIDES/TENSILE PROPERTIES 
Investigation of the feasibility of producing tungsten-hafnium 
carbide alloy by powder metallurgical techniques. Final report 
30 May 1975-30 June 1976, 4:19799 (AD-A-055056) 
HAFNIUM HYDROXIDES/PRECIPITATION 
Electrometric titrations of zirconium and hafnium solutions, 
4:19878 (AD-495805) 
HAFNIUM OXIDES/PERMEABILITY 
Self-diffusion of Er and Hf inpure and HfO2-doped polycrystalline 
Er2O3 (Hf-175 and Er-169), 4:19805 (IS-T-818) 
HALIDES 
See also CHLORIDES 
FLUORIDES 
HALIDES/CATALYTIC EFFECTS 
Method for producing hydrocarbon fuels from heavy polynuclear 
hydrocarbons by use of molten metal halide catalyst (Patent), 
4:17695 
HALIDES/CHEMICAL REACTIONS 
Metal halide-group III halide gas complexes with emphasis on 
aluminum chloride, 4:19889 (CONF-780941-5) 
HALL GENERATORS 
See MHD GENERATORS 
HALOGENATED AROMATIC HYDROCARBONS/FIRE 
RESISTANCE 
Flame protectants on the basis of tetrabromine-xylene, 4:19953 
HALOGENATED AROMATIC HYDROCARBONS/ 
FLAMMABILITY 
Flame protectants on the basis of tetrabromine-xylene, 4:19953 
HALOGENS/PHOTOCHEMISTRY 
Dynamics of the chemistry of electronically excited atoms in 
defined quantum states. Annual summary report, 1 April 1977- 
31 March 1978, 4:19932 (AD-A-054257) 
HANFORD RESERVATION/HYDROLOGY 
Waste Isolation Safety Assessment Program: a comparison of 
evapotranspiration estimates using DOE Hanford climatological 
data, 4:20354 (PNL-2698) 
HASTELLOY X/CREEP 
Creep properties of Hastelloy X and their application to the 
structural design (Larson-Miller parameters.), 4:18909 
HATCHOBARU GEOTHERMAL FIELD/GEOTHERMAL 
POWER PLANTS 
Geothermal power plants of Japan: a technical survey of existing 
and planned installations. Report No. CATMEC/9, 4:18580 
(COO-405 1-16) 
MHI's recent achievements in the field of geothermal power 
generation, 4:18579 
Visit to Hatchobaru geothermal power plant, 4:18582 
HAWAII/ENERGY POLICY 
National Energy Act of 1978: a Far-West perspective, 4:19440 
(UCID-17944) 
HAWAII/GEOCHEMICAL SURVEYS 
Hawaii Geothermal Project summary report for Phase I, 4:18558 
(TID-28725) 
HAWAII/GEOPHYSICAL SURVEYS 
Hawaii Geothermal Project summary report for Phase I, 4:18558 
(TID-28725) 
HAWAII/GEOTHERMAL EXPLORATION 
Hawaii Geothermal Project summary report for Phase I, 4:18558 
(TID-28725) 
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HAWAII/GEOTHERMAL RESOURCES 
Hawaii Geothermal Project summary report for Phase I, 4:18558 
(TID-28725) 
HAWAII/GEOTHERMAL WELLS 
Hawaii Geothermal Project summary report for Phase I, 4:18558 
(TID-28725) 
HAZARDOUS MATERIALS/TRANSPORT 
Disposal of hazardous wastes - transportation, 4:19647 (PB- 
279682) 
HDR REACTOR/BLOWDOWN 
Design of the measuring apparatus for the HDR blowdown tests, 
4:19275 
HDR blowdown experiments (EV 3,000), 4:19274 
HEADING MACHINES/CONTROL SYSTEMS 
Mechanised drivage of roads, slopes and shafts, 4:17764 (MTCH- 
PR-001-77(Rev.Ed.)) 
HEADING MACHINES/EVALUATION 
Mechanised drivage of roads, slopes and shafts, 4:17764 (MTCH- 
PR-001-77(Rev.Ed.)) 
HEAT/BIOLOGICAL EFFECTS 
Heat sensitivity of Haemophilus influenzae containing defective 
prophage, 4:20430 
HEAT ENGINES 
See also NITINOL HEAT ENGINES 
STIRLING ENGINES 
HEAT ENGINES/DESIGN 
Space electric power design study (Laser energy conversion to 
electricity using heat engine), 4:19472 (N-78-21590) 
HEAT EXCHANGERS 
See also HEAT PUMPS 
Thermal calculation of a pneumatic channel with a submerged 
heat-exchange surface, 4:19636 
HEAT EXCHANGERS/CONFIGURATION 
Evolution of a conceptual design for a coal fired fluidized bed 
combustion furnace for a MIUS closed cycle gas turbine, 
4:20159 (ORNL/HUD/MIUS-36) 
HEAT EXCHANGERS/CORROSION 
Atmospheric fluidized bed coal combustor for cogeneration, 
4:20158 (CONF-781072-2) 
HEAT EXCHANGERS/CORROSION PROTECTION 
On-site corrosion protection for AGRs, 4:18906 
HEAT EXCHANGERS/DESIGN 
Design of heat exchange apparatus with consideration given to the 
kinetics of scale formation, 4:20141 
Evaporation heat exchanger (Patent), 4:18687 
Heat exchanger with plate-shaped heat exchanger matrix for heat 
transfer between three media (Patent), 4:19976 
Heat exchanger, 4:19971 
Heat exchanger (Patent), 4:19972 
Heat Exchanger (Patent; LMFBR), 4:18966 
Heat exchanger with fins arranged at regular intervals (Patent), 
9979 


Heat transfer pipe (Patent), 4:19973 

HTGR Generic Technology Program. Safety, systems and 
ge apse design and development. Quarterly progress report 
for the period ending September 30, 1978, 4:19200 (GA-A- 
15132) 

Method and equipment for heat transfer (Patent), 4:19969 

Method for the production of heat exchangers (Patent), 4:19978 

Minutes of the eighth meeting of the centers for the analysis of 
thermal-mechanical energy conversion concepts. Report No. 
CATMEC/10, 4:18576 (COO-4051-17) 

Passive thermosyphon solar heating and cooling module with 
supplementary heating. Quarterly report, 4:18412 (DOE/ 
NASA/CR-150849) 

Regenerative heat exchanger of a gas turbine (Patent), 4:18716 

Utilization of a heat exchanger element with waved wall for a 
desalination plant (Patent), 4:19980 

HEAT EXCHANGERS/EROSION 
Atmospheric fluidized bed coal combustor for cogeneration, 
4:20158 (CONF-78 1072-2) 
HEAT EXCHANGERS/FABRICATION 
Method for the production of heat exchangers (Patent), 4:19978 
HEAT EXCHANGERS/MECHANICAL VIBRATIONS 

Crossflow-induced vibrations of heat exchanger tube banks, 

4:19047 
HEAT EXCHANGERS/PLATES 

Heat exchanger with plate-shaped heat exchanger matrix for heat 

transfer between three media (Patent), 4:19976 
HEAT EXCHANGERS/RADIANT HEAT TRANSFER 

Certain problems in radiative heat transfer frequently encountered 

in the convective heat exchange in channels, 4:20135 
HEAT EXCHANGERS/SCALING 

Design of heat exchange apparatus with consideration given to the 

kinetics of scale formation, 4:20141 
HEAT EXTRACTION/OPTIMIZATION 
Geothermal reservoir management, 4:18612 (UCB/SERL-78-5) 
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HEAT OF SOLUTION 
See SOLUTION HEAT 
HEAT PIPES/BIBLIOGRAPHIES 
Heat pipe technology: a bibliography with abstracts. Quarterly 
update, July-September 1978, 4:19965 (TAC-HP-78-003) 
HEAT PIPES/DESIGN 
Water heat pipe with improved compatability (Patent), 4:19975 
HEAT PIPES/PERFORMANCE 
Prediction of cryogenic heat pipe performance. Final report, 
4:19960 (N-77-76447) 
HEAT PUMPS 
See also SOLAR-ASSISTED HEAT PUMPS 
Automotive heat pump (Patent), 4:19690 
Heat pump stations in power generations, 4:19530 
HEAT PUMPS/COMPARATIVE EVALUATIONS 
Adsorption heat pumps - processes and their possibilities of use, 


4:19555 
HEAT PUMPS/COMPRESSORS 
Screw Compressors for use in heat pump plants, 4:19549 
Turbo compressors for use in heat pumps, 4 
HEAT PUMPS/CONTROL SYSTEMS 
Control technology for small heat pump plants, 4:19554 
Control technology for large plant, 4:19592 
HEAT PUMPS/DESIGN 
Development, layout and function of heat pumps, 4:19539 
Heat pump system with improved heat transfer (Patent), 4:19544 
Heat pumps, 4:19566 
Installation for heating a fluid, preferably water, in a conventional 
central heating system, using the waste heat produced by a 
number of refrigerators (Patent), 4:19590 
Reverse cycle heat pump (Patent), 4:19546 
HEAT PUMPS/ECONOMICS 
Economic operation of heat pumps with combustion engine drive, 
76 


HEAT PUMPS/EFFICIENCY 
Heat pump motor heating is part of the future, 4:19571 
Possibility of better utilization of heat for driving refrigeration 
machinery and heat pumps, 4:19527 
HEAT PUMPS/ELECTRIC POWER 
Power supplies - tariffs and contracts, 4:19559 
HEAT PUMPS/ENERGY CONSERVATION 
Power supplies - The electrically driven heat pump from the point 
of view of electricity economy, 4:19558 
HEAT PUMPS/ENERGY CONSUMPTION 
Heat pump systems in technological and economic respect - Gas 
driven compression and absorption heat pumps, 4:19563 
Industrial heat pumps for temperatures of use up to 100°C and 
load units in the Gcal/h (MW) range, 4:19562 
Use of natural gas for heat pumps from the point of view of gas 


supply, 4:19 
HEAT PUMPS/ENERGY EFFICIENCY 
Economic considerations for heating of an industrial hall taking 
into account the application of the heat pump, 4:19588 
HEAT PUMPS/EVAPORATORS 
—— 4 evaporators exposed to air for heat pump systems, 


Liquid fired evaporator for heat pump plants, 4:19551 
HEAT PUMPS/FABRICATION 
Development, layout and function of heat pumps, 4:19539 
Planning and construction of heat pump plants for public 
buildings, 4:19583 
HEAT PUMPS/FEASIBILITY STUDIES 
Examination of heat pump systems in a detached house estate, 
4:19573 
Planning and construction of heat pump plants for public 
buildings, 4:19583 
University of Bayreuth - Fully electric heat and cold supply - 
Energy compensation with heat pumps, 4:19582 
Use . pumps in a community integrated energy supply, 
19561 


4: 
HEAT PUMPS/GAS COMPRESSORS 
Compressors for heat pumps - problems and solutions, 4:19538 
Piston compressor for industrial heat pumps, 4:19547 
HEAT PUMPS/HEAT RECOVERY EQUIPMENT 
Heat recovery from waste water using heat pumps, 4:19575 
HEAT PUMPS/MARKET 
Use of natural gas for heat pumps from the point of view of gas 
supply, 4:19560 
HEAT PUMPS/NATURAL GAS 
GRI interest in dual energy use (Gas Research Inst.), 4:19379 
(EPRI-EM-718-W) 
HEAT PUMPS/OPERATION 
Control technology for large plant, 4:19592 
Economical heat generation with the aid of diesel or gas engine 
heat pumps: MAN motor-assisted heating (In German), 4:19515 
(AED-CONF-78- 155-008) 
Heat pump system with improved heat transfer (Patent), 4:19544 


HEAT TRANSFER/CALCULATION METHODS 


Heat pumps, 4:19566 
Heat supply of public swimming pools by heat pumps and heat 
recovery from shower waste water, 4:19663 
Operating experience with heat pumps for heating detached and 
semi-detached houses, 4:19574 
Operational behaviour of completed heat pump plants in 
Switzerland, 4:19556 
Report on experience in heating an open-air swimming pool using 
a gas compression heat pump plant, 4:19557 
Reverse cycle heat pump (Patent), 4:19546 
HEAT PUMPS/OPTIMIZATION 
Bivalent heat supply for the University of Passau (Basic 
Investigation), 4:19581 
Problem of the most favorable design of a bi-valency heat pump 
installation, 4:19537 
HEAT PUMPS/PERFORMANCE 
Adsorption heat pumps - processes and their possibilities of use, 
4:19555 
Heat pump systems in technological and economic respect - Gas 
driven compression and absorption heat pumps, 4:19563 
Industrial heat pumps for temperatures of use up to 100°C and 
load units in the Gcal/h (MW) range, 4:19562 
Operating experience with heat pumps for heating detached and 
semi-detached houses, 4:19574 
Operational behaviour of completed heat pump plants in 
Switzerland, 4:19556 
Power supplies - The electrically driven heat pump from the point 
of view of electricity economy, 4:19558 
Report on experience in heating an open-air swimming pool using 
a gas compression heat pump plant, 4:19557 
HEAT PUMPS/PERFORMANCE TESTING 
Prototype solar heating and cooling systems. Monthly progress 
reports, 4:18411 (DOE/NASA/CR-150830) 
HEAT PUMPS/REFRIGERANTS 
Working fluids for compression heat pump-properties and criteria 
for choice, 4:19553 
HEAT PUMPS/SOLAR HEAT ENGINES 
Prototype solar heating and cooling systems. Monthly progress 
reports, 4:18411 (DOE/NASA/CR-150830) 
HEAT PUMPS/TECHNOLOGY ASSESSMENT 
Economic operation of heat pumps with combustion engine drive, 
4:19576 
Survey on the possibilities of application of heat pumps, 4:19548 
HEAT PUMPS/TURBOMACHINERY 
Turbo compressors for use in heat pumps, 4:19550 
HEAT PUMPS/USES 
Heat pumps with double use, 4:19564 
Piston compressor for industrial heat pumps, 4:19547 
HEAT PUMPS/WASTE HEAT UTILIZATION 
Installation for heating a fluid, preferably water, in a conventional 
central heating system, using the waste heat produced by a 
number of refrigerators (Patent), 4:19590 
HEAT RECOVERY EQUIPMENT/DESIGN 
Apparatus for recovery of heat from exhaust gases of dryer 
(Patent), 4:19591 
Combined heat-exchanger and supplemental air circulator for hot- 
air furnaces (Patent), 4:19572 
Furnace waste gas heat recovery device and method of using same 
(Patent), 4:19638 
Heat recovery systems (Patent), 4:19633 
HEAT RECOVERY EQUIPMENT/ENERGY CONSERVATION 
Heat supply of public swimming pools by heat pumps and heat 
recovery from shower waste water, 4:19663 
HEAT RECOVERY EQUIPMENT/OPERATION 
Furnace waste gas heat recovery device and method of using same 
(Patent), 4:19638 
HEAT RESISTING ALLOYS/FRACTURE PROPERTIES 
High-temperature alloys under continuous thermal load, 4:19752 
HEAT RESISTING ALLOYS/MECHANICAL PROPERTIES 
Development trends in materials for very high thermal loads (T = 
1100C), 4:19755 
HEAT RESISTING ALLOYS/OXIDATION 
Development trends in materials for very high thermal loads (T 2 
1100C), 4:19755 
HEAT STORAGE 
See also LATENT HEAT STORAGE 
SENSIBLE HEAT STORAGE 
THERMAL ENERGY STORAGE EQUIPMENT 
THERMOCHEMICAL HEAT STORAGE 
Dynamic storage in solar total energy programs, 4:18364 (SAND- 
78-0958C) 
HEAT TRANSFER/CALCULATION METHODS 
Heat exchange is a fluidized bed of coarse-grained polydispersed 
material, 4:20128 





HEAT TRANSFER/COMPUTER CODES 


HEAT TRANSFER/COMPUTER CODES 
COUPLEFLO: a computer code for coupled creeping viscous 
flow and conductive-convective heat transfer. Part I. 
Theoretical background, 4:19745 (SAND-78-1046) 
HEAT TRANSFER/MATHEMATICAL MODELS 
Solution of conjugated problem of turbulent heat exchange 
between fluids divided by a fine plate, 4:20139 
HEAT TRANSFER/NUMERICAL SOLUTION 
Study of certain characteristics of non-stationary heat exchange 
during tempering, 4:20138 
HEAT TRANSMISSION 
See HEAT TRANSFER 
TERS 


See also FEEDWATER HEATERS 
SPACE HEATERS 
HEATERS/ENERGY CONSUMPTION 
Energy conservation with fired heaters, 4:19614 (TREE-1308) 
HEATERS/THERMAL EFFICIENCY 
Energy conservation with fired heaters, 4:19614 (TREE-1308) 
HEATING OILS/CHARGES 
Middle distillate price monitoring system. Interim validation 
report (No. 2 heating oil), 4:17943 (LBL-8437) 
HEATING SYSTEMS 
See also GEOTHERMAL HEATING SYSTEMS 
SOLAR HEATING SYSTEMS 
HEATING SYSTEMS/DESIGN 
Combined heat-exchanger and supplemental air circulator for hot- 
air furnaces (Patent), 4:19572 
Radiant energy heating system with power exhaust and excess air 
inlet (Patent), 4:19589 
HEATING SYSTEMS/ENERGY CONSERVATION 
Energy economizing in heating, 4:19625 
HEATING SYSTEMS/ENERGY EFFICIENCY 
Conservation product marketing. Commercialization Phase III 
planning, 4:19354 (DOE/ERD-0001) 
HEATING SYSTEMS/FUEL CONSUMPTION 
New York City Housing Authority (NYCHA) radiator valve 
demonstration study. Final report, 4:19568 (COO-2935-16) 
HEATING SYSTEMS/HEATING 
Energy economizing in heating, 4:19625 
HEAVY ION ACCELERATORS/RESEARCH PROGRAMS 
Year-end-report on Heavy-Ion Fusion Program, September 30, 
1978, 4:20197 (LBL-8424) 
HEAVY ION REACTIONS 
See also NITROGEN 14 REACTIONS 
OXYGEN 16 REACTIONS 
HEAVY ION REACTIONS/CHEMICAL REACTION KINETICS 
Chemical equilibrium relations used in the fireball model of 
relativistic heavy ion reactions, 4:20861 
HEAVY ION REACTIONS/FIREBALL MODEL 
Chemical equilibrium relations used in the fireball model of 
relativistic heavy ion reactions, 4:20861 
HEAVY ION REACTIONS/FUSION REACTIONS 
Determination of the parameters of the potential for interaction of 
heavy ions from data on nuclear fission, 4:20853 
HEAVY ION REACTIONS/NUCLEAR POTENTIAL 
Determination of the parameters of the potential for interaction of 
heavy ions from data on nuclear fission, 4:20853 
HEAVY IONS/BEAM TRANSPORT 
Computer simulation of space charge effects in particle 
accelerators. Interim report, 4:20628 (AD-A-052554) 
HEAVY LEPTONS/LEPTONIC DECAY 
Observation of prompt neutrinos from 400 GeV proton nucleus 
interactions (Upper limits, particle fluxes), 4:20711 
HEAVY LEPTONS/PARTICLE PRODUCTION 
Expected properties of heavy leptons and e* e~ annihilation, 
4:20695 (JINR-D-1,2-10400) 
Observation of prompt neutrinos from 400 GeV proton nucleus 
interactions (Upper limits, particle fluxes), 4:20711 
What can be expected from experiments with e* e~ colliding 
beams at energy ~ 100 GeV, 4:20752 
HEAVY LEPTONS/SYNCHROTRON RADIATION 
Synchrotron radiation of a massive photon, 4:20747 
HEAVY WATER/ATOM-MOLECULE COLLISIONS 
Apparatus for energy, angle, and mass analysis of products from 
alkali-molecule reactions, 4:20674 
HEAVY WATER/PRODUCTION 
Apparatus and method for manufacturing deuterium enriched 
water (Patent), 4:18219 
Development of advanced concepts for improved heavy water 
— technology. Quarterly progress report, July 1- 
ptember 30, 1978, 4:18217 (UCID-17736-78-3) 
HEAVY WATER COOLANT 
See HEAVY WATER 
HEAVY WATER MODERATED REACTORS 
See also CANDU TYPE REACTORS 
PHWR TYPE REACTORS 
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HEAVY WATER MODERATED REACTORS/REACTOR 
CORES 


Reactor (Patent; pressure tube reactor), 4:18925 
HEBER GEOTHERMAL FIELD/GEOTHERMAL POWER 
PLANTS 
Floating dry cooling: a competitive alternative to evaporative 
cooling in a binary cycle geothermal power plant, 4:18583 
(LBL-7087) 
Geothermal power plants of the United States: a technical survey 
of existing and planned installations, 4:18577 (COO-405 1-20) 
Minutes of the eighth meeting of the centers for the analysis of 
thermal-mechanical energy conversion concepts. Report No. 
CATMEC/ 10, 4:18576 (COO-4051-17) 
HECTORITE 
See MONTMORILLONITE 
HEISSDAMPFREAKTORANLAGE 
See HDR REACTOR 
HELIOSTATS/BIBLIOGRAPHIES 
Heliostat systems design and operation (citations from the 
Engineering Index data base). Report for 1970-June 1978 (38 
abstracts), 4:18363 (NTIS/PS-78/0842) 
HELIOSTATS/ENVIRONMENTAL EFFECTS 
Systems aspects concerning market penetration, reliability and 
climate, 4:18359 (AED-CONF-78-212-010) 
HELIUM/ABUNDANCE 
The release of helium and faults, 4:18565 
HELIUM/CHARGED-PARTICLE TRANSPORT 
Electron terminal times in helium and hydrogen, 4:20864 (ANL- 
77-65(Pt.1)) 
HELIUM/ENERGY-LEVEL TRANSITIONS 
Long-lived states in helium, 4:20651 
HELIUM/GEOCHEMISTRY 
The release of helium and faults, 4:18565 
HELIUM/LEVEL WIDTHS 
Purely L? method for calculating resonance widths, 4:20673 
HELIUM 3/NUCLEOSYNTHESIS 
Primordial black holes and cosmological nucleosynthesis, 4:20550 
HELIUM 3 A/ORBITS 
Orbital motions in *He-A, 4:20683 
HELIUM 3 A/SOLITONS 
Solitons in superfluid *He A in the vicinity of the transition to the 
A: phase, 4:20688 
HELIUM 3 A/SPIN ORIENTATION 
Absence of an orientational electric field effect in superfluid *He- 
A, 4:20684 
HELIUM 3 A/TOPOLOGY 
Topological singularities on the surface of an ordered system, 
4:20685 
HELIUM 4 
See also HELIUM II 
HELIUM 4/NUCLEATION 
Kinetics of nucleation and stratification of dilute He*-He* 
solutions under pressure at low temperatures, 4:20689 
HELIUM 4/NUCLEOSYNTHESIS 
Primordial black holes and cosmological nucleosynthesis, 4:20550 
HELIUM 4/STRATIFICATION 
Kinetics of nucleation and stratification of dilute He*-He* 
solutions under pressure at low temperatures, 4:20689 
HELIUM 4 TARGET/PION PLUS REACTIONS 
Importance of nonanalog nucleon charge exchange transitions in 
pion knockout reactions, 4:20808 
HELIUM COOLED REACTORS 
See also THTR-300 REACTOR 
Gas-cooled reactors. A survey of performance, development 
status and future potentials. Part 2: High temperature reactors, 
4:18895 (AEOI-82) 
HELIUM II/HEAT TRANSFER 
Measurements of combined axial mass and heat transport in He II. 
Technical note, 4:20682 (PB-279058) 
HELIUM II/HYDRODYNAMICS 
Canonical equations of the hydrodynamics of rotating superfluid 
*He, 4:20686 
HELIUM II/MASS TRANSFER 
Measurements of combined axial mass and heat transport in He II. 
Technical note, 4:20682 (PB-279058) 
HELIUM II/WAVE PROPAGATION 
Wave processes in parallel channels with different degrees of 
damping of the normal component of superfluid helium, 4:20687 
HELIUM IONS/ELECTRON-ION COLLISIONS 
Report of progress in the development of an electron impact 
ionization model. Interim report, 4:20658 (AD-A-056363) 
HELIUM IONS/LEVEL WIDTHS 
Purely L? method for calculating resonance widths, 4:20673 
HELIUM-NEON LASERS/RADIATION FLUX 
Study of the time-space correlation of the fluctuations of the 
radiation intensity of helium-neon laser, 4:20119 
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HEMOPHILUS 
See HAEMOPHILUS 
HENS 
See CHICKENS 
HEPATITIS/ANTIGENS 
Antigenicity of the major polypeptides of hepatitis B surface 
antigen (HBsAg) ('*°I tracer technique, radioimmunoassay), 
4:20427 
HEPTANE/COMBUSTION 
Mechanism and characteristics of drop ignition and combustion in 
hydrocarbon fuels, 4:19956 
HEREDITY 
See GENETICS 
HERPES SIMPLEX/BIOLOGICAL EFFECTS 
Radiometric methods for rapid diagnosis of viral infection. Report 
no. 4 (final). February 1, 1975-January 31, 1978, 4:20421 (AD-A- 
056719) 
HIGH BTU GAS/COMMERCIALIZATION 
Risk analysis and strategies to maximize private risk taking in 
substitute gas projects, 4:17990 (PB-265706) 
HIGH BTU GAS/FINANCING 
Supplemental gas financing workshops, 4:17988 (PB-265706) 
HIGH BTU GAS/INCREMENTAL-COST PRICING 
Incremental pricing of supplemental gas, 4:19439 (PB-265706) 
HIGH BTU GAS/INTERCHANGEABILITY 
Interchangeability of gas in industry, 4:18009 
HIGH BTU GAS/MARGINAL-COST PRICING 
Marginal cost pricing for gas service: theory and application, 
4:17989 (PB-265706) 
HIGH BTU GAS/MIXING 
Plant for conditioning high-BTU natural gas, 4:17984 
HIGH BTU GAS/SYNTHESIS 
M-gas process for production of fuel gas from heavy oil, 4:18740 
HIGH ENERGY PHYSICS/DATA COMPILATION 
Indexed compilation of experimental high energy physics 
literature (Synopsis), 4:20691 (LBL-90) 
HIGH ENERGY PHYSICS/MEETINGS 
New results in high energy physics, 1978, 4:20693 
Proceedings of the 18. international conference on high energy 
physics. Vol. 2 (Tbilisi, USSR, July 1976), 4:20690 (JINR-D-1,2- 


10400) 
HIGH ENERGY PHYSICS/RESEARCH PROGRAMS 
High energy accelerator and colliding beam user group. Progress 
report, February 1, 1977-January 31, 1978 (Summaries of 
research activities at the University of Maryland), 4:20692 
(ORO-2504-273) 
HIGH-LEVEL RADIOACTIVE WASTES/LEACHING 
Collection of results and methods on the leachability of solidified 
high level radioactive waste forms, 4:18148 (HMI-B-241) 
Leaching experiments with highly radioactive French glasses at 
Studsvik, 4:18149 (KBS-TR-50) 
HIGH-LEVEL RADIOACTIVE WASTES/MATERIALS 
HANDLING 
Engineering study for an equipment system for retrieval/handling 
of buried transuranic waste, 4:18178 
HIGH-LEVEL RADIOACTIVE WASTES/RECOVERY 
Engineering study for an equipment system for retrieval/handling 
of buried transuranic waste, 4:18178 
HIGH-LEVEL RADIOACTIVE WASTES/TOXICITY 
Radioactivity in stored coal ash and in nuclear power waste, 
4:18179 
HIGH-TEMPERATURE FUEL CELLS/CHARGE TRANSPORT 
Partial processes and transport parameters in molten carbonate 
fuel cell operation, 4:19512 
HIGH-TEMPERATURE FUEL CELLS/ 
ELECTROCHEMISTRY 
Partial processes and transport parameters in molten carbonate 
fuel cell operation, 4:19512 
HIGH-TEMPERATURE FUEL CELLS/ELECYROLYTES 
Growth of refractory oxide layers by electrochemical vapor 
deposition (EVD) at elevated temperatures, 4:19508 
Preparation and ionic conductivity of H;O* beta alumina, 4:19509 
HIGH-TEMPERATURE FUEL CELLS/FABRICATION 
Thin film high temperature solid electrolyte fuel cells, 4:19502 
HIGH-TEMPERATURE FUEL CELLS/MASS TRANSFER 
Partial processes and transport parameters in molten carbonate 
fuel cell operation, 4:19512 
HIGH-TEMPERATURE FUEL CELLS/PERFORMANCE 
Thin film high temperature solid electrolyte fuel cells, 4:19502 
HIGH-TEMPERATURE GAS-COOLED REACTOR 
See HTGR TYPE REACTORS 
HIGHWAYS 
See ROADS 
HIROSHIMA/BLAST EFFECTS 
Statistical analysis of Japanese structural damage data. Final 
report, 4:20261 (AD-A-053482) 


HOT-DRY-ROCK SYSTEMS/FEASIBILITY STUDIES 


HODGKINS DISEASE/RADIOTHERAPY 
Gonadal and eye doses in ®°Co therapy for Hodgkin's disease, 
4:20451 
HOISTS/SAFETY ENGINEERING 
Magnetic striping of steel ropes (Coal mines.), 4:17785 
HOLLOW FUEL RODS/SWELLING 
Numerical solution of problem about metal fuel element swelling, 
4:19089 (FEI-759) 
HOLMIUM/ENERGY LEVELS 
Atomic energy levels - the rare earth elements. (the spectra of 
lanthanum, cerium, praseodymium, neodymium, promethium, 
samarium, europium, gadolinium, terbium, dysprosium, 
holmium, erbium, thulium, ytterbium, and lutetium) (66 atoms 
and ions), 4:20646 (PB-282067) 
HOLMIUM IONS/ENERGY LEVELS 
Energy level structure and transition probabilities in the spectra of 
the trivalent lanthanides in LaF; (Tables, diagrams), 4:20644 
(ANL-78-XX-95) 
HOLOGRAPHY 
Plotting information from hologram matrix by irradiation of 
semiconductor laser gages, 4:20123 
HOMOGENEOUS PLASMA/ELECTROMAGNETIC 
RADIATION 
Emission of electromagnetic waves by semi-bounded weakly 
ionized plasma, 4:20981 (ITF-77-49-R) 
HOMOGENEOUS PLASMA/KINETIC EQUATIONS 
Kinetic theory of plasmas, non-homogeneous in density and 
temperature, situated in RF fields, 4:20950 (AEOI-79) 
HOPPERS/GAS INJECTION 
Charger for pre-dried fine coal onto feeding cars for coking 
batteries (Patent), 4:17659 
HORDEUM 
See BARLEY 
HORSES/CONTAMINATION 
Animal Investigation Program 1976 annual report: Nevada test 
site and vicinity (Radioanalysis of tissues from animals residing 
on or near NTS in 1976), 4:20350 (EMSL-LV-0539-20) 
HORSES/RADIONUCLIDE KINETICS 
Animal Investigation Program 1976 annual report: Nevada test 
site and vicinity (Radioanalysis of tissues from animals residing 
on or near NTS in 1976), 4:20350 (EMSL-LV-0539-20) 
HOSPITALS/HEAT SOURCES 
Study: Ingolstadt remote heating plant. Text, 4:19584 
Study: Ingolstadt remote heating plant. Appendices, 4:19585 
HOT CELLS/RADIOCHEMISTRY 
Hot cell chemistry for isotope production at Los Alamos Meson 
Physics Facility, 4:19946 (LA-UR-78-2810) 
HOT PLASMA 
See also LASER-PRODUCED PLASMA 
HOT PLASMA/PARAMETRIC INSTABILITIES 
Parametric instabilities in hot plasmas near the lower-hybrid 
frequency I, 4:20970 
HOT SPRINGS/GEOCHEMISTRY 
Observations of hot-spring waters in the Sakurajima volcanic area 
during the September 1975 through August 1976 period, 


4:18546 
HOT SPRINGS/HYDROLOGY 

Geology of the Gerlach-Hualapai Flat geothermal area, 

northwestern Nevada, 4:18532 
HOT SPRINGS/TEMPERATURE MEASUREMENT 

Observations of hot-spring waters in the Sakurajima volcanic area 
during the September 1975 through August 1976 period, 
4:18546 

Turkey: first hot springs power plant, 4:18562 

HOT-DRY-ROCK SYSTEMS/ECONOMIC ANALYSIS 

Effectiveness of use of geothermal energy for producing electric 
power, 4:18571 (CONF-751270-(Summ.)) 

Technical-economic evaluation of the use of heat of dry rocks for 
the autonomous energy supply of mining enterprises in the Far 
North, 4:18616 (CONF-751270-(Summ.)) 

HOT-DRY-ROCK SYSTEMS/ENERGY SOURCE 

DEVELOPMENT 

Problems in the development of petrogeothermal resources for the 
purpose of their use in the production of thermal energy, 
4:18524 (CONF-751270-(Summ.)) 

HOT-DRY-ROCK SYSTEMS/EXPLOSIVE FRACTURING 

Energy method for evaluating the density of fissuring and 
permeability of an underground heat boiler in the effective zone 
of an unvented explosion, 4:18618 (CONF-751270-(Summ.)) 

Geophysical methods for monitoring the parameters of 
underground heat boilers, 4:18619 (CONF-751270-(Summ.)) 

HOT-DRY-ROCK SYSTEMS/FEASIBILITY STUDIES 

Effectiveness of use of geothermal energy for producing electric 
power, 4:18571 (CONF-751270-(Summ.)) 

Technical-economic evaluation of the use of heat of dry rocks for 
the autonomous energy supply of mining enterprises in the Far 
North, 4:18616 (CONF-751270-(Summ.)) 





HOT-DRY-ROCK SYSTEMS/FRACTURED RESERVOIRS 


HOT-DRY-ROCK SYSTEMS/FRACTURED RESERVOIRS 

Energy method for evaluating the density of fissuring and 
permeability of an underground heat boiler in the effective zone 
of an unvented explosion, 4:18618 (CONF-751270-(Summ.)) 

HOT-DRY-ROCK SYSTEMS/HEAT EXTRACTION 

Methods for computing the hydrodynamics and heat regime of 
systems for the extraction of heat from the earth's crust, 4:18620 
(CONF-751270-(Summ.)) 

Preliminary technical and economic evaluation of construction of 
a geothermal thermoelectric station in the region of a volcanic 
focus, 4:18615 (CONF-751270-(Summ.)) 

Prospects for local thermoelectric supply of industrial plants in the 
Far North on the basis of use of the earth’s heat, 4:18614 
(CONF-751270-(Summ.)) 

Systems for the extraction of heat of the earth's crust from a depth 
up to 3-5 km, 4:18621 (CONF-751270-(Summ.)) 

Technical and economic prerequisites for use of the earth’s heat 
for the production of electric power in cycles with 
regeneration, 4:18590 (CONF-751270-(Summ.)) 

HOT-DRY-ROCK SYSTEMS/HEAT TRANSFER 

Methods for thermal computation of underground heat boilers in 
systems for the extraction of petrogeothermal resources of heat 
from “dry” rocks, 4:18617 (CONF-751270-(Summ.)) 

Methods for computing the hydrodynamics and heat regime of 
systems for the extraction of heat from the earth’s crust, 4:18620 
(CONF-751270-(Summ.)) 

HOT-DRY-ROCK SYSTEMS/HYDRODYNAMICS 

Methods for computing the hydrodynamics and heat regime of 
systems for the extraction of heat from the earth’s crust, 4:18620 
(CONF-751270-(Summ.)) 

HOT-DRY-ROCK SYSTEMS/MATHEMATICAL MODELS 

Methods for thermal computation of underground heat boilers in 
systems for the extraction of petrogeothermal resources of heat 
from “dry” rocks, 4:18617 (CONF-751270-(Summ.)) 

HOT-DRY-ROCK SYSTEMS/TECHNOLOGY ASSESSMENT 

Technical-economic evaluation of the use of heat of dry rocks for 
the autonomous energy supply of mining enterprises in the Far 
North, 4:18616 (CONF-751270-(Summ.)) 

HOT-DRY-ROCK SYSTEMS/TEMPERATURE 

DISTRIBUTION 

Evaluation of the geothermal conditions for the extraction and use 
of petrogeothermal resources of the northeastern USSR for heat 
production, 4:18525 (CONF-751270-(Summ.)) 

HOT-WATER SYSTEMS/HEAT EXTRACTION 
Geothermal reservoir management, 4:18612 (UCB/SERL-78-5) 
HOT-WATER SYSTEMS/RESERVOIR ENGINEERING 
Geothermal reservoir management, 4:18612 (UCB/SERL-78-5) 
HOUSES/AIR CONDITIONING 

Operating experience with heat pumps for heating detached and 

semi-detached houses, 4:19574 
HOUSES/DISTRICT HEATING 
Energy balance of an interseasonal collector-storage association 
for a housing development in the north of France, 4:18428 
HOUSES/ENERGY YIELD 
Heat pump motor heating is part of the future, 4:19571 
HOUSES/FIREPLACES 
Firepiace-furnace system (Patent), 4:19570 
HOUSES/HEAT RECOVERY EQUIPMENT 

Combined heat-exchanger and supplemental air circulator for hot- 

air furnaces (Patent), 4:19572 
HOUSES/HEATING SYSTEMS 

Combined heat-exchanger and supplemental air circulator for hot- 
air furnaces (Patent), 4:19572 

Heat pump motor heating is part of the future, 4:19571 

HOUSES/PASSIVE SOLAR HEATING SYSTEMS 

Direct solar heating: why not just let the winter sun in the 
windows, 4:18431 

Solar heating in small buildings, 4:18439 

Solar housing developments, 4:18437 

HOUSES/SOLAR AIR CONDITIONING 

Instrumentation, data acquisition and monitoring system for an air 
heating solar system, 4:18392 (CONF-780432-) 

Use of computer-controlled data acquisition systems in 
determining solar heating and cooling system performance, 
4:18390 (CONF-780432-) 

HOUSES/SOLAR HEATING SYSTEMS 

Energy balance of an interseasonal collector-storage association 

for a housing development in the north of France, 4:18428 
HOUSES/SOLAR SPACE HEATING 

Instrumentation, data acquisition and monitoring system for an air 
heating solar system, 4:18392 (CONF-780432- 

— based solar monitoring system, 4:18398 (CONF- 

80432-) 

Monthly performance report: William C. Burdick, August 1978, 
4:18421 (SOLAR/1036-78/08) 

Monthly performance report, 4:18420 (SOLAR/1001-78/08) 

Solar home coming, 4:18430 
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Solar housing developments, 4:18437 

Sun, air, and gas as heat sources. The Tritherm house is being 
tested, 4:18427 

System design package for IBM system one: solar heating and 
domestic hot water, 4:18418 (N-78-21589) 

Use of computer-controlled data acquisition systems in 
determining solar heating and cooling system performance, 
4:18390 (CONF-780432-) 

HOUSES/SOLAR WATER HEATING 

Microprocessor based solar monitoring system, 4:18398 (CONF- 
780432-) 

Monthly performance report: William C. Burdick, August 1978, 
4:18421 (SOLAR/1036-78/08) 

Monthly performance report, 4:18420 (SOLAR/1001-78/08) 

Sun, air, and gas as heat sources. The Tritherm house is being 
tested, 4:18427 

System design package for IBM system one: solar heating and 
domestic hot water, 4:18418 (N-78-21589) 

HOUSES/SPACE HEATING 
Operating experience with heat pumps for heating detached and 
semi-detached houses, 4:19574 
HTGR TYPE REACTORS 
See also THTR-300 REACTOR 
VRAIN REACTOR 

High-temperature reactor report summaries, Germany, 4:18903 
(DOE-tr-133) 

HTGR TYPE REACTORS/ANNULAR FUEL ELEMENTS 

Contact visco-elastic stress analysis using finite element method, 
4:18914 

HTGR TYPE REACTORS/COATED FUEL PARTICLES 

Diffusion behavior of fission product in pyrolytic silicon carbide 
(1650 to 1850 C; TRISO-type particles.), 4:18904 

Fuel and/or breeder element for nuclear reactors as well as 
method for the fabrication of fuel and/or breeder elements 
(Patent; GCFR;HTGR), 4:18964 

Surface analysis of HTR fuel particles by X-ray photoelectron 
spectroscopy, 4:18908 

Thermochromatographic investigations of fission product 
transport and chemistry, 4:18897 (BNL-NUREG-25331) 

Thermodynamic assessment of the HTGR fuel system TH-U-C-O, 
4:18905 

HTGR TYPE REACTORS/CONTAINMENT SYSTEMS 

HTGR depressurization analysis, 4:18898 (BNL-NUREG-25334) 

HTGR TYPE REACTORS/DENATURED FUEL 

Use of non-proliferation fuel cycles in the HTGR, 4:18900 (GA-A- 

15049 


HTGR TYPE REACTORS/DEPRESSURIZATION 
HTGR depressurization analysis, 4:18898 (BNL-NUREG-25334) 
HTGR TYPE REACTORS/ECONOMICS 
Total economical investigations on the extension of the high- 
temperature reactor line, 4:18901 (Juel-Spez-8) 
HTGR TYPE REACTORS/FAILURE MODE ANALYSIS 
HTGR accident delineation, 4:19177 (BNL-NUREG-25329) 
HTGR TYPE REACTORS/FUEL CYCLE 
Use of non-proliferation fuel cycles in the HTGR, 4:18900 (GA-A- 


15049) 
HTGR TYPE REACTORS/FUEL PARTICLES 
Apparatus for coating fuel fertile or absorber material containing 
icles for high temperature fuel elements (Patent), 4:18902 
HTGR TYPE REACTORS/GAS TURBINES 
Gas turbine HTGR plant with a binary cycle, 4:18917 
HTGR TYPE REACTORS/PLUTONIUM RECYCLE 
Preliminary fuel component price sensitivity analysis of alternative 
reactor fuel cycles, 4:19018 
HTGR TYPE REACTORS/REACTOR ACCIDENTS 
HTGR accident delineation, 4:19177 (BNL-NUREG-25329) 
Very high temperature behavior of HTGR core materials, 4:19176 
(BNL-NUREG-25323) 
HTGR TYPE REACTORS/REACTOR CORES 
HTGR core model response to simultaneous horizontal and 
vertical excitations, 4:18896 (BNL-NUREG-25328) 
HTGR TYPE REACTORS/REACTOR MATERIALS 
Very high temperature behavior of HTGR core materials, 4:19176 
(BNL-NUREG-25323) 
HTGR TYPE REACTORS/REACTOR PROTECTION 
SYSTEMS 
Evaluation study on the protection system of the Experimental 
Multi-purpose High Temperature Reactor, 4:19270 
HTGR TYPE REACTORS/REACTOR SAFETY 
— Generic Technology Program. Safety, systems and 
a design and development. Quarterly progress report 
eo 3 period ending September 30, 1978, 4:19200 (GA-A- 
wager reacior safety. Quarterly progress report, April 1-June 30, 
1978, 4:19223 (NUREG/CR-0385) 





APRIL 30, 1979 


HTGR TYPE REACTORS/STEAM SYSTEMS 

Utilization of a HTR type reactor as a heat source for the 
processing of pyrobituminous shale by the Petrosix method, 
4:19022 (IEA-DT-031) 

HUMAN CELLS 
See ANIMAL CELLS 
HUMAN POPULATIONS/COMPARATIVE EVALUATIONS 

Body elemental composition: comparison between black and white 

adults (K-40, neutron activation), 4:20386 
HUMAN POPULATIONS/CONTAMINATION 

Radiation dose analysis of a PWR 1 accident for the projected 

reactor site at Cementon, New York, 4:20462 (AD-A-052681) 
HUMAN POPULATIONS/DISEASES 

Health and disease in unacculturated Amerindian populations, 

4:20369 
HUMAN POPULATIONS/ENVIRONMENTAL EXPOSURE 

PATHWAY 

Animal Investigation Program 1976 annual report: Nevada test 
site and vicinity (Radioanalysis of tissues from animals residing 
on or near NTS in 1976), 4:20350 (EMSL-LV-0539-20) 

Gnone site decontamination and decommissioning. Phase I. 
Radiological survey and operations report, Carlsbad, New 
Mexico, 4:20348 (NVO-0410-48) 

HUMAN POPULATIONS/GENETIC VARIABILITY 

Genetic analysis of human serum cholesterol, 4:20409 

How allocation of individuals depends on genetic differences 
among populations, 4:20410 

HUMAN POPULATIONS/GENETICS 

Genetic studies of the Macushi and Wapishana Indians. II. Data 
on 12 genetic polymorphisms of the red cell and serum proteins: 
gene flow between the tribes, 4:20407 

Genetic studies of the Macushi and Wapishana indians. I. Rare 
genetic variants and a private polymorphism of esterase A, 
4:20408 

HUMAN POPULATIONS/HEALTH HAZARDS 

Levels of chemical contaminants in nonoccupationally exposed 
U.S. residents, 4:19820 (ORNL/EIS-142) 

HUMAN POPULATIONS/POPULATION RELOCATION 

Radiation dose analysis of a PWR 1 accident for the projected 
reactor site at Cementon, New York, 4:20462 (AD-A-052681) 

HUMAN POPULATIONS/PUBLIC HEALTH 

Health and disease in unacculturated Amerindian populations, 

4:20369 
HUMAN POPULATIONS/RADIATION DOSES 

Animal Investigation Program 1976 annual report: Nevada test 
site and vicinity (Radioanalysis of tissues from animals residing 
on or near NTS in 1976), 4:20350 (EMSL-LV-0539-20) 

Chemical problems associated with technologically enhanced 
natural radiation (Radiation exposure caused by alteration of 
natural sources by non-nuclear technology), 4:20450 

Fruit and vegetable radioactivity survey follow-on, Nevada Test 
Site environs, 4:20349 (EMSL-LV-0539-19) 

Gnone site decontamination and decommissioning. Phase I. 
Radiological survey and operations report, Carlsbad, New 
Mexico, 4:20348 (NVO-0410-48) 

Potential radiological impacts of recovery of uranium from wet- 
process phosphoric acid. Final report to the Environmental 
Protection Agency, 4:18065 (ORNL/EPA-2) 

HUMAN POPULATIONS/REPRODUCTION 

Health and disease in unacculturated Amerindian populations, 

4:20369 
HUMAN POPULATIONS/SOUTH AMERICA 

Health and disease in unacculturated Amerindian populations, 

4:20369 
HUMIC ACIDS/WASTE PRODUCT UTILIZATION 

Cleaning coal with coal: coal humic acids for removal of acids, 
alkali, salinity, and heavy metal pollutants associated with the 
use of coal as a fuel. Completion report, 4:17742 (PB-280580) 

HVAC SYSTEMS/SUPERCONDUCTING CABLES 

10 m NbsSn cable for 60 Hz power transmission, 4:18779 (BNL- 
24935) 

HWGCR OF CZECHOSLOVAKIA 
BOHUNICE A-] REACTOR 
HYBRID COMPUTERS/COST 

Improvement and performance evaluation of an advanced hybrid 

simulator for power system dynamics, 4:18658 (EPRI-EL-724) 
HYBRID COMPUTERS/PERFORMANCE 

Improvement and performance evaluation of an advanced hybrid 

simulator for power system dynamics, 4:18658 (EPRI-EL-724) 
HYBRID ELECTRIC-POWERED VEHICLES 

Study of flywheel energy storage. Volume 1. Executive summary. 
Final technical report, 4:19695 (PB-282652) 

HYBRID ELECTRIC-POWERED VEHICLES/ 

COMMERCIALIZATION 

Electric and hybrid vehicles. Commercialization Phase III 
planning, 4:19692 (DOE/ERD-0004) 


HYDROCARBONS/CRACKING 


HYBRID ELECTRIC-POWERED VEHICLES/FLYWHEELS 
Study of flywheel energy storage. Volume 2. Systems analysis. 
Final technical report, 4:19696 (PB-282653) 
Study of flywheel energy storage. Volume 3. System 
mechanization. Final technical report, 4:19489 (PB-282654) 
Study of flywheel energy storage. Volume 4. Life-cycle costs. 
Final technical report, 4:19697 (PB-282655) 
Study of flywheel energy storage. Volume 5. Vehicle tests. Final 
technical report, 4:19698 (PB-282656) 
Study of flywheel energy storage for urban transit vehicles. Final 
rt on phase 1, 4:19699 (PB-282929) 
HYBRID ELECTRIC-POWERED VEHICLES/ 
PERFORMANCE TESTING 
Study of flywheel energy storage. Volume 5. Vehicle tests. Final 
technical report, 4:19698 (PB-282656) 
HYBRID REACTORS/FUEL CYCLE 
Nuclear analysis on the enrichment of PWR fuel in a fusion hybrid 
reactor, 4:21099 (WFPS-TME-101) 
HYBRID REACTORS/NEUTRON TRANSPORT 
MACK/MACKLIB system for nuclear response functions, 
4:20877 (ORNL/RSIC-41) 
HYBRID REACTORS/REVIEWS 
Mirror hybrid reactors, 4:21001 (UCRL-81611) 
HYBRID SYSTEMS/BIBLIOGRAPHIES 
Electric automobiles. Volume 2. 1975-July, 1978 (citations from 
the Engineering Index Data Base). Report for 1975-July 1978, 
4:19693 (NTIS/PS-78/0881) 
HYDRANE PROCESS/RECOMMENDATIONS 
Hydrogasification gas processing studies, 4:17672 (METC/CR-78/ 
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HYDRAULIC FRACTURING/MAPPING 
Seismic activity generated by hydraulic fracturing, 4:20539 
(SAND-78-0072C) 
HYDRAULIC FRACTURING/SEISMIC EFFECTS 
Seismic activity generated by hydraulic fracturing, 4:20539 
(SAND-78-0072C) 
HYDRAULIC FRACTURING/TRANSDUCERS 
Wellbore pressure transducer (Patent), 4:17925 
HYDRAZOIC ACID/DECOMPOSITION 
Ionization of hydrazoic acid in shock waves, 4:18266 
HYDRAZOIC ACID/IONIZATION 
Ionization of hydrazoic acid in shock waves, 4:18266 
HYDRIDE MODERATED REACTORS 
See also ACPR REACTOR 
TRIGA TYPE REACTORS 
HYDRIDE MODERATED REACTORS/FUEL PLATES 
Low-enrichment U-ZrH fuel for TRIGA and plate-type reactors, 
4:19155 
HYDRIDES/FORMATION HEAT 
Model predictions for the stability of ternary metallic hydrides, 
4:18240 
HYDRIODIC ACID/CHEMICAL REACTIONS 
Gas-phase reaction of mercury with ammonium iodide and 
hydrogen iodide, 4:18238 
HYDROCARBON FUEL CELLS/BIBLIOGRAPHIES 
Hydrocarbon fuel cells (citations from the American Petroleum 
Institute data base). Report for 1967-April 1978 (126 abstracts), 
4:19488 (NTIS/PS-78/0651) 
HYDROCARBONS 
See also ALKANES 
ALKENES 
ANTHRACENE 
BENZENE 
BENZOPYRENE 
DECANE 
NAPHTHALENE 
PHENANTHRENE 
PYRENE 
TOLUENE 
HYDROCARBONS/BIODEGRADATION 
Degradation of hydrocarbons by mutant microorganisms, 4:17950 
(CONF-7609187-) 
HYDROCARBONS/BIOLOGICAL EFFECTS 
Effect of petroleum-related pollutants on Aurelia growth and 
development. Progress report, September 12, 1977-November 
15, 1978, 4:20481 (ORO-5593-1) 
HYDROCARBONS/CATALYTIC CRACKING 
Method for the conversion of hydrocarbons (Patent), 4:17937 
HYDROCARBONS/CHEMICAL REACTIONS 
Studies of the elementary reaction kinetics of high-temperature 
species using optical measurement techniques, 4:19910 (COO- 
4169-2) 
HYDROCARBONS/CRACKING 
Basic characteristics of technical grade carbon, formed in the 
electrocracking of fluid hydrocabons, 4:17938 





HYDROCARBONS/DATA ACQUISITION 


HYDROCARBONS/DATA ACQUISITION 
The 1977 NRL air quality data. Final report, 4:20274 (AD-A- 


054634) 
HYDROCARBONS/DEMETALLIZATION 
Catalysts for hydrometallization of hydrocarbons containing 
metallic compounds as impurities and process for hydro-treating 
such hydrocarbons using such catalysts (Patent), 4:17930 
HYDROCARBONS/DISSOCIATION 
Systematics of high-pressure and high-temperature behavior of 
hydrocarbons, 4:20627 
HYDROCARBONS/FREE ENTHALPY 
Thermodynamic calculations upon the formation of hydrocarbons 
by hydrogenation of carbon monoxide, 4:18252 
HYDROCARBONS/HALL EFFECT 
Characteristics of measuring the Hall effect on powders of 
anisotropic hydrocarbon materials, 4:19916 
HYDROCARBONS/HYDROCRACKING 
Method for the conversion of hydrocarbons (Patent), 4:17937 
HYDROCARBONS/PYROLYSIS 
Formation of pyrocarbon in the pyrolysis of individual 
hydrocarbons, 4:18250 
HYDROCARBONS/SYNTHESIS 
Thermodynamic calculations upon the formation of hydrocarbons 
by hydrogenation of carbon monoxide, 4:18252 
HYDROCARBONS/VERY HIGH PRESSURE 
Systematics of high-pressure and high-temperature behavior of 
hydrocarbons, 4:20627 
HYDROCARBONS/VERY HIGH TEMPERATURE 
Systematics of high-pressure and high-temperature behavior of 
hydrocarbons, 4:20627 
HYDROCHLORIC ACID/ENERGY TRANSFER 
Vibrational relaxation of matrix-isolated HCl and DCI, 4:20625 
HYDROCHLORIC ACID/SOLVENT PROPERTIES 
In vitro dissolution of uranium product samples from four uranium 
mills, 4:18182 (NUREG/CR-0414) 
HYDROCRACKING 
See also CATALYTIC CRACKING 
HYDROCRACKING/CATALYSTS 
Method for the conversion of hydrocarbons (Patent), 4:17937 
HYDROCYANIC ACID/ABUNDANCE 
Formation and control of fuel-nitrogen pollutants in catalytic 
combustion of coal-derived gases. Quarterly report, March 15- 
June 15, 1978, 4:17676 (TID-28997) 
HYDROCYCLONES 
See CYCLONE SEPARATORS 
HYDRODYNAMIC MODEL/MULTIPLE PRODUCTION 
Scale-invariant solutions in the hydrodynamic theory of multiple 
production, 4:20773 
HYDRODYNAMIC MODEL/SCALE INVARIANCE 
Scale-invariant solutions in the hydrodynamic theory of multiple 
production, 4:20773 
HYDROELECTRIC POWER PLANTS 
See also PUMPED STORAGE POWER PLANTS 
HYDROELECTRIC POWER PLANTS/ECONOMIC 
ANALYSIS 
Hydro power: economic comparisons. Technical report, 4:18274 
(PB-280694) 
HYDROELECTRIC POWER PLANTS/PENSTOCKS 
Development of the Capsule System, a new construction system 
for penstocks in pump-up hydroelectric power stations, 4:18273 
HYDROELECTRIC POWER PLANTS/PLANNING 
McClellan-Kerr Arkansas River navigation system. Hydroelectric 
power generation. Final report, 4:19358 (AD-A-054148) 
HYDROELECTRIC POWER PLANTS/TURBOGENERATORS 
Step response of a governed hydrogenerator, 4:18272 
HYDROFLUORIC ACID/ATOM-MOLECULE COLLISIONS 
Exact quantum study of vibrational deactivation by reactive and 
nonreactive collisions in the collinear isotopic H + FH systems. 
Interim report (H + FH, D + FD, H + FD, D + FH), 
4:20656 (AD-A-053639) 
HYDROGEN/ADSORPTION 
Electrocatalytic properties of single crystal Pt surfaces in aqueous 
acid electrolytes, 4:19928 
Electrochemical hydrogen adsorption on the Pt (111) and (100) 
surfaces, 4:19920 
HYDROGEN/ATOM TRANSPORT 
Kinetic theory of neutral hydrogen atoms penetrating a hydrogen 
plasma half-space: Analytic solution, 4:20956 
HYDROGEN/ATOM-MOLECULE COLLISIONS 
Exact quantum study of vibrational deactivation by reactive and 
nonreactive collisions in the collinear isotopic H + FH systems. 
Interim report (H + FH, D + FD, H + FD, D + FH), 
4:20656 (AD-A-053639) 
Quasielastic knockout of atoms from molecules by high-energy 
atoms, 4:20670 
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HYDROGEN/CHARGED-PARTICLE TRANSPOPT 
Electron terminal times in helium and hydrogen, 4:20864 (ANL- 
77-65(Pt.1)) 
HYDROGEN/CHEMICAL STATE 
States of electrodeposited H and O species at ruthenium 
electrodes, 4:19921 
HYDROGEN/CHEMISORPTION 
Chemisorption on perfect surfaces and structural defects. 
Technical report (Hand N on W, Mo, Ir, Re), 4:19762 (AD-A- 
056535) 
HYDROGEN/COMBUSTION 
Measurement of atomic hydrogen concentration in a hydrogen- 
oxygen flame at atmospheric pressure, 4:18245 
HYDROGEN/CORROSIVE EFFECTS 
Correlation between oxidation and stress corrosion cracking of U- 
4.5 wt % Nb, 4:19782 
Radioactive contamination under applied potentials in high 
temperature water (Cobalt 60), 4:19779 
HYDROGEN/DIFFUSION 
Partial molar volumes of hydrogen and deuterium in niobium and 
vanadium, 4:19806 (IS-T-839) 
HYDROGEN/ELECTRODEPOSITION 
States of electrodeposited H and O species at ruthenium 
electrodes, 4:19921 
HYDROGEN/ELECTRON-ATOM COLLISIONS 
Analytic properties of the — for elastic forward scattering 
of electrons by atoms, 4:20669 
Degradation of subexcitation electrons in molecular hydrogen, 
4:20663 (ANL-77-65(Pt.1)) 
Report of progress in the development of an electron impact 
ionization model. Interim report, 4:20658 (AD-A-056363) 
HYDROGEN/FLAMES 
Rayleigh temperature profiles in a hydrogen diffusion flame, 
4:20678 (SAND-78-8726) 
HYDROGEN/ION-ATOM COLLISIONS 
Charge transfer between hydrogen atoms and the nuclei of 
multicharged ions with allowance for the degeneracy of the 
final states, 4:20668 
HYDROGEN/METALLURGICAL EFFECTS 
The role of passive film growth kinetics and properties in stress 
corrosion and crevice corrosion susceptibility. Technical 
summary report No. 8, December 1976-December 1977, 4:19773 
(AD-A-055366) 
HYDROGEN/MUONIC MOLECULES 
Resonant formation of u-mesic molecules of hydrogen, 4:20652 
HYDROGEN/NUCLEAR MAGNETIC RESONANCE 
Hydrogen content of hydrocarbon fuels by a low-resolution 
nuclear resonance method. Interim technical report, 20 July-20 
August 1977, 4:17969 (AD-A-054465) 
HYDROGEN/NUCLEOSYNTHESIS 
Primordial black holes and cosmological nucleosynthesis, 4:20550 
HYDROGEN/PRODUCTION 
Intermittent illumination increases biophotolytic hydrogen yield 
by Anabaena cylindrica, 4:20415 
HYDROGEN/RECOMBINATION 
Method of catalytically recombining radiolytic hydrogen and 
radiolytic oxygen (Patent), 4:19903 
HYDROGEN/ROTATIONAL STATES 
Degradation of subexcitation electrons in molecular hydrogen, 
4:20663 (ANL-77-65(Pt.1)) 
HYDROGEN/SEPARATION PROCESSES 
— gas processing studies, 4:17672 (METC/CR-78/ 
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HYDROGEN/VIBRATIONAL STATES 
Degradation of subexcitation electrons in molecular hydrogen, 
4:20663 (ANL-77-65(Pt.1)) 
HYDROGEN 1 TARGET/ALPHA REACTIONS 
Elastic small-angle He-p scattering in the energy interval 1.75-4.13 
GeV/nucleon, 4:20809 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN CHLORIDES 
See HYDROCHLORIC ACID 
HYDROGEN CYANIDES 
See HYDROCYANIC ACID 
HYDROGEN DEUTERIDE/ENERGY-LEVEL TRANSITIONS 
Possibility of making a laser based on the vibrational-rotational 
transitions of the HD molecule, 4:20082 
HYDROGEN FLUORIDES 
See HYDROFLUORIC ACID 
HYDROGEN FUEL CELLS 
High aK metal hydride fuel cell power source, 4:19491 (AD- 
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HYDROGEN FUEL CELLS/DESIGN 
Anhydrous H2/Cl: regenerative fuel cell (Patent), 4:19495 
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Combination cell (Patent; electrolytic regenerative hydrogen- 
oxygen fuel cells), 4:19498 
Hydrogen/chlorine regenerative fuel cell (Patent), 4:19496 
Hydrogen-electric power drives, 4:19494 (SLAC-PUB-2203) 
HYDROGEN FUEL CELLS/OPERATION 
Reversible metal hydride-air fuel cell. Final report February 1977- 
February 1978, 4:19492 (AD-A-056591) 
HYDROGEN FUEL CELLS/SERVICE LIFE 
Fuel cell battery in continuous operation, 4:19501 
HYDROGEN FUEL CELLS/TECHNOLOGY ASSESSMENT 
State-of-the-art of hydrogen-air phosphoric acid electrolyte fuel 
cells, 4:19499 
HYDROGEN FUELS/BIBLIOGRAPHIES 
Hydrogen use as a fuel (a bibliography with abstracts). Report for 
1964, May 1978, 4:18244 (NTIS/PS-78/0635) 
HYDROGEN FUELS/TECHNOLOGY UTILIZATION 
Hydrogen technology - foreign, 4:18225 (AD-A-055024) 
HYDROGEN GENERATORS 
1.5 kw methanol fuel cell powerplant. Final technical report, 
4:19493 (AD-A-057145) 
HYDROGEN IONS 1 MINUS/ION-ION COLLISIONS 
Effect of level degeneracy on charge exchange at a term 
pseudointersection, 4:20667 
HYDROGEN IONS 1 MINUS/ROTATIONAL STATES 
Degradation of subexcitation electrons in molecular hydrogen, 
4:20663 (ANL-77-65(Pt.1)) 
HYDROGEN IONS 1 MINUS/VIBRATIONAL STATES 
Degradation of subexcitation electrons in molecular hydrogen, 
4:20663 (ANL-77-65(Pt.1)) 
HYDROGEN IONS 1 PLUS/ELECTRON-ION COLLISIONS 
Dissociative recombination of electrons on the molecular ions H2/ 
sup ts+/ and D2/sup ts+/ with production of strongly excited 
atoms, 4:20672 
HYDROGEN IONS 1 PLUS/ION-ION COLLISIONS 
Effect of level degeneracy on charge exchange at a term 
pseudointersection, 4:20667 
HYDROGEN NITRATES 
See NITRIC ACID 
HYDROGEN PHOSPHATES 
See PHOSPHORIC ACID 
HYDROGEN PRODUCTION 
See also HYDROGEN GENERATORS 
Fuel from magma, 4:18575 
HYDROGEN PRODUCTION/BIBLIOGRAPHIES 
Hydrogen production (a bibliography with abstracts). Final report 
for 1967-May 1978, 4:18227 (NTIS/PS-78/0514) 
HYDROGEN PRODUCTION/BIOCONVERSION 
Hydrogen production in a solar-hydrogen economy, 4:18231 
HYDROGEN PRODUCTION/ELECTROLYSIS 
Advanced alkaline water electrolysis cells: electrode and other 
material problems, 4:18233 
Advanced electrolysis in alkaline solution, 4:18234 
Dynamic modeling of a hydrogen generating system using fusion 
reactor exhaust plasma interconnected to a fuel cell, 4:18237 
Electrocatalysis, charge-transfer and the states of H adsorption in 
the hydrogen evolution reaction, 4:18236 
Hydrogen production in a solar-hydrogen economy, 4:18231 
Solid polymer electrolyte electrochemical cells: electrode and 
other materials considerations, 4:18232 
HYDROGEN PRODUCTION/PHOTOELECTROLYSIS 
Hydrogen production in a solar-hydrogen economy, 4:18231 
Iron oxide semiconductor electrodes in photoassisted electrolysis 
of water, 4:18230 
Photooxidation of water at a-Fe2Os electrodes, 4:18350 
Role of semiconductor properties in photoelectrolysis, 4:18229 
Semiconductor electrodes for conversion and storage of solar 
energy, 4:18348 
Studies of defect surface states on SrTiOs photoelectrolytic 
electrodes, 4:18228 
HYDROGEN PRODUCTION/RADIOLYSIS 
Hydrogen and methane syntheses through radiation catalysis. 
Progress report, June 1, 1977-August 31, 1978, 4:19938 (COO- 
4258-1) 
HYDROGEN PRODUCTION/THERMOCHEMICAL 
PROCESSES 
Gas-phase reaction of mercury with ammonium iodide and 
hydrogen iodide, 4:18238 
Method for the production of hydrogen (Patent), 4:18239 
HYDROGEN STORAGE 
See also CHEMISORPTION 
HYDRIDES 
HYDROGEN-BASED ECONOMY 


TANKS 
HYDROGEN STORAGE/COBALT HYDRIDES 
New alloy systems for hydrogen storage, 4:18243 


HYGAS PROCESS/PILOT PLANTS 


HYDROGEN STORAGE/COPPER HYDRIDES 
Absorption of hydrogen by the intermetallics NdNis and LaNi,Cu 
and a correlation of cell volumes and desorption pressures, 
4:18242 
New alloy systems for hydrogen storage, 4:18243 
HYDROGEN STORAGE/HYDRIDES 
Model predictions for the stability of ternary metallic hydrides, 
4:18240 
HYDROGEN STORAGE/LANTHANUM HYDRIDES 
Absorption of hydrogen by the intermetallics NdNis and LaNi,Cu 
and a correlation of cell volumes and desorption pressures, 
4:18242 
Hydrogen storage by LaNis: fundamentals and applications, 
4:18241 
HYDROGEN STORAGE/MANGANESE HYDRIDES 
New alloy systems for hydrogen storage, 4:18243 
HYDROGEN STORAGE/NEODYMIUM HYDRIDES 
Absorption of hydrogen by the intermetallics NdNis and LaNisCu 
and a correlation of cell volumes and desorption pressures, 
4:18242 
HYDROGEN STORAGE/NICKEL HYDRIDES 
Absorption of hydrogen by the intermetallics NdNis and LaNisCu 
and a correlation of cell volumes and desorption pressures, 
4:18242 
Hydrogen storage by LaNis: fundamentals and applications, 
4:18241 
New alloy systems for hydrogen storage, 4:18243 
HYDROGEN STORAGE/TITANIUM HYDRIDES 
New alloy systems for hydrogen storage, 4:18243 
HYDROGEN SULFATES 
See SULFURIC ACID 
HYDROGEN SULFIDES/ADSORPTION 
Regenerable sorbent and method for removing hydrogen sulfide 
from hot gaseous mixtures (Patent), 4:17745 
HYDROGEN SULFIDES/BIOLOGICAL EFFECTS 
Ecological effects of atmospheric releases from synthetic fuels 
processes (Phytotoxicity of selected gas-stream emissions), 
4:20480 (UCRL-81691) 
HYDROGEN SULFIDES/CHEMICAL REACTIONS 
Thermogravimetric system for corrosive environments at high 
pressures ar-d temperatures, 4:19905 
HYDROGEN SULFIDES/CORROSIVE EFFECTS 
Minutes of the eighth meeting of the centers for the analysis of 
thermal-mechanical energy conversion concepts. Report No. 
CATMEC/10, 4:18576 (COO-4051-17) 
Study analyzes causes of corrosion in production tubing, 4:17928 
HYDROGEN SULFIDES/TOXICITY 
Ecological effects of atmospheric releases from synthetic fuels 
rocesses (Phytotoxicity of selected gas-stream emissions), 
4:20480 (UCRL-81691) 
HYDROGEN-BASED ECONOMY 
Hydrogen energy: its potential promises and problems, 4:18226 
Hydrogen technology - foreign, 4:18225 (AD-A-055024) 
HYDROTHERMAL SYSTEMS 
See also GEOTHERMAL SYSTEMS 
HOT-WATER SYSTEMS 
HYDROTHERMAL SYSTEMS/CALCULATION METHODS 
Use of thermometric investigations for solving some 
hydrogeological problems, 4:18559 (CONF-751270-(Summ.)) 
HYDROTHERMAL SYSTEMS/GEOTHERMOMETRY 
Temperatures of geothermal deposits and their determination on 
the basis of the chemical properties of thermal waters, 4:18561 
(CONF-751270-(Summ.)) 
HYDROTHERMAL SYSTEMS/HEAT EXTRACTION 
Project for a model experimental-industrial geothermal boiler, 
4:18622 (CONF-751270-(Summ.)) 
HYDROTHERMAL SYSTEMS/HYDRODYNAMICS 
Intensification of the yield of thermal waters in the Paratunskoe 
deposit, 4:18537 (CONF-751270-(Summ.)) 
HYDROTHERMAL SYSTEMS/TEMPERATURE 
MEASUREMENT 
Changing hydrothermal activity in the Atlantis II Deep 
geothermal system, 4:18541 
HYDROXYBENZENE 
See PHENOL 
HYDROXYL RADICALS/G VALUE 
Yield and decay of the OH radical from 200 ps to 3 ns (20 to 22 
MeV electrons), 4:19941 
HYDROXYL RADICALS/QUANTITATIVE CHEMICAL 
ANALYSIS 
Boron compounds. XLVII. Quantitative determination of 
hydroxyl groups in lignites using activated triethylborane, 
4:17717 
HYGAS PROCESS/PILOT PLANTS 
HYGAS Process update, 4:17666 (CONF-78 1045-4) 





HYPERTHERMIA/RADIOSENSITIVITY EFFECTS 


HYPERTHERMIA/RADIOSENSITIVITY EFFECTS 
Enhancement of the effect of radiation therapy for malignant 
tumors by means of SHF hyperthermal treatment, 4:20428 
(JPRS-72169) 
HYPOTHALAMUS/ELECTRICAL PROPERTIES 
Probable role of hypothalamus in pathogenesis of vegetative 
disturbances in presence of short-term e: — to a constant 
magnetic field (Rabbits), 4:20504 (JPRS-72169) 


IAEA 
(International Atomic Energy Agency.) 
IAEA/REACTOR SAFETY 
Publication concerning the draft of a Safety Guide for nuclear 
power plants by the International Atomic Energy Agency. 
Dated February 3rd, 1978, 4:18986 
IAEA SAFEGUARDS 
Containment and surveillance techniques for the IAEA, 4:18214 
U.S. development of NDA instruments for IAEA, 4:18211 
IAEA SAFEGUARDS/INTERNATIONAL COOPERATION 
U.S. Technical assistance to IAEA safeguards, 4:18210 
IBM COMPUTERS/PERFORMANCE 
Instruction timing model of CPU performance (IBM 370/168 and 
Amdahl 470 V/6), 4:21148 (SLAC-PUB-1865) 
IBR-2 REACTOR/SPECIFICATIONS 
IBR-2 - pulsed reactor for neutron investigations, 4:19163 
ICELAND/AQUIFERS 
Observations of the Heimaey deep drilling hole during the 
eruption of 1973, 4:18637 
ICELAND/GEOTHERMAL DISTRICT HEATING 
Multi-purpose utilization and development of geothermal water: 
European overseas investigation, 4:18634 
ICES/COMPUTER-AIDED DESIGN 
Computer software for planning and design of community energy 
systems (Oasis computer codes), 4:19659 (CONF-781182-2) 
ICES/EVALUATION 
Integrated Community Energy System (ICES) (Public Service 
Electric and Gas Company, Newark, NJ), 4:19424 (EPRI-EM- 
718-W) 
ICES/INFORMATION SYSTEMS 
Development of an identification system for potential ICES 
protects, 4:19372 (ANL/ICES-TM-15) 
ICES/MARKET 
Development of an identification system for potential ICES 
rojects, 4:19372 (ANL/ICES-TM-15) 
ICES/OPTIMIZATION 
Computer software for planning and design of community energy 
systems (Oasis computer codes), 4:19659 (CONF-781182-2) 
IDAHO 
See also RAFT RIVER VALLEY 
IDAHO/GEOTHERMAL RESOURCES 
Geothermal energy resources of the western United States, 
4:18522 
IDAHO CHEMICAL PROCESSING PLANT/CRITICALITY 
Experience with soluble neutron poisons for criticality control at 
ICPP, 4:18086 (CONF-781105-10) 
IDAHO CHEMICAL PROCESSING PLANT/RADIOACTIVE 
WASTE MANAGEMENT 
Draft programmatic environmental impact statement for 
management of defense high-level radioactive waste: Idaho 
Chemical Processing Plant, Idaho Falls, Idaho, 4:18117 (TID- 
29097) 
IDAHO NATIONAL ENGINEERING LABORATORY/ 
RADIOACTIVE WASTE MANAGEMENT 
Long-term management plan INEL transuranic waste, 4:18118 
(TREE-1284) 
IEUS 
See also MIUS 
IEUS/FEASIBILITY STUDIES 
Integrated energy utility systems at the University of Florida, 
4:19416 (EPRI-EM-718-W) 
IGNEOUS ROCKS 
See also BASALT 
GRANITES 
MAGMA 
IGNEOUS ROCKS/INFORMATION NEEDS 
Additional media studies for site suitability criteria, 4:18171 
(UCID-17887) 
IGNEOUS ROCKS/MECHANICAL PROPERTIES 
Influence of high pressures and temperatures on the state of rocks 
during the drilling of boreholes, 4:18598 (CONF-751270- 
(Summ.)) 
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IGNITION SYSTEMS 
See also COMBUSTORS 
IGNITION SYSTEMS/SAFETY STANDARDS 
Investigation of safety standards for energy saving devices for gas- 
fired appliances. Final report, 4:19525 (PB-283790) 
UM 


LE 
See SMALL INTESTINE 
LLINIUM 


See PROMETHIUM 
ILLINOIS/BUILDINGS 
Establishment of an energy reporting system in Illinois State 
buildings, 4:19428 
ILLINOIS/COAL MINING 
Economic impact of dissolved solids regulation upon the coal 
mining industry (R76-7). Final report, 4:17852 (PB-280499) 
ILLINOIS/POLLUTION REGULATIONS 
Alternative policies for controlling nonpoint agricultural sources 
of water pollution. Final report for 26 January 1976-25 April 
1977, 4:20367 (PB-280757) 
ILLITE/SORPTIVE PROPERTIES 
Batch K/sub d/ experiments with common minerals and 
representative groundwaters, 4:20336 (PNL-SA-6957) 
IMPERMEABLE DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 
IMPINGEMENT/SAFETY 
Biological evaluation of devices used for reducing entrainment 
and impingement losses at thermal power plants, 4:18670 
(CONF-7809 109-1) 
IMPURITIES/AUGER ELECTRON SPECTROSCOPY 
Versatile UHV sample transfer system, 4:20943 (CONF-781 130-6) 
IMPURITIES/TRANSPORT 
Versatile UHV sample transfer system, 4:20943 (CONF-781130-6) 
IN CORE INSTRUMENTS 
(See also specific instruments.) 
See also REACTOR INSTRUMENTATION 
Nuclear reactor monitoring system (Patent), 4:19082 
Rod-shaped components between fuel elements of boiling water 
reactors (Patent), 4:18844 
INCINERATORS/COMPARATIVE EVALUATIONS 
Comparison of slagging pyrolysis and molten salt incinerators for 
treating TRU waste at the INEL, 4:18133 (TID-29095) 
INCINERATORS/OFF-GAS SYSTEMS 
R and D for an off-gas treatment system for a sla; 
radioactive waste incinerator. Final report for P’ 
(SAI-78-747-LJ) 
INCINERATORS/PERFORMANCE TESTING 
Field evaluation of the modular augered-bed heat-recovery solid 
waste incinerator. Final report, 4:19641 (AD-A-054707) 
INCLUSIVE DISTRIBUTION 
See INCLUSIVE INTERACTIONS 
INCLUSIVE INTERACTIONS 
(The group of all interactions of two particles producing a specific 
final state.) 
INCLUSIVE INTERACTIONS/PARTICLE RAPIDITY 
Distribution of rapidity intervals in inclusive reactions, 4:20772 
INCLUSIVE INTERACTIONS/QUANTUM 
CHROMODYNAMICS 
Nonfactorizability of inclusive distributions in perturbative QCD 
(Leading algorithms approximation, large-angle gluon 
correction, transverse momentum), 4:20753 (DOE/ER-70004- 


205) 
INCLUSIVE INTERACTIONS/REVIEWS 
Multi-particle and inclusive reactions, 4:20774 
INCONEL 718/CRACKS 
Crack growth behavior in Alloy 718 at 425°C, 4:19749 
IN-CORE FUEL MANAGEMENT 
See FUEL MANAGEMENT 
INDIA/COAL INDUSTRY 
Reorganization of Indian coal mining, 4:17783 
INDIA/ENERGY SOURCES 
Utilization of fuels, 4:19361 
INDIA/RENEWABLE ENERGY SOURCES 
Utilization of fuels, 4:19361 
INDIUM/CHEMICAL ANALYSIS 
Levels of chemical contaminants in nonoccupationally exposed 
U.S. residents, 4:19820 (ORNL/EIS-142) 
INDIUM/HEALTH HAZARDS 
Levels of chemical contaminants in nonoccupationally exposed 
U.S. residents, 4:19820 (ORNL/EIS-142) 
INDIUM/POSITRON-ATOM COLLISIONS 
Nuclear excitation during positron annihilation in the K shell of 
heavy atoms, 4:20671 
INDIUM 115/E1-TRANSITIONS 
Nuclear excitation — positron annihilation in the K shell of 
heavy atoms, 4:20671 
INDIUM 117/ENERGY LEVELS 
Nuclear data sheets for A=117, 4:20841 


ing pyrolysis 
I, 4:18132 
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INDIUM 117/ENERGY-LEVEL TRANSITIONS 

Nuclear data sheets for A= 117, 4:20841 

INDIUM PHOSPHIDES/ELECTROCHEMISTRY 

Characterization of n-type semiconducting indium phosphide 
photoelectrodes: stabilization to photoanodic dissolution in 
aqueous solutions of telluride and ditelluride ions, 4:18349 

INDIUM PHOSPHIDES/PHOTOEMISSION 

Photoemission study of Au Schottky-barrier formation on GaSb, 

GaAs, and InP using synchrotron radiation, 4:19840 
INDIUM PHOSPHIDES/SCHOTTKY DEFECTS 

Photoemission study of Au Schottky-barrier formation on GaSb, 

GaAs, and InP using synchrotron radiation, 4:19840 
INDONESIAN TRIGA-MARK-II REACTOR 

See TRIGA-2-BANDUNG REACTOR 
INDOOR AIR POLLUTION/MONITORING 

Industrial hygiene survey. CF Chemicals, Inc., Bartow, Florida, 
4:20286 (PB-278801) 

INDUCTION LOGGING/MEASURING INSTRUMENTS 

Substantiation of methods and the selection of probes for 
determining stratal electrical parameters and penetration zone, 
4:20247 

INDUCTORS 
See SOLENOIDS 
INDUSTRIAL PLANTS 
See also CHEMICAL PLANTS 
COAL GASIFICATION PLANTS 
COAL LIQUEFACTION PLANTS 
COAL PREPARATION PLANTS 
DESALINATION PLANTS 
FEED MATERIALS PLANTS 
GASEOUS DIFFUSION PLANTS 
ISOTOPE SEPARATION PLANTS 
NATURAL GAS PROCESSING °LANTS 
OIL SHALE PROCESSING PLANTS 
PETROCHEMICAL PLANTS 
WASTE PROCESSING PLANTS 
INDUSTRIAL PLANTS/BOILER FUEL 

Combustion characteristics of Ponderosa Pine bark. Technical 
progress report No. 7, September 16, 1977-September 15, 1978, 
4:18270 (DOE/ET/90476-11) 

INDUSTRIAL PLANTS/CO-GENERATION 

Cogeneration, 4:19399 (EPRI-EM-718-W) 

Cogeneration evaluation, 4:19401 (EPRI-EM-718-W) 

Industrial cogeneration: an assessment of system alternatives, 
4:19406 (EPRI-EM-718-W) 

Study on industrial cogeneration potential, 4:19410 (EPRI-EM- 
718-W) 

Utility and industrial energy center (Weyerhaeuser Company and 
Eugene (OR) Water and Electric Board), 4:19407 (EPRI-EM- 
718-W) 

INDUSTRIAL PLANTS/ENERGY CONSERVATION 

Industry's energy specialists find strength in numbers, 4:19607 

INDUSTRIAL PLANTS/ENERGY MANAGEMENT 

Industry's energy specialists find strength in numbers, 4:19607 

INDUSTRIAL PLANTS/FLUE GAS 

Process for reduction of sulfur dioxide to sulfur (Patent), 4:20178 

Process for reduction of SO2, 4:20179 

Process for making nitrogen oxides contained in flue gas harmless 
(Patent), 4:20181 

Process for removing sulfur and NO/sub x/ components from a 
gas stream (Patent), 4:18734 

Simultaneous treatment of SO2 containing stack gases and waste 
water (Patent), 4:18733 

INDUSTRIAL PLANTS/GASEOUS WASTES 

Process for removing nitrogen oxides from waste gas (Patent), 

4:20184 
INDUSTRIAL PLANTS/GEOTHERMAL AIR CONDITIONING 

Effectiveness of use of the heat of geothermal waters for 
rationalization of the energy supply of tea plants (factories), 
4:18631 (CONF-751270-(Summ.)) 

INDUSTRIAL PLANTS/GEOTHERMAL HEATING SYSTEMS 

Prospects for local thermoelectric supply of industrial plants in the 
Far North on the basis of use of the earth’s heat, 4:18614 
(CONF-751270-(Summ.)) 

INDUSTRIAL PLANTS/GEOTHERMAL POWER PLANTS 

Prospects for local thermoelectric supply of industrial plants in the 
Far North on the basis of use of the earth’s heat, 4:18614 
(CONF-751270-(Summ.)) 

INDUSTRIAL PLANTS/GEOTHERMAL PROCESS HEAT 

Preliminary research on geothermal energy industrial complexes. 
Final report, 4:18626 (IDO-1627-4) 

Prospects for local thermoelectric supply of industrial plants in the 
Far North on the basis of use of the earth's heat, 4:18614 
(CONF-751270-(Summ.)) 


INFECTIOUS DISEASES/DIAGNOSIS 


INDUSTRIAL PLANTS/GEOTHERMAL SPACE HEATING 
Effectiveness of use of the heat of geothermal waters for 
rationalization of the energy supply of tea plants (factories), 
4:18631 (CONF-751270-(Summ.)) 
INDUSTRIAL PLANTS/STEAM SYSTEMS 
Thermodynamic similarities between power cycles and industrial 
cycles, 4:19405 (EPRI-EM-718-W) 
INDUSTRIAL PLANTS/TOTAL ENERGY SYSTEMS 
Integrated supply of heat, electric power and motive energy in 
industrial plants, 4:19609 
INDUSTRIAL PLANTS/WASTE HEAT UTILIZATION 
Thermal calculation of a pneumatic channel with a submerged 
heat-exchange surface, 4:19636 
INDUSTRIAL WASTES 
See also REFUSE DERIVED FUELS 
SPENT LIQUORS 
INDUSTRIAL WASTES/AIR POLLUTION 
Impact of industrialization of the California Delta Area. Final 
report, 4:20297 (PB-283165) 
INDUSTRIAL WASTES/COMBUSTION 
Field evaluation of the modular augered-bed heat-recovery solid 
waste incinerator. Final report, 4:19641 (AD-A-054707) 
INDUSTRIAL WASTES/ENVIRONMENTAL IMPACTS 
Industrial Process Profiles for Environmental Use: Chapter 23. 
Sulfur, sulfur oxides, and sulfuric acid. Report for August 1975- 
November 1976, 4:20296 (PB-281490) 
INDUSTRIAL WASTES/OIL SPILLS 
Water Resources Research Program. Transport of oily pollutants 
in the coastal waters of Lake Michigan. An application of rare 
earth tracers, 4:20361 (ANL/WR-78-1) 
INDUSTRIAL WASTES/WASTE MANAGEMENT 
Case studies - environment and energy. Volume I. Handbook, 
4:19352 (AD-A-054410) 
INDUSTRIAL WASTES/WASTE TRANSPORTATION 
Disposal of hazardous wastes - transportation, 4:19647 (PB- 
279682) 
INDUSTRY 
See also CEMENT INDUSTRY 
CHEMICAL INDUSTRY 
COAL INDUSTRY 
CONSTRUCTION INDUSTRY 
ELECTRIC POWER INDUSTRY 
FOOD INDUSTRY 
GEOTHERMAL INDUSTRY 
GLASS INDUSTRY 
METAL INDUSTRY 
MINERAL INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
OIL SHALE INDUSTRY 
PETROLEUM INDUSTRY 
SOLAR INDUSTRY 
SYNTHETIC FUELS INDUSTRY 
TEXTILE INDUSTRY 
WOOD PRODUCTS INDUSTRY 
INDUSTRY/AIR POLLUTION 
Sulfur dioxide control (citations from the American Petroleum 
Institute data base). Report for 1976-April 1978 (130 abstracts), 
4:20281 (NTIS/PS-78/0655) 
INDUSTRY/DEUS 
Gas-cooled reactors for dual energy use, 4:19380 (EPRI-EM-718- 
Ww 


INDUSTRY/ENERGY DEMAND 
Statement and comparison between different studies on energy- 
requirement (In German), 4:19513 (BMFT-FB-T-77-92) 
INDUSTRY/FINANCIAL INCENTIVES 
Technology transfer. Focus for medium-sized and small 
enterprises (German Federal Republic), 4:19351 
INDUSTRY/WASTE MANAGEMENT 
Economic impact analysis of anticipated hazardous waste 
management regulations on the batteries, electronics, and 
special machinery industries. Final report 8 September 1977-10 
February 1978, 4:19298 (PB-280117) 
INERT ATMOSPHERE/PRODUCTION 
Production of nitrogen-rich gas mixtures (Patent; for pressurizing 
oil well), 4:17906 
INERTIAL CONFINEMENT/ACCELERATORS 
Advanced power flow technologies for high current ICF 
accelerators, 4:21115 (SAND-78-1538C) 
INFECTIOUS DISEASES 
See also HEPATITIS 
HERPES SIMPLEX 
INFECTIOUS DISEASES/DIAGNOSIS 
Radiometric methods for rapid diagnosis of viral infection. Report 
no. 4 (final). February 1, 1975-January 31, 1978, 4:20421 (AD-A- 
056719) 





INFLATABLE COLLECTORS/DESIGN 


INFLATABLE COLLECTORS/DESIGN 

Solar energy heat apparatus (Patent), 4:18494 

INFORMATION SYSTEMS 

Development of an identification system for potential ICES 
projects, 4:19372 (ANL/ICES-TM-15) 

Document control and information processing research at the 
Nuclear Regulatory Commission. The Plato Project, 4:18981 
(NUREG/CR-0326) 

INFRARED RADIATION/SPECTROSCOPY 

Synchrotron radiation: a new tool for biophysical spectroscopy in 
the visible and ultraviolet, 4:20374 (BNL-24811) 

INFRARED SPECTROMETERS/GE SEMICONDUCTOR 

DETECTORS 

Continued development of doped-germanium photoconductors for 
astronomical observations at wavelengths from 30 to 120 
micrometers. Final technical report, 4:20215 (N-78-22000) 

INFRARED SURVEYS/DATA ANALYSIS 

Computer-assisted analysis techniques for remote sensing data 

interpretation, 4:20525 
INFRARED SURVEYS/IMAGE PROCESSING 

Computer-assisted analysis techniques for remote sensing data 

interpretation, 4:20525 
INHOMOGENEOUS PLASMA/BRILLOUIN EFFECT 

Stimulated Mandel'shtam-Brillouin scattering in an expanding 

plasma, 4:20990 
INHOMOGENEOUS PLASMA/ELECTROMAGNETIC 

RADIATION 

Behavior of the field of an electromagnetic wave in an 
inhomogeneous plasma near the point at which €/sub x/x 
vanishes, 4:20991 

INHOMOGENEOUS PLASMA/ION ACOUSTIC WAVES 

Parametric excitation of weak ion acoustic turbulence in 

inhomogeneous plasmas, 4:20978 (IPPCZ-213) 
INHOMOGENEOUS PLASMA/PARAMETRIC 

INSTABILITIES 

Study of low-frequency parametric instabilities in inhomogeneous 
plasma, 4:20962 (IPPCZ-213) 

INPUT-OUTPUT ANALYSIS 
Aims, methods, and uses of energy accounting, 4:19335 
INSECTS/GROWTH 

Effect of growth curve and sampling regime on instantaneous- 
growth, removal-summation, and Hynes/Hamilton estimates of 
aquatic insect production: a computerr simulation, 4:20355 

IN-SITU GASIFICATION/COORDINATED RESEARCH 

PROGRAMS 

Underground gasification also in Western Europe, 4:17681 

IN-SITU GASIFICATION/ELECTRICAL SURVEYS 

Instrumentation for in situ coal gasification. III. electrical 

techniques for remote monitoring, 4:17683 
IN-SITU GASIFICATION/ENVIRONMENTAL IMPACTS 

Laboratory measurements of groundwater leaching and transport 
of pollutants produced during underground coal gasification, 
4:20364 

Parametric analysis of pollutant migration following in situ 
gasification of lignite, 4:17757 

IN-SITU GASIFICATION/GEOLOGY 

Summary of the geology at the underground coal gasification site, 

Pricetown, WV, 4:17673 (METC/RI-78/11) 
IN-SITU GASIFICATION/MONITORING 

Instrumentation for in situ coal gasification. III. electrical 

techniques for remote monitoring, 4:17683 
IN-SITU GASIFICATION/SIMULATION 

Analysis and interpretation of laboratory coal gasification 

simulation data, 4:17671 (MERC/CR-78/2) 
IN-SITU GASIFICATION/SITE SELECTION 

Summary of the geology at the underground coal gasification site, 

Pricetown, WV, 4:17673 (METC/RI-78/11) 
IN-SITU RETORTING/CONTROL 

Ignition of in situ oil-shale reports with hot inert gas (preheating), 

4:18024 
IN-SITU RETORTING/IGNITION 
Ignition of in situ oil-shale reports with hot inert gas (preheating), 
4:18024 
INSOLATION/ANNUAL VARIATIONS 
Light and heat solarization, sunshade, 4:18282 
INSOLATION/COMPUTER CALCULATIONS 

Program for calculating solar irradiance and illuminance on 
oriented and sloped surfaces: clear and overcast skies, 4:18284 
(UCRL-Trans-1558) 

INSOLATION/DAILY VARIATIONS 

Light and heat solarization, sunshade, 4:18282 
INSOLATION/LATITUDE EFFECT 

Light and heat solarization, sunshade, 4:18282 
INSOLATION/RECORDING SYSTEMS 

Low-cost insolation recording system, 4:18280 (CONF-780432-) 
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INSTANTONS/QUANTUM CHROMODYNAMICS 
Using field theory in hadron physics, 4:20785 (FERMILAB- 
CONF-78/33-THY) 
INSTRUMENTS (MEASURING) 
See MEASURING INSTRUMENTS 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INTAKE STRUCTURES/SCREENS 
Biological evaluation of devices used for reducing entrainment 
and impingement losses at thermal power plants, 4:18670 
(CONF-7809 109-1) 
INTEGRATED CIRCUITS/RADIATION HARDENING 
Feasibility study of GE-MOV (trademark) protection for hybrid 
circuits. Final technical report, 4:20233 (AD-A-054789) 
INTEGRATED COMMUNITY ENERGY SYSTEMS 
See ICES 
INTEGRATED ENERGY UTILITY SYSTEMS 
See IEUS 
INTEGRATED UTILITY SYSTEMS 
See TOTAL ENERGY SYSTEMS 
INTERFERON/RADIOINDUCTION 
Mechanism of interferon induction by uv-irradiated reovirus, 
4:20441 
INTERMEDIATE BOSONS/PARTICLE PRODUCTION 
What can be expected from experiments with e* e~ colliding 
beams at energy ~ 100 GeV, 4:20752 
INTERMEDIATE BTU GAS/CHEMICAL COMPOSITION 
Formation and control of fuel-nitrogen pollutants in catalytic 
combustion of coal-derived gases. Quarterly report, March 15- 
June 15, 1978, 4:17676 (TID-28997) 
INTERMEDIATE BTU GAS/COMBUSTION 
Formation and control of fuel-nitrogen pollutants in catalytic 
combustion of coal-derived gases. Quarterly report, March 15- 
June 15, 1978, 4:17676 (TID-28997) 
INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
ROTARY ENGINES 
STRATIFIED CHARGE ENGINES 
INTERNAL COMBUSTION ENGINES/CARBURETORS 
Carburetor and method of operating same (Patent), 4:19671 
Fuel flow balancing apparatus (Patent), 4:19672 
INTERNAL COMBUSTION ENGINES/COMBUSTION 
CHAMBERS 
Approximate analytical graph method of computing local heat 
transfer in an internal combustion engine cylinder, 4:19679 
INTERNAL COMBUSTION ENGINES/DESIGN 
Double-piston engine with rotor and complete mass balance 
(Patent), 4:20192 
Fuel flow balancing apparatus (Patent), 4:19672 
Power plant (Patent), 4:19675 
INTERNAL COMBUSTION ENGINES/EXHAUST GASES 
Examples for the application of solid state electrolytes, 4:19326 
INTERNAL COMBUSTION ENGINES/EXHAUST 
RECIRCULATION SYSTEMS 
Exhaust gas recirculation control system (Patent), 4:19674 
INTERNAL COMBUSTION ENGINES/EXHAUST SYSTEMS 
Mathematical model of unsteady flow, 4:19677 
INTERNAL COMBUSTION ENGINES/FUEL INJECTION 
SYSTEMS 
Air-fuel ratio feedback type fuel injection control system (Patent), 
4:19680 
Air-fuel ratio control system for an internal combustion engine 
with a thermal reactor (Patent), 4:19703 
INTERNAL COMBUSTION ENGINES/FUEL-AIR RATIO 
Air-fuel ratio control system for an internal combustion engine 
with a thermal reactor (Patent), 4:19703 
Feedback air-fuel ratio control system for internal combustion 
engine capable of providing cnstant control signal at start of fuel 
feed (Patent), 4:19673 
Supplementary air supply system for an internal combustion 
engine (Patent), 4:19705 
INTERNAL ELECTROMAGNETIC PULSES/SIMULATION 
IEMP/SGEMP simulation program. Final report, 4:20231 (AD- 
A-052702) 
INTERNAL IRRADIATION/RESEARCH PROGRAMS 
Research in radiobiology. Annual report of work in progress in 
the internal irradiation program, 4:20461 (COO-119-253) 
INTERNAL RING DEVICES 
See also TOKAPOLE DEVICES 
INTERNAL RING DEVICES/PLASMA INSTABILITY 
Stability theory for internal ring configurations, 4:20963 (LA- 
7618-MS) 
INTERNATIONAL ATOMIC ENERGY AGENCY 
See IAEA 
INTESTINES 
See also SMALL INTESTINE 
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INTESTINES/PHYSIOLOGY 

Effects of phloretin and theophylline on 3-O-methylglucose 

transport by intestinal epithelial cells, 4:20485 
IODIC ACID/SOLUBILITY 

Iodox recycle studies. Scoping studies of the solubility of iodic 
acid and of vapor-liquid equilibria in the system: 60 to 80% 
Mg(NOs)2-0 to 20% HNOs-20 to 40% H20, 4:18129 (ORNL/ 
TM-6398) 

IODINE/ADSORPTION 

Development of exhaust air filters for reprocessing plants, 4:18089 
(KFK-2500) 

Dry method for recycling iodine-loaded silver zeolite (Patent), 
4:18135 

Laboratory measurements of radionuclide distribution between 
selected ground water and geologic media, 4:20343 (PNL-SA- 
6957) 

Literature survey: methods for the removal of iodine species from 
off-gases and liquid waste streams of nuclear power and nuclear 
fuel reprocessing plants, with emphasis on solid sorbents, 
4:18090 (ORNL/TM-6350) 

IODINE/ENERGY LEVELS 

Evidence supporting tentative identification of Feshbach 
resonances observed in the atomic halogens (Ionization 
potential), 4:20641 (ANL-77-65(Pt.1)) 

IODINE/SORPTION 
Sorption of long-lived radionuclides in clay and rock. Part 2, 
4:18159 (KBS-TR-98) 
IODINE 117/ENERGY LEVELS 
Nuclear data sheets for A= 117, 4:20841 
IODINE 117/ENERGY-LEVEL TRANSITIONS 
Nuclear data sheets for A= 117, 4:20841 
IODINE 129/RADIATION MONITORING 

Transuranium and other long-lived radionuclides in the environs 

of nuclear power plants, 4:20345 
IODINE 131/ADSORPTION 

Silver-impregnated alumina for removal of radioactive methyl 

iodide, 4:18142 
IODINE 131/RADIATION MONITORING 

Animal Investigation Program 1976 annual report: Nevada test 
site and vicinity (Radioanalysis of tissues from animals residing 
on or near NTS in 1976), 4:20350 (EMSL-LV-0539-20) 

IODINE 131/RADIOECOLOGICAL CONCENTRATION 

Animal Investigation Program 1976 annual report: Nevada test 
site and vicinity (Radioanalysis of tissues from animals residing 
on or near NTS in 1976), 4:20350 (EMSL-LV-0539-20) 

IODINE IONS/CHARGE DISTRIBUTION 

Absolute charge state yields of 20 MeV *’I ions emerging from a 

gas stripper, 4:20207 
ION ACOUSTIC WAVES/EXCITATION 
Parametric excitation of weak ion acoustic turbulence in 
inhomogeneous plasmas, 4:20978 (IPPCZ-213) 
ION BEAMS/BEAM EXTRACTION 
Calculations involving ion beam source, 4:20638 
ION BEAMS/BEAM OPTICS 
Calculations involving ion beam source, 4:20638 
ION COLLISIONS 
See also ELECTRON-ION COLLISIONS 
ION-ATOM COLLISIONS 
ION-ION COLLISIONS 
ION COLLISIONS/INELASTIC SCATTERING 

Inequalities that bound mean excitation energies with respect to 

the oscillator-strength distribution, 4:20634 (ANL-77-65(Pt.1)) 
ION COLLISIONS/IONIZATION 

Review of current knowledge of ionization yields, stopping 
power, and related quantities of radiological physics, 4:20635 
(ANL-77-65(Pt.1)) 

ION DETECTION/SOLID SCINTILLATION DETECTORS 

The ion-electron magnetic separation and solid state detector 
detection system flown on IMP 7 and 8: e/sub p/ greater than 
or equal to 50 keV, e/sub e/ greater than or equal to 30 keV. 
Technical report, 4:20216 (PB-280713 

ION MICROPROBE ANALYSIS/AUGER ELECTRON 

SPECTROSCOPY 

Energy analyzed secondary ion mass spectroscopy and 
simultaneous Auger and XPS measurements of ion bombarded 
surfaces, 4:19876 

ION PLASMA WAVES/NONLINEAR PROBLEMS 
Parametric decay of lower hybrid waves in a plasma: Effect of ion 
nonlinearity, 4:20983 
ION SOURCES 
See also ALPHA SOURCES 
NEUTRAL BEAM SOURCES 
PENNING ION SOURCES 
ION SOURCES/BEAM EXTRACTION 

Extraction systems for neutral beam heating of PLT and doublet 

III tokamaks, 4:21101 


IRAQ/INSOLATION 


ION SOURCES/DATA ACQUISITION 

Electrostatic probe diagnostics on the LBL 10 ampere neutral 

beam ion source, 4:21094 (LBL-7952) 
ION SOURCES/DESIGN 

Ion beam generator having concentrically arranged frustoconical 
accelerating grids (Patent), 4:19967 

Ion source (Patent), 4:20637 

ION SOURCES/PHYSICAL RADIATION EFFECTS 

Effect of radiation blistering on voltage holding, 4:21102 

ION-ATOM COLLISIONS/CHARGE EXCHANGE 

Charge transfer between hydrogen atoms and the nuclei of 
multicharged ions with allowance for the degeneracy of the 
final states, 4:20668 

Effect of level degeneracy on charge exchange at a term 
pseudointersection, 4:20667 

ION-ION COLLISIONS/CHARGE EXCHANGE 

Effect of level degeneracy on charge exchange at a term 

pseudointersection, 4:20667 
IONIZING RADIATIONS/SYNERGISM 

Enhancement of the effect of radiation therapy for malignant 
tumors by means of SHF hyperthermal treatment, 4:20428 
(JPRS-72169) 

IONOPHORESIS 
See ELECTROPHORESIS 
IONOSPHERE 
See also C REGION 
D REGION 
E REGION 
F REGION 
IONOSPHERE/CAPACITY 

Predicting proton spectra and riometer absorption from and 
theoretical modelling for U-shaped solar flare radio bursts. Final 
report July 1975-September 1977, 4:20570 (AD-A-056709) 

IONOSPHERE/DENSITY 

Atmospheric density measurement in the middle atmosphere. 
Annual report 1 May 1976-30 June 1977, 4:20229 (AD-A- 
055773) 

IONOSPHERE/DISTURBANCES 

Assessment of processes related to plasma irregularities. Final 
report 15 May-31 December 1977, 4:20601 (AD-A-056250) 

Controlled artificial generation of ultra-low-frequency 
hydromagnetic waves in the ionosphere and magnetosphere. 
Final report January 1975-February 1977, 4:20612 (AD-A- 
052353) 

The relevance of barium releases to problems of the nuclear 
environment. Topical report 1 November 1975-31 December 
1977, 4:20610 (AD-A-056249) 

IONOSPHERE/ELECTRON DENSITY 

Equatorial irregularity campaigns. Part I. Correlated scintillation 
and radar backscatter measurements in October 1976. Interim 
report, 4:20597 (AD-A-054961) 

High latitude ionospheric gradients and their relationshi + shoal 
auroral and magnetospheric boundaries. Final scienti 
July 1, 1975-August 31, 1977, 4:20606 (AD-A-057008) 

IONOSPHERE/EXCITATION 

Assessment and evaluation of simulation data. Final report 1 

March-15 October 1977, 4:20608 (AD-A-055884) 
IONOSPHERE/INFORMATION SYSTEMS 

Solar terrestrial physics data exchange. Interim report, 4:20563 

(AD-A-054101 
IONOSPHERE/ION DENSITY 

Ion cloud modeling. Final report, 19 April 1976-15 February 1977, 

4:20600 (AD-A-055969) 
IONOSPHERE/MONITORING 

Directory of solar-terrestrial physics monitoring stations. Special 

report, 4:20566 (AD-A-055001) 
IONOSPHERE/PLASMA DRIFT 

Ion cloud modeling. Final report, 19 April 1976-15 February 1977, 

4:20600 (AD-A-055969) 
IONOSPHERE/PLASMA INSTABILITY 

Nonlinear analysis of plasma instability excited by the auroral 
electrojet. Final report 1 October 1976-31 December 1977, 
4:20595 (AD-A-053647) 

IONOSPHERE/WAVE PROPAGATION 

Elf propagation in a non-stratified earth-ionosphere waveguide. 

Final report, 4:20609 (AD-A-056143) 
IONS/ENERGY-LEVEL TRANSITIONS 

Relativistic formulas for multipole-transition probabilities 
(Quantum electrodynamics, S matrix, gauge invariance), 4:20675 
(ANL-77-65(Pt.1)) 

IRAN/SOLAR INDUSTRY 

Solar energy commercialization for Middle East countries, 4:18277 

(HCP/CS-4192-2) 
IRAQ/INSOLATION 

Relation between sunshine duration and mean daily solar radiation 

on a horizontal surface in Iraq, 4:18281 





IRAQ/SOLAR INDUSTRY 


IRAQ/SOLAR INDUSTRY 
Solar energy commercialization for Middle East countries, 4:18277 
(HCP/CS-4192- 2) 
IUM/CHEMICAL PROPERTIES 
Electrochemical and physicochemical studies of oxygen layers on 
iridium and ruthenium electrodes, 4:19923 
OCHEMISTRY 


Electrochemical and physicochemical studies of oxygen layers on 
iridium and ruthenium electrodes, 4:19923 
IRIDIUM/SORPTIVE PROPERTIES 
Chemisorption on perfect surfaces and structural defects. 
Technical report (Hand N on W, Mo, Ir, Re), 4:19762 (AD-A- 
056535) 
IRIDIUM 188/ENERGY LEVELS 
Decay of 10.2-day '**Pt, 4:20844 
IRIDIUM FLUORIDES/CHEMICAL REACTIONS 
Xe complexes with Pt, Pd fluorides; Chlorine-2 oxidation by 
transition metal hexafluorides, 4:19893 (LBL-8088) 
IRON/ACTIVATION ANALYSIS 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
IRON/BIOGEOCHEMISTRY 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
IRON/CHEMICAL ANALYSIS 
Iron in water near wastewater lagoons in Yellowstone National 
Park, Wyoming, 4:18640 
IRON/EROSION 
Friction and metal transfer for single-crystal silicon carbide in 
contact with various metals in vacuum, 4:19775 (N-78-21294) 
Wear of single-crystal silicon carbide in contact with various 
metals in vacuum, 4:19776 (N-78-21295) 
IRON/MELTING 
Economic advantages of recent improvements in cold blast cupola 
melting practice, 4:19615 
TRON/NEUTRON REACTIONS 
Comparison of VITAMIN-C master library reaction cross 
sections for iron with multigroup cross sections = by 
the VIM Monte Carlo code, 4:20828 (ORNL/RSIC-41) 
IRON/NEUTRON TRANSPORT 
Comparison of VITAMIN-C master library reaction cross 
sections for iron with multigroup cross sections generated by 
the VIM Monte Carlo code, 4:20828 (ORNL/RSIC-41) 
IRON/PASSIVATION 
The role of passive film growth kinetics and properties in stress 
corrosion and crevice corrosion susceptibility. Technical 
summary report No. 8, December 1976-December 1977, 4:19773 
(AD-A-055366) 
IRON/PHOTON TRANSPORT 
Code implementation of partial-range angular scattering cross 
—— GAMMER and MORSE (6 MeV), 4: 20870 { (ORNL/ 
-41) 
IRON/PHYSICAL RADIATION EFFECTS 
a in swelling of iron caused by irradiation (Patent), 
4:1 
IRON/PION MINUS REACTIONS 
Dimuon production in hadron interactions and search for massive 
states which decay with muon emission (7~ +Fe — p* w~ +X, 
p+Fe — p* wp” +X; 7” +p — Psub(R)+p+X, p+p— 
psub(R)+ 4+ X), 4:20719 (SINR-D-1,2-10400) 
IRON/PROTON REACTIONS 
Behavior of structure function of conserved hadrons in hadron- 
nucleus interactions at mean energies 100, 500 and 1600 GeV, 
4:20723 
Dimuon production in hadron interactions and search for massive 
states which decay with muon emission (7~ + Fe — p* p~ +X, 
p+Fe— w* pw” +X; 7 +p — Psub(R)+p+X, p+p— 
peubiR) +n +2), 4:20719 (JINR-D-1,2-10400) 
IRON/ROOT ABSORPTION 
ten abe distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
IRON/SLIDING FRICTION 
Friction and metal transfer for single-crystal silicon carbide in 
contact with various metals in vacuum, 4:19775 (N-78-21294) 
IRON 52/ENERGY LEVELS 
Nuclear data sheets for A= 52, 4:20831 
IRON 52/ENERGY-LEVEL TRANSITIONS 
Nuclear data sheets for A= 52, 4:20831 
IRON 52/USES 
Biomedical research with cyclotron produced radionuclides. 
Progress report, October 1, 1977-September 30, 1978, 4:20422 
(COO-4268-2) 
IRON 55/RADIATION MONITORING 
Fruit and vegetable radioactivity survey follow-on, Nevada Test 
Site environs, 4:20349 (EMSL-LV-0539-19) 


ERA Vol. 4, No. 8 


IRON 56 TARGET/NEUTRON REACTIONS 
Radiative transitions from unbound states of Fe and Co nuclei, 
4:20834 
IRON ALLOYS 
See also IRON BASE ALLOYS 
Oxygen overvoltages on 50-50 Ni-Fe in KOH 40 w/o, 4:18235 
IRON ALLOYS/CATALYTIC EFFECTS 
Use of multi-metallic bifunctional catalysts for the conversion of 
coal derived synthesis gas to methanol. Progress report No. 3, 
June-August 1978, 4:18262 (BNL-50897) 
IRON ALLOYS/CRYSTAL-PHASE TRANSFORMATIONS 
Austenite transformation kinetics of ferrous alloys, 4:19739 
IRON ALLOYS/ELECTRICAL PROPERTIES 
Effect of particle hardening in copper-iron composite fiber 
materials on mechanical and electrical properties, 4:19731 (IS- 
Trans-104) 
IRON ALLOYS/MECHANICAL PROPERTIES 
Effect of particle hardening in copper-iron composite fiber 
materials on mechanical and electrical properties, 4:19731 (IS- 


Trans-104) 
IRON ALLOYS/PASSIVATION 
The role of passive film growth kinetics and properties in stress 
corrosion and crevice corrosion susceptibility. Technical 
summary report No. 8, December 1976-December 1977, 4:19773 
(AD-A-055366) 
IRON BASE ALLOYS 
See also CAST IRON 
IRON BASE ALLOYS/CORROSION 
Role of molybdenum as an inhibitor of localized corrosion on iron 
in chloride solutions, 4:19783 
IRON BASE ALLOYS/DOMAIN STRUCTURE 
Domain orientation in single-crystal TbFe2 and Tb/sub .27/Dy/ 
sub .73/Fez, 4:19732 (AD-A-055025) 
IRON BASE ALLOYS/MATERIALS TESTING 
Evaluation of materials exposed to high-velocity, high-salinity, 
highly mineralized geothermal brine, 4:18605 (UCRL-80755) 
IRON COMPLEXES/CATALYTIC EFFECTS 
Oxygen electrocatalysis on N4-metal chelates: significance of 
electronic states and charge-transfer-complex formation, 4:19930 
IRON COMPLEXES/CHEMICAL REACTIONS 
Reaction of superoxide radical with iron complexes of E.D.T.A. 
studied by pulse radiolysis. Progress report, December 1, 1977- 
November 30, 1978, 4:19937 (COO-3221. 50) 
IRON IONS/ENERGY-LEVEL TRANSITIONS 
Moments of the oscillator-strength distribution for the Fe'** ion, 
4:20643 (ANL-77-65(Pt. ») 
IRON ISOTOPES/ISOTOPE RATIO 
High precision metal stable isotope ratio measurements using 
volatile metal chelates, 4:19870 (CONF-780501-7) 
IRON ORES 
See also MAGNETITE 
IRON ORES/SMELTING 
Prereduction of iron ores for subsequent electric smelting: a 
reducibility study, 4:19626 
IRON OXIDES 
Iron oxide semiconductor electrodes in photoassisted electrolysis 
of water, 4:18230 
IRON OXIDES/CATALYTIC EFFECTS 
Catalysis and unconventional energy systems, 4:17682 
IRON OXIDES/EQUILIBRIUM 
Experimental study of pyroxene equilibria in the system CaO- 
Mg0-FeO-SiOnz, 4:18641 
IRON OXIDES/PHASE STUDIES 
Experimental study of pyroxene equilibria in the system CaO- 
Mg0-FeO-SiOz, 4:18641 
IRON OXIDES/PHOTOCHEMISTRY 
Photooxidation of water at a-Fe2Os electrodes, 4:18350 
IRON OXIDES/SINTERING 
Low-temperature sintering of iron oxides, 4:19802 
IRON OXIDES/SORPTIVE PROPERTIES 
Regenerable sorbent and method for removing hydrogen sulfide 
rom hot gaseous mixtures (Patent), 4:17745 
IRRIGATION/ENERGY CONSERVATION 
Analysis to develop a program for energy conservation in 
irrigated agriculture, 4:19613 (PNL-2694) 
IRRIGATION/ENERGY CONSUMPTION 
Analysis to develop a program for energy conservation in 
irrigated agriculture, 4:19613 (PNL-2694) 
IRRIGATION/PHOTOVOLTAIC POWER PLANTS 
Mead, Nebraska, 25-kW photovoltaic power system, 4:18302 
(COO-4094-10 


ISCHEMIA/DIAGNOSIS 
Quantitation of ischemic and infarcted myocardium: relation 
between 99-Tc pyrophosphate uptake, and regional and total 
coronary blood flow, myocardial function, and metabolism. 
Final report 1 July 1976-30 June 1977, 4:20423 (PB-279791) 
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ISING MODEL/MONTE CARLO METHOD 
Petit and grand ensemble Monte Carlo calculations of the 
thermodynamics of the lattice gas, 4:20907 
ISOBAR MODEL/ISOBAR MODEL 
Pion-nucleus scattering in the isobar formalism (isobar - hole 
model), 4:20811 (COO-3069-631) 
ISOBAR MODEL/PION REACTIONS 
Pion-nucleus scattering in the isobar formalism (isobar - hole 
model), 4:20811 (COO-3069-631) 
ISOBUTANE 
See 2-METHYLPROPANE 
ISOMERIZATION 
See CHEMICAL REACTIONS 
ISOTOPE ENRICHMENT 
See ISOTOPE SEPARATION 
ISOTOPE PRODUCTION/RADIOCHEMISTRY 
Hot cell chemistry for isotope production at Los Alamos Meson 
Physics Facility, 4:19946 (LA-UR-78-2810) 
ISOTOPE SEPARATION 
(For separation of isotopes of the same element only.) 
See also GAS CENTRIFUGES 
LASER ISOTOPE SEPARATION 
ISOTOPE SEPARATION/GAS CENTRIFUGATION 
Structure of the Stewartson layers in a gas centrifuge. Pt. 1. 
Insulated end plates, 4:18072 
ISOTOPE SEPARATION PLANTS/PERSONNEL 
Site security personnel training manual, 4:18780 (NUREG- 
0464(Vol.1)) 
ISOTOPE SEPARATION PLANTS/SECURITY 
Site security personnel training manual, 4:18780 (NUREG- 
0464(Vol.1)) 
ISX TOKAMAK/IMPURITIES 
Surface impurity studies in the ISX-A tokamak, 4:20944 (CONF- 
781130-7) 
ISX TOKAMAK/MANAGEMENT 
Project engineering aspects of the impurity study experiment, 
4:21007 
ITALY/PETROLEUM REFINERIES 
Actions undertaken and results obtained in the field of energy 
conservation at the trecate refinery, 4:19630 
Energy conservation: measures taken and modifications to vacuum 
distillation plants, 4:19631 
ITALY/POWER SYSTEMS 
Safeguarding the Italian electric power generation and 
transmission system under interference conditions, 4:18751 
ITALY/REACTOR LICENSING 
Italian Law relating to the siting construction and operation of 
nuclear plants. Authorization Procedure, 4:18975 (CNEN-RT/ 
GIU-77-1) 
ITALY/THERMAL SPRINGS 
Determination of the sources and circulation paths of thermal 
fluids: the Abano region, northern Italy, 4:18542 
ITALY/UHV AC SYSTEMS 
1000 KV project, 4:18774 
IUSs 
See TOTAL ENERGY SYSTEMS 


J-3105 RESONANCES 
See PSI-3105 RESONANCES 
JAPAN 
See also HACHIMANTAI 
HATCHOBARU GEOTHERMAL FIELD 
HIROSHIMA 
NAGASAKI 
JAPAN/GEOLOGIC FAULTS 
The release of helium and faults, 4:18565 
JAPAN/GEOTHERMAL FIELDS 
Alteration of rocks due to geothermal activity in Satsuma-Iwo 
Jima, 4:18544 
JAPAN/GEOTHERMAL POWER PLANTS 
Geothermal power plants of Japan: a technical survey of existing 
and planned installations. Report No. CATMEC/9, 4:18580 
(COO-405 1-16) 
JAPAN/GROUND WATER 
Ground water of Satsuma-Iwo Jima (No. 1), 4:18545 
JAPAN/HOT SPRINGS 
The Nishionoshima volcano in 1976, 4:18550 
Yearly changes in dissolved components of Tamagawa hot springs 
in Akita Prefecture, 4:18564 


KALKAR POWER REACTOR 


JAPAN/VOLCANIC REGIONS 
Measurements of the temperature distribution in the Kusatsu- 
Shirane volcano, 4:18549 
Observations of hot-spring waters in the Sakurajima volcanic area 
during the September 1975 through August 1976 period, 
4:18546 
JAPAN/VOLCANISM 
Volcanic activiies of Kusatu-Shiranesan, 4:18547 
Volcanic activity of the Kusatsu-Shirane volcano after the March 
1976 eruption-particularly aerial thermal measurement, 4:18548 
Volcanic activity of Ogasawara-Iwo-Jima associated with 
geothermal activity, 4:18551 
JAPAN/VOLCANOES 
The Nishionoshima volcano in 1976, 4:18550 
JAPAN ATR FUGEN 
See JATR REACTOR 
JAPAN NUCLEAR SAFETY RESEARCH REACTOR 
See NSRR REACTOR 
JAPAN POWER DEMONSTRATION REACTOR 
See JPDR REACTOR 
JATR REACTOR 
From the prototype reactor ‘Fugen’ to a demonstration reactor, 
4:18923 
JEJUNUM 
See SMALL INTESTINE 
JET ENGINE FUELS/CHEMICAL ANALYSIS 
An ultraviolet photometric detector for use in gas 
chromatography. Interim technical report 1 February 1976-31 
March 1977, 4:19865 (AD-A-056257) 
JET ENGINE FUELS/COMBUSTION PROPERTIES 
Combustion properties of high-density fuels. Quarterly report No. 
1, 1 November 1976-31 January 1977, 4:17971 (AD-A-056077) 
JET ENGINE FUELS/FIRE PREVENTION 
Antimisting fuel spillage/air shear tests at Naval Weapons Center. 
Final report September 1975-December 1977, 4:17979 (AD-A- 
056113) 
JET ENGINE FUELS/NONDESTRUCTIVE ANALYSIS 
Hydrogen content of hydrocarbon fuels by a low-resolution 
nuclear resonance method. Interim technical report, 20 July-20 
August 1977, 4:17969 (AD-A-054465) 
JET REACTORS/MAGNET COILS 
Proposed poloidal field system and power supply circuits for the 
joint European torus (JET), 4:21050 
JET REACTORS/MECHANICAL STRUCTURES 
Meechanical structure of the joint European torus (JET), and 
provisions for assembly and remote handling, 4:21008 
JETS/HEAT TRANSFER 
Heat transfer in condensing jets of steam in water (pressure- 
suppressure systems), 4:19180 (CNEN-RT/ING-77-8) 
JOSEPH M. FARLEY-1 REACTOR 
See FARLEY-] REACTOR 
JOSEPHSON EFFECT/MATHEMATICAL MODELS 
Josephson effect in structures with nontunnel conductivity, 
4:20889 
JOSEPHSON JUNCTIONS/CURRENT DENSITY 
Josephson junction in a nonhomogeneous field, 4:20893 
JOSEPHSON JUNCTIONS/MAGNETIC FIELDS 
Josephson junction in a nonhomogeneous field, 4:20893 
Penetration of a magnetic field into a Josephson junction, 4:20891 
JPDR REACTOR/REACTOR COOLING SYSTEMS 
Experimental studies of core flow fluctuations and neutron noise 
in a BWR, 4:18851 
JPDR REACTOR/REACTOR NOISE 
Experimental studies of core flow fluctuations and neutron noise 
in a BWR, 4:18851 
JPDR REACTOR/TEMPERATURE COEFFICIENT 
Moderator temperature coefficient in BWR core, 4:18838 
JUPITER PLANET/PLANETARY MAGNETOSPHERES 
Physics of heavy ions in the magnetosphere. Interim report, 
4:20613 (AD-A-054617) 


K 


K01 

See KAONS NEUTRAL SHORT-LIVED 
K02 

See KAONS NEUTRAL LONG-LIVED 
KAHL-MAIN REACTOR 

See HDR REACTOR 
KALKAR POWER REACTOR 

See SNR-] REACTOR 





KAMCHATKA/GEOTHERMAL POWER PLANTS 


KAMCHATKA/GEOTHERMAL POWER PLANTS 
Economic aspects of exploitation of deposits of thermal waters in 
Kamchatka, 4:18572 (CONF-751270-(Summ.)) 
KAMCHATKA/GEOTHERMAL RESOURCES 
Prospects for the use of the Essovskoe deposit of thermal waters 
on Kamchatka, 4:18535 (CONF-751270-(Summ.)) 
KAMCHATKA/HYDROTHERMAL SYSTEMS 
Use of the hydrodynamic method for calculating the reserves of 
thermal waters of the fissure-vein type, 4:18536 (CONF-751270- 
(Summ. )) 
KAMCHATKA/THERMAL WATERS 
Prospects for the use of the Essovskoe deposit of thermal waters 
on Kamchatka, 4:18535 (CONF-751270-(Summ.)) 
KANSAI-3 REACTOR 
See TAKAHAMA-1] REACTOR 
KANSAI-4 REACTOR 
See TAKAHAMA-2 REACTOR 
KAOLINITE/SORPTIVE PROPERTIES 
Adsorption of Pu(IV) and Pu(VI) under controlled pH and Eh by 
soil minerals, 4:20335 (PNL-SA-6957) 
Batch K/sub d/ experiments with common minerals and 
representative groundwaters, 4:20336 (PNL-SA-6957) 
KAON MINUS REACTIONS/PAIR PRODUCTION 
Study of muon pair production at Serpukhov (7~,(K~, anti p + 
Be; 7~ + W and Cu), 4:20817 (JINR-D-1,2-10400) 
KAON-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 


Inclusive scattering results from the Fermilab Single Arm 
Spectrometer (100 to 175 GeV/c, cross sections, power-law 
behavior, multiplicity), 4:20737 

KAON-PROTON INTERACTIONS/POLARIZATION- 

ASYMMETRY RATIO 

Polarization phenomena in hadron collisions at low momentum 
transfers, 4:20778 

KAONS 
See also KAONS NEUTRAL 
KAONS PLUS 
KAONS/PARTICLE PRODUCTION 

Hadron production from muon scattering at 219 GeV 
(Preliminary results, 219 GeV, upper limits, angular 
distributions, recoil protons), 4:20702 (COO-3064-015) 

KAONS NEUTRAL 
See also KAONS NEUTRAL LONG-LIVED 
KAONS NEUTRAL SHORT-LIVED 
KAONS NEUTRAL/PARTICLE PRODUCTION 

Inclusive and semi-inclusive distributions of neutral strange 
particles produced in 7 p interactions at 4.9, 7.5, and 40 GeV/ 
c, 4:20732 

KAONS NEUTRAL LONG-LIVED/LEPTONIC DECAY 

wey of the relative probabilities of the decays K°/sub L/ 

~ and K°/sub L/—+p* p~ y, 4:2074 
KAON Ss NEUTRAL LONG-LIVED/RADIATIVE DECAY 
Calculation of the relative probabilities of the decays K°/sub L/ 
—p* w~ and K°/sub L/—+p:* wo y, 4:20748 
KAONS NEUTRAL SHORT-LIVED/RADIATIVE DECAY 
Theory of weak interaction, 4:20756 (JINR-D-1,2-10400) 
KAONS PLUS/PARTICLE PRODUCTION 

Pion structure function from low-p/sub T/ hadron production 

(Recombination model), 4:20728 (DOE/ER/70004-204) 
KASHIMA-1 REACTOR 

See SHIMANE-1 REACTOR 

NKRAFTWERK OBRIGHEIM 

See OBRIGHEIM REACTOR 

FTWERK RWE-BAYERNWERK 

See RWE-BAYERNWERK REACTOR 
KEROGEN/INFRARED SPECTRA 

Characteristics of non-structural microcomponents of trace 
organic matter as determined by infrared spectra of 
debitumenized kerogen, 4:18035 

KEROGEN/PETROLOGY 

Characteristics of non-structural microcomponents of trace 
organic matter as determined by infrared spectra of 
debitumenized kerogen, 4:18035 

KEROGEN/PYROLYSIS 

Destruction of Baltic shale kerogen in an aluminum bromide melt, 
4:18034 

—. in situ oil-shale reports with hot inert gas (preheating), 


KEROSENE/COMBUSTION PRODUCTS 
Experimental study of the amplification coefficients in a CO: gas- 
dynamic laser in combustion products of a series of liquid 
hydrocarbon fuels, 4:19957 
MHD composition and properties of working fluids in open cycle 
magnetohydrodynamic generators, 4:19479 (CONF-770402-7) 
K-HARMONICS METHOD/PERTURBATION THEORY 
Method of hyperspherical harmonics, 4:20863 


ERA Vol. 4, No. 8 


K-HARMONICS METHOD/SERIES EXPANSION 
Method of hyperspherical harmonics, 4:20863 
KIDNEYS/PATHOLOGICAL CHANGES 
Early distribution and excretion of **°U in the beagle, 4:20471 
(COO-119-253) 
Zn-DTPA safety in the mouse fetus, 4:20483 (COO-119-253) 
KILNS/RETROFITTING 
Opportunities for energy conservation in finished concrete 
products. Final report, 4:19612 (HCP/CS-1549) 
KILNS/THERMAL INSULATION 
Opportunities for energy conservation in finished concrete 
products. Final report, 4:19612 (HCP/CS-1549) 
KINETICS EQUATION (REACTOR) 
See REACTOR KINETICS EQUATIONS 
KIZILDERE GEOTHERMAL FIELD/GEOTHERMAL POWER 
PLANTS 
Turkey: first hot springs 
KNK-2 REACTOR/CONSTRU: 
Construction of KNK II, 4:18945 
KNK-2 REACTOR/REACTOR LICENSING 
Licensing procedure for the reactor KNK II, 4:18971 
KNK-2 REACTOR/REACTOR SAFETY 
Central problems in safety design, 4:19276 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KOLA-1 REACTOR/STEAM TURBINES 
Experimental investigation of the operation of the VVER-440 
power block towards the end of the working period under 
sliding initial steam pressure, 4:18870 
KOLA-2 REACTOR/STEAM TURBINES 
Experimental investigation of the operation of the VVER-440 
power block towards the end of the working period under 
sliding initial steam pressure, 4:18870 
KRAFLA GEOTHERMAL FIELD/GEOTHERMAL POWER 
PLANTS 
MHI's recent achievements in the field of geothermal power 
generation, 4:18579 
KRB REACTOR 
See RWE-BAYERNWERK REACTOR 
KRUEMMEL REACTOR/REACTOR LICENSING 
Publication concerning licensing notices for the Kernkraftwerk 
Kruemmel, 4:18845 
KRYPTON 86 REACTIONS/COMPOUND-NUCLEUS 
REACTIONS 
Evaporation residue products from reactions with **Kr, 4:20837 
KRYPTON 86 REACTIONS/FISSION 
Evaporation residue products from reactions with **Kr, 4:20837 
KS-150 REACTOR 
BOHUNICE A-1] REACTOR 
KUR REACTOR/REACTOR NOISE 
Some relations of neutronic ncise with fluctuation of inlet coolant 
temperature and vibration of a control rod obtained by 
simultaneous measurements at KUR, 4:19162 
KUWAIT/SOLAR INDUSTRY 
Solar energy commercialization for Middle East countries, 4:18277 
(HCP/CS-4192-2) 
KWO REACTOR 
See OBRIGHEIM REACTOR 
KYOTO UNIVERSITY REACTOR 
See KUR REACTOR 


r plant, 4:18562 
ON 


L 


LABORATORY ANIMALS/RADIONUCLIDE KINETICS 
Research in radiobiology. Annual report of work in progress in 
the internal irradiation program, 4:20461 (COO-119-253) 
LAGRANGIAN FIELD THEORY/RENORMALIZATION 
Counterterms technique in the renormalization theory, 4:20797 
(JINR-D-1,2-10400) 
Dynamics of conformally invariant field theory, 4:20787 (JINR-D- 
1,2-10400) 
LAGRANGIAN FIELD THEORY/SUPERSYMMETRY 
Local supersymmetry and gravitation, 4:20788 (JINR-D-1,2- 
10400) 


LAKES/TEMPERATURE MEASUREMENT 
Marysville Lake hydrothermal study. Report 2. 2250-MW project; 
hydraulic and mathematical model investigation. Technical 
report January-May 1977, 4:19282 (AD-A-052655) 
LAKES/WATER POLLUTION 
Mechanism of the formation of pink water. Technical report, 
4:19933 (AD-A-056314) 
LAMBDA NEUTRAL 
See LAMBDA PARTICLES 
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LAMBDA PARTICLES/PARTICLE PRODUCTION 
Cross section for production of cumulative A° hyperons, 4:20730 
Inclusive and semi-inclusive distributions of neutral strange 
particles produced in 7~ p interactions at 4.9, 7.5, and 40 GeV/ 
c, 4:20732 
BS 


See SHEEP 
LAMINAR FLOW/ADSORPTION 
Adsorption on the walls of a cylindrical channel, 4:20129 
LAMINAR FLOW/BOUNDARY LAYERS 
Influence of external flows on heat transfer in the boundary layer 
of continuously moving plate, 4:20133 
LAMINAR FLOW/HEAT TRANSFER 
Heat exchange in laminar and turbulent fluid flow in a circular 
tube, 4:20136 
LAMPF LINAC/HOT CELLS 
Hot cell chemistry for isotope production at Los Alamos Meson 
Physics Facility, 4:19946 (LA-UR-78-2810) 
LAND RECLAMATION/REGULATIONS 
Western coal financing workshops (Western USA), 4:17844 (PB- 
265706) 
LAND USE/ECONOMICS 
Land use control: evaluating economic and political effects 
(Book), 4:19356 
LAND USE/PLANNING 
Land use control: evaluating economic and political effects 
(Book), 4:19356 
LAND USE/REGULATIONS 
Building codes, land use controls, and other regulations to 
encourage solar energy use, 4:18296 
LANDAU DAMPING/ELECTRONS 
Parametric decay of lower hybrid waves in a plasma: Effect of ion 
nonlinearity, 4:20983 
LANGMUIR PROBE/RESPONSE FUNCTIONS 
The behavior of gridded spherical and planar electron probes in a 
non-Maxwellian plasma. Environmental research papers, 
4:20615 (AD-A-056961) 
LANGUAGES (PROGRAMMING) 
See PROGRAMMING LANGUAGES 
LANTHANIDES 
See RARE EARTHS 
LANTHANUM/ACTIVATION ANALYSIS 
Rare-earth elements in some coal basins of Bulgaria, 4:17759 
Studies on the instrumental neutron activation analysis by 
cadmium ratio method and pair comparator method, 4: 19863 
LANTHANUM/ENERGY LEVELS 
Atomic energy levels - the rare earth elements. (the spectra of 
lanthanum, cerium, praseodymium, neodymium, promethium, 
samarium, europium, gadolinium, terbium, dysprosium, 
holmium, erbium, thulium, ytterbium, and lutetium) (66 atoms 
and ions), 4:20646 (PB-282067) 
LANTHANUM 143/ENERGY LEVELS 
Nuclear data sheets for A= 143, 4:20838 
LANTHANUM 143/ENERGY-LEVEL TRANSITIONS 
Nuclear data sheets for A= 143, 4:20838 
LANTHANUM COMPOUNDS/CRYSTAL-PHASE 
TRANSFORMATIONS 
Photoferroelectric image storage in antiferroelectric phase PLZT 
ceramics, 4:19813 (SAND-78-1034C) 
LANTHANUM COMPOUNDS/PHOTOCONDUCTIVITY 
Photoferroelectric image storage in antiferroelectric phase PLZT 
ceramics, 4:19813 (SAND-78-1034C) 
LANTHANUM FLUORIDES/CRYSTAL FIELD 
Energy level structure and transition probabilities in the spectra of 
the trivalent lanthanides in LaF; (Tables, diagrams), 4:20644 
(ANL-78-XX-95) 
LANTHANUM IONS/ENERGY LEVELS 
Energy level structure and transition probabilities in the spectra of 
the trivalent lanthanides in LaF; (Tables, diagrams), 4:20644 
(ANL-78-XX-95) 
LASER CAVITIES/GAS FLOW 
Design and evaluation of a facility to study two-dimensional 
supersonic air-helium mixing. Final report, 4:20036 (AD-A- 
056937) 
LASER CAVITIES/STABILIZATION 
Properties of ring lasers containing optical elements with magnetic 
circular dichroism, 4:20091 
LASER FUSION REACTORS/COMMERCIALIZATION 
Civilian applications of laser fusion, 4:21118 (UCRL- 
52349(Rev.1)) 
LASER FUSION REACTORS/FIRST WALL 
Combination first wall and parabolic lithium mirror for a laser- 
driven pellet fusion reactor, 4:21120 
LASER FUSION REACTORS/MIRRORS 
Combination first wall and parabolic lithium mirror for a laser- 
driven pellet fusion reactor, 4:21120 


LASER-PRODUCED PLASMA/EMISSION SPECTRA 


LASER FUSION REACTORS/PLASMA DIAGNOSTICS 

Laser fusion diagnostics, 4:20931 (UCRL-81088(Rev.1)) 

LASER ISOTOPE SEPARATION/RESEARCH PROGRAMS 

Lasers for isotope separation. Final report, January 1, 1975- 
September 30, 1977, 4:18074 (COO-2521-3) 

LASER MATERIALS/ENERGY TRANSFER 

Multistep energy migration and radiationless relaxation processes 
in phosphor and laser crystals. Technical report, 4: 19836 (AD- 
A-055231) 

LASER MATERIALS/GLASS 

Effects of various polishing media and techniques on the surface 

finish and behavior of laser glasses, 4:19830 KUCRL-81220) 
LASER MATERIALS/MACHINING 

Diamond use in grinding, drilling, and machining operations 
(citations from the NTIS data base). Final report for 1964-June 
1978, 4:19962 (NTIS/PS-78/0583) 

LASER MATERIALS/OPTICAL PROPERTIES 

Final report. June 15, 1975-December 31, 1976, Part I (Optical 

properties of low-loss laser windows), 4:19812 (AD-A-056955) 
LASER MATERIALS/REFRACTIVITY 

Empirical relationships for predicting nonlinear refractive index 

changes in optical solids, 4:20074 
LASER MATERIALS/RESEARCH PROGRAMS 

New electronic transition laser systems. Technical report No. 1, 

February 17, 1977-August 17, 1977, 4:20034 (AD-A-056810) 
LASER MIRRORS/ALIGNMENT 

Analysis and design modification of an airborne mirror alignment 

system. Master's thesis, 4:20029 (AD-A-056093) 
LASER MIRRORS/DESIGN 

Vibrating mirror system suitable for q-switching large-aperture 

lasers, 4:20016 (AD-A-054873) 
LASER MIRRORS/MACHINING 

Diamond use in grinding, drilling, and machining operations 
(citations from the NTIS data base). Final report for 1964-June 
1978, 4:19962 (NTIS/PS-78/0583) 

LASER RADIATION/BEAM MONITORING 

Silicon vidicon system for measuring laser intensity profiles, 

4:20218 
LASER RADIATION/BEAM PROFILES 

Digital processing of the signal from a slit camera for the analysis 
of laser pulses, 4:20118 (UCRL-Trans-11425) 

Method and apparatus for reducing coherence of high-power laser 
beams (Patent), 4:20058 

LASER RADIATION/BIOLOGICAL EFFECTS 

Comparison of the maximum permissible exposure with the doses 
required to induce retinal alterations from Q-switched ruby laser 
exposures. Interim report, 1 August-31 October 1976, 4:20491 
(AD-A-054119) 

Laser-induced thermal damage of skin. Final report, September 
1976-April 1977, 4:20508 (AD-A-054612) 

Retinal alterations produced by low level gallium arsenide laser 
exposure. Interim report, 1 May-31 December 1976, 4:20492 
(AD-A-054122) 

LASER RADIATION/ENERGY CONVERSION 

Space electric power design study (Laser energy conversion to 

electricity using heat engine), 4:19472 (N-78-21590) 
LASER RADIATION/FOCUSING 

Self-focusing effect of an intense laser beam, 4:20114 

Thermally induced self-focusing of a laser beam possessing spatial 
and temporal inhomogeneity, 4:2 

LASER RADIATION/HEALTH HAZARDS 

Laser hazards: biomedical threshold level investigations. Interim 
report, 1 September 1976-31 January 1977, 4:20493 (AD-A- 
054125) 

LASER RADIATION/MAXIMUM PERMISSIBLE EXPOSURE 

Comparison of the maximum permissible exposure with the doses 
required to induce retinal alterations from Q-switched ruby laser 
exposures. Interim report, 1 August-31 October 1976, 4:20491 
(AD-A-054119) 

LASER RADIATION/MODULATION 

Laser-damage-resistant transparent conductive indium tin oxide 

coatings, 4:20049 
LASER RADIATION/SAFETY STANDARDS 

Laser hazards: biomedical threshold level investigations. Interim 
report, 1 September 1976-31 January 1977, 4:20493 (AD-A- 
054125) 

LASER-PRODUCED PLASMA/BRILLOUIN EFFECT 

Stimulated Mandel’shtam-Brillouin scattering in an expanding 
plasma, 4:20990 

LASER-PRODUCED PLASMA/ELECTRON DENSITY 

Dependence of the spectrum of hydrogen-like ions on the electron 

density in a laser plasma, 4:20933 
LASER-PRODUCED PLASMA/EMISSION SPECTRA 

Dependence of the spectrum of hydrogen-like ions on the electron 

density in a laser plasma, 4:20933 





LASER-PRODUCED PLASMA/MAGNETIC FIELDS 


LASER-PRODUCED PLASMA/MAGNETIC FIELDS 
Hydrodynamic instability and spontaneous magnetic fields in a 
spherical laser plasma, 4:20967 
Studies of spontaneous magnetic fields in laser-produced plasmas 
by Faraday rotation. Interim report, 4:21024 (AD-A-055913) 
LASER-PRODUCED PLASMA/PLASMA DIAGNOSTICS 
Laser driven implosion of gas filled microballoons, 4:20927 (RL- 
78-020) 
LASER-PRODUCED PLASMA/THERMAL CONDUCTION 
Re-examination of strongly flux limited thermal conduction in 
laser produced plasmas, 4:20940 
LASER-PRODUCED PLASMA/X-RAY EMISSION ANALYSIS 
Laser driven implosion of gas filled microballoons, 4:20927 (RL- 
78-020) 
LASERS 
See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 
CHEMICAL LASERS 
DYE LASERS 
GAS LASERS 
NEODYMIUM LASERS 
RUBY LASERS 
SEMICONDUCTOR LASERS 
SOLID STATE LASERS 
X-RAY LASERS 
LASERS/ELECTRONIC STRUCTURE 
Calculation of the energetics and collision dynamics of electronic 
transition lasers. Interim report, 4:20035 (AD-A-056896) 
LASERS/LASER MATERIALS 
Empirical relationships for wets nonlinear refractive index 
changes in optical solids, 4:20074 
LASERS/MODULATION 
Method and apparatus for controlling the intensity of a laser ouput 
beam (Patent), 4:20057 
LASERS/OPTICAL PUMPING 
Research in laser processes. Semi-annual report 1 February-31 
July 1977, 4:20027 (AD-A-056030) 
LASERS/POWER 
High energy laser beam sampling meter (Patent), 4:20120 
LASERS/Q-SWITCHING 
The synthesis of substituted nickel dithiene complexes with intense 
electronic transitions in the infrared region. Final report, 1 June 
1976-30 November 1977, 4:20015 (AD-A-054675) 
LASERS/RESEARCH PROGRAMS 
Light detection and ranging (LIDAR). Volume 2. 1975-June, 1978 
(a bibliography with abstracts). Report for 1975-June 78 (268 
abstracts), 4:20280 (NTIS/PS-78/0640) 
New electronic transition laser systems. Technical report No. 1, 
February 17, 1977-August 17, 1977, 4:20034 (AD-A-056810) 
Research in laser processes. Semi-annual report 1 February-31 
July 1977, 4:20027 (AD-A-056030) 
LASERS/REVIEWS 
Tunable lasers for waste management photochemistry applications 
(Dye lasers, excimer lasers, IR lasers), 4:18128 (LA-7113-MS) 
LASERS/STABILIZATION 
Optimization and comparison of the characteristics of optical 
interference discriminators, 4:20097 
LASERS/USES 
Laser-plasma weapons-effects-simulation progress report, 4:20045 
(SAND-78-0920) 
Method and apparatus for laser treatment of geological formations 
(Patent), 4:17914 
LASERS/WINDOWS 
Topics in optical materials and device research. Final technical 
report September 1976-September 1977, 4:20022 (AD-A-055432) 
LATENT HEAT STORAGE 
Basic physical and chemical processes for storage of heat, 4:19295 
LATIN AMERICA 
See also SOUTH AMERICA 
LATIN AMERICA/ECONOMIC DEVELOPMENT 
OAS as catalyst (Survey of direct-support and stimulative 
activities), 4:19350 
LATIN AMERICA/RESOURCE DEVELOPMENT 
OAS as catalyst (Survey of direct-support and stimulative 
activities), 4:19350 
LATTICES (REACTOR) 
See REACTOR LATTICES 
LAWRENCE LIVERMORE LABORATORY/MONITORING 
FM CATV provides intrusion protection, 4:18195 (UCRL-50025- 
78-1) 
LAWRENCE LIVERMORE LABORATORY/PERSONNEL 
Creativity: blockages and patterns of some employees at the 
Lawrence Livermore Laboratory, 4:21141 (UCRL-52805) 
LAWRENCE LIVERMORE LABORATORY/RESEARCH 
PROGRAMS 
Energy and Resource Planning Group FY 1978 annual report, 
4:19334 (UCRL-50029-78) 
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LEAD/BIOLOGICAL EFFECTS 
Environmental contaminants as origins of disordered behavior, 
4:20488 (UR-3490-1473) 
LEAD/CHEMICAL ANALYSIS 
Leveis of chemical contaminants in nonoccupationally exposed 
U.S. residents, 4:19820 (ORNL/EIS-142) 
LEAD/CREEP 
Change in the creep properties of a lead encasement due to a 
mechanical impact, 4:18156 (KBS-TR-85) 
LEAD/ELECTROCHEMICAL CORROSION 
Measurements of galvanic corrosion of lead in contact with 
titanium and measurement of the corrosion potential of titanum 
during y-irradiation. Three technical notes, 4:18151 (KBS-TR- 
67 


LEAD/ENERGY-LEVEL TRANSITIONS 
Search for parity violating neutral currents in atomic physics, 
4:20645 (JINR-D-1,2-10400) 
LEAD/EVAPORATION 
Evaluation of trace element release from fluidized-bed combustion 
systems. Final report, December 1975-January 1977, 4:17834 
(PB-281321) 
LEAD/HEALTH HAZARDS 
Levels of chemical contaminants in nonoccupationally exposed 
U.S. residents, 4:19820 (ORNL/EIS-142) 
LEAD/PION MINUS REACTIONS 
Study of 7” A interactions with emission of several fast protons, 
4:20734 
LEAD/RADIATION HEATING 
Experience with the DLC-37/EPR cross section library for 
preliminary gamma-ray heating analysis of the Purdue 
University fast breeder blanket facility, 4:19145 (ORNL/RSIC- 
41 


LEAD/TOXICITY 
Environmental contaminants as origins of disordered behavior, 
4:20488 (UR-3490-1473) 
LEAD 202/ENERGY LEVELS 
Nuclear data sheets for A= 202, 4:20845 
LEAD 202/ENERGY-LEVEL TRANSITIONS 
Nuclear data sheets for A= 202, 4:20845 
LEAD 203/ENERGY LEVELS 
Multiplet structure in 7°° Pb, 4:20846 
LEAD 205 TARGET/PROTON REACTIONS 
Multiplet structure in 7° Pb, 4:20846 
LEAD 208 TARGET/PROTON REACTIONS 
Uncertainties in neutron densities determined from analysis of 0.8 
GeV polarized proton scattering from nuclei, 4:20833 
LEAD 210/BIOLOGICAL RADIATION EFFECTS 
Preface to the injection tables (Pathological changes following 
injection of various doses of selected radionuclides), 4:20453 
(COO-119-253) 
LEAD 210/MATERIAL BALANCE 
210Pb balance in Long Island Sound, 4:20366 
LEAD 211/ENERGY LEVELS 
Nuclear data sheets for A=211, 4:20847 
LEAD 211/ENERGY-LEVEL TRANSITIONS 
Nuclear data sheets for A=211, 4:20847 
LEAD 212/TISSUE DISTRIBUTION 
Early retention and distribution of injected ?**Ra in beagles, 
4:20468 (COO-119-253) 
LEAD COMPOUNDS/CRYSTAL-PHASE TRANSFORMATIONS 
Photoferroelectric image storage in antiferroelectric phase PLZT 
ceramics, 4:19813 (SAND-78-1034C) 
LEAD COMPOUNDS/PHOTOCONDUCTIVITY 
Photoferroelectric image storage in antiferroelectric phase PLZT 
ceramics, 4:19813 (SAND-78-1034C) 
LEAD FLUORIDES/MATERIALS TESTING 
Laser-damage resistant coatings for the 16-um region, 4:20145 
LEAD FLUORIDES/NUCLEAR MAGNETIC RESONANCE 
Nuclear magnetic relaxation by paramagnetic impurities in 
superionic conductors, 4:20885 
LEAD SELENIDES/ELECTRICAL PROPERTIES 
Electrical and recombination properties of electron-irradiated Pb/ 
sub len-dashx/Sn/sub x/Te and Pb/sub len-dashy/Sn/sub y/Se 
crystals, 4:19850 
LEAD SELENIDES/PHYSICAL RADIATION EFFECTS 
Electrical and recombination properties of electron-irradiated Pb/ 
sub len-dashx/Sn/sub x/Te and Pb/sub len-dashy/Sn/sub y/Se 
crystals, 4:19850 
LEAD SULFIDES/CRITICAL FIELD 
Superconductivity of certain ternary molybdenum compounds, 
+:19837 (N-78-21958) 
LEAD TEL” URIDES/ELECTRICAL PROPERTIES 
Electrical and recombination properties of electron-irradiated Pb/ 
sub len-dashx/Sn/sub x/Te and Pb/sub len-dashy/Sn/sub y/Se 
crystals, 4:19850 
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LEAD TELLURIDES/PHYSICAL RADIATION EFFECTS 

Electrical and recombination properties of electron-irradiated Pb/ 
sub len-dashx/Sn/sub x/Te and Pb/sub len-dashy/Sn/sub y/Se 
crystals, 4:19850 

LEAD-ACID BATTERIES/BATTERY CHARGERS 

Power supply system for traction batteries, 4:19329 

System evaluation of lead-acid battery chargers. 2. Cells with cast 
lead-calcium grids, 4:19325 

LEAD-ACID BATTERIES/BATTERY SEPARATORS 

Battery separator having coated ribs (Patent), 4:19321 

Process for making a wettable polyolefin battery separator 
(Patent), 4:19324 

LEAD-ACID BATTERIES/CLOSURES 
Battery filling and venting structure (Patent), 4:19319 
LEAD-ACID BATTERIES/COMPARATIVE EVALUATIONS 

Power from batteries. Modern battery technology has the right 

energy source for every field of application, 4:19311 
LEAD-ACID BATTERIES/SERVICE LIFE 

System evaluation of lead-acid battery chargers. 2. Cells with cast 

lead-calcium grids, 4:19325 
LENSES 

See also ELECTROMAGNETIC LENSES 
LENSES/RESEARCH PROGRAMS 

Light detection and ranging (LIDAR). Volume 2. 1975-June, 1978 
(a bibliography with abstracts). Report for 1975-June 78 (268 
abstracts), 4:20280 (NTIS/PS-78/0640) 

LEPTON-BARYON INTERACTIONS 
See also LEPTON-NUCLEON INTERACTIONS 
LEPTON-BARYON INTERACTIONS/BREMSSTRAHLUNG 

Possible measurement of quark charges in deep-inelastic 

bremsstrahlung, 4:20746 
LEPTON-BARYON INTERACTIONS/DEEP INELASTIC 

SCATTERING 

Possible measurement of quark charges in deep-inelastic 
bremsstrahlung, 4:20746 

LEPTON-NUCLEON INTERACTIONS 
See also DEEP INELASTIC SCATTERING 
ELECTRON-NUCLEON INTERACTIONS 
MUON-NUCLEON INTERACTIONS 
NEUTRINO-NUCLEON INTERACTIONS 
LEPTON-NUCLEON INTERACTIONS/SCALE INVARIANCE 
Charm production and scaling violation in high-energy lepton 
scattering, 4:20758 (JINR-D-1,2-10400) 
LEPTONS 
See also ELECTRONS 
HEAVY LEPTONS 
MUONS 
NEUTRINOS 
LEPTONS/PAIR PRODUCTION 

New approach to lepton pair production (Thermal parton model), 
4:20754 (DOE/ER/70004-208) 

Nonfactorizability of inclusive distributions in perturbative QCD 
(Leading algorithms approximation, large-angle gluon 
correction, transverse momentum), 4:20753 (DOE/ER-70004- 
205) 

Sum rules and moments for lepton-pair production (Cross sections, 
Drell-Yan formula), 4:20755 (DOE/ER/70004-210 

LEPTONS/PARTICLE PRODUCTION 

Possible mechanisms of lepton direct production in NN collisions 

(p/sub t/ = 1.5 GeV/c), 4:20781 (JINR-D-1,2-10400) 
LEPTONS/TRANSVERSE MOMENTUM 

Nonfactorizability of inclusive distributions in perturbative QCD 
(Leading algorithms approximation, large-angle gluon 
correction, transverse momentum), 4:20753 (DOE/ER-70004- 


205) 
LETTUCE/PHOTOSYNTHESIS 
Ecological effects of atmospheric releases from synthetic fuels 
processes (Phytotoxicity of selected gas-stream emissions), 
4:20480 (UCRL-81691) 
LETTUCE/PLANT GROWTH 
Ecological effects of atmospheric releases from synthetic fuels 
processes (Phytotoxicity of selected gas-stream emissions), 
4:20480 (UCRL-81691) 
LEUKEMIA VIRUS/INFECTIVITY 
Role of committed and uncommitted hematopoietic stem cells as 
targets for Rauscher and friend leukemia virus, 4:20431 
LI-DRIFTED GE DETECTORS/PERFORMANCE 
Comparison of some gamma detectors and environmental 
measurement of small Ar*! releases from a Triga reactor, 
4:20217 (VTT-REA-37) 
LIGASES/BIOCHEMICAL REACTION KINETICS 
Structural studies of Bacillus subtilis glutamine synthetase. Further 
purification, sulfhydryl groups, and the NH2-terminal amino 
acid sequence, 4:20391 


LIQUEFIED NATURAL GAS/FINANCING 


LIGASES/MOLECULAR STRUCTURE 
Structural studies of Bacillus subtilis glutamine synthetase. Further 
purification, sulfhydryl groups, and the NH2-terminal amino 
acid sequence, 4:20391 
LIGHT 
See VISIBLE RADIATION 
LIGHTING SYSTEMS 
Some problems of lighting the buildings for cattle-breeding, 
4:19617 
LIGHTING SYSTEMS/BIOLOGICAL EFFECTS 
Intermittent illumination increases biophotolytic hydrogen yield 
by Anabaena cylindrica, 4:20415 
LIGHTING SYSTEMS/ENERGY CONSERVATION 
Phase II report on energy efficient electronic ballasts for a two-40 
watt fluorescent lamp system, 4:19518 (LBL-7871) 
LIGHTING SYSTEMS/PERFORMANCE TESTING 
Phase II report on energy efficient electronic ballasts for a two-40 
watt fluorescent lamp system, 4:19518 ne 
LIGHTING SYSTEMS/SPECIFICATIONS 
Obstruction marking and lighting, 4:20149 (AC-70/7460-1E) 
LIGNITE/ALKYLATION 
Side reactions in the reductive alkylation of low-rank coal, 4:17720 
LIGNITE/CHEMICAL COMPOSITION 
Boron compounds. XLVII. Quantitative determination of 
hydroxyl groups in lignites using activated triethylborane, 
4:17717 
LIGNITE/COMPARATIVE EVALUATIONS 
Comparison of solvent-refined lignite with solvent-refined 
bituminous coals, 4:17698 
LIGNITE/SOLVENT EXTRACTION 
Comparison of solvent-refined lignite with solvent-refined 
bituminous coals, 4;17698 
LIGNITE/SORPTIVE PROPERTIES 
Sorption capability of lignite, 4:17733 
LIMESTONE/CHEMICAL REACTIONS 
Limestone reactivities with SO2 as determined by 
thermogravimetric analysis and as measured in pilot scale 
fluidized-bed coal combustors, 4:17836 
LIMESTONE/COMBUSTION 
Limestone reactivities with SO2 as determined by 
thermogravimetric analysis and as measured in pilot scale 
fluidized-bed coal combustors, 4:17836 
LIMESTONE/REGENERATION 
Regeneration of calcium-based SO: sorbents for fluidized-bed 
combustion: engineering evaluation. Annual report December 
1975-January 1977, 4:18726 (PB-281317) 
LIMESTONE/SORPTIVE PROPERTIES 
Thermogravimetric study of the effect of pore volume-pore size 
distribution on the sulfation of calcined limestone, 4:17744 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 
See also LAMPF LINAC 
LINEAR ACCELERATORS/BEAM DYNAMICS 
Nanosecond beam in a linear accelerator, 4:20204 
LINEAR ACCELERATORS/DESIGN 
Linear accelerator having a side cavity coupled to two different 
diameter cavities (Patent), 4:20201 
Variable energy highly efficient linear accelerator (Patent), 
4:20202 
LINEAR THETA PINCH DEVICES/SIMULATION 
Computer simulation of a staging system for a theta-pinch reactor, 
4:21014 
LINEAR THETA PINCH DEVICES/TEST FACILITIES 
Adaptation of a linear theta-pinch for a FERF, 4:21128 
LINERS/DESIGN 
Inner wall of a pressure vessel (Patent), 4:19068 
LIPASES/MOLECULAR STRUCTURE 
Amino acid sequence of phospholipase Ao-a from the venom of 
Crotalus adamanteus, 4:20385 
LIPPMANN-SCHWINGER EQUATION/PROPAGATOR 
Expansion of the propagator in power series of the coupling 
constant, 4:20899 
LIQUEFACTION 
See also COAL LIQUEFACTION 
LIQUEFACTION/DATA ANALYSIS 
LASS-II, computer program for analysis of seismic response and 
liquefaction of horizontally layered saturated sands. Technical 
report, 4:20331 (PB-281108) 
LIQUEFIED NATURAL GAS/COMMERCIALIZATION 
Risk analysis and strategies to maximize private risk taking in 
substitute gas projects, 4:17990 (PB-265706) 
LIQUEFIED NATURAL GAS/ENERGY SUPPLIES 
Use of an LNG/air-mixing for peak-shaving in Karlsruhe, 4:17993 
LIQUEFIED NATURAL GAS/FINANCING 
Supplemental gas financing workshops, 4:17988 (PB-265706) 





LIQUEFIED NATURAL GAS/INCREMENTAL-COST 


LIQUEFIED NATURAL GAS/INCREMENTAL-COST 
PRICING 


Incremental pricing of supplemental gas, 4:19439 (PB-265706) 
LIQUEFIED NATURAL GAS/MARGINAL-COST PRICING 
Marginal cost pricing for gas service: theory and application, 
4:17989 (PB-265706) 
LIQUEFIED NATURAL GAS/MARITIME TRANSPORT 
Aspects of LNG tanker-loading from offshore production 
platforms, 4:18000 
Spherical tank supporting system for low temperature liquefied 
gas storage tank carrying vessel (Patent), 4:17998 
Welded AlMg4.5Mn spherical containers to transport liquefied gas 
at -163°C, 4:18001 
LIQUEFIED NATURAL GAS/OFFSHORE OPERATIONS 
Aspects of LNG tanker-loading from offshore production 
platforms, 4:18000 
LIQUEFIERS 
See CONDENSERS 
LIQUID ASPHALT 
See RESIDUAL FUELS 
LIQUID FUELS/COMBUSTION 
Burner assembly (Patent), 4:20165 
LIQUID IONIZATION CHAMBERS/ELECTRON DRIFT 
Observation of ionization electroris drifting large distances in 
liquid argon, 4:20220 
LIQUID LASERS/OPTICAL PUMPING 
Stabilization of He2(A*/sub u/* ) molecules in liquid helium by 
optical pumping for vacuum uv laser, 4:20065 
LIQUID METAL COOLED REACTORS/FUEL ELEMENT 
CLUSTERS 
Liquid metal cooled nuclear reactors (Patent), 4:18949 
LIQUID METAL FAST BREEDER REACTORS 
See LMFBR TYPE REACTORS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID SCINTILLATION DETECTORS/PERFORMANCE 
Comparison of some gamma detectors and environmental 
measurement of small Ar*' releases from a Triga reactor, 
4:20217 (VTT-REA-37) 
LIQUID-METAL MHD GENERATORS/THERMODYNAMICS 
Thermodynamic analysis of a tin-steamed LMMHD system. Final 
technical report, 4:19476 (AD-A-052395) 
LIQUIDS/BUBBLES 
Bubble motion in liquids and fluidised beds, 4:20680 
LIQUIDS/DIELECTRIC PROPERTIES 
Dielectric constant measurements using dielectrophoretic 
levitation, 4:20882 (UCRL-13852-1) 
LIQUIDS/MIXING 
Space Processing Applications rocket project SPAR III. Final 
report, 4:19716 (N-78-21189) 
LITEK LAMP 
See FLUORESCENT LAMPS 
LITHIUM/CHEMICAL REACTIONS 
Basic studies of the lithium secondary electrode. Technical report 
No. 1, 01 February 1977-31 January 1978, 4:19313 (AD-A- 
054792) 
LITHIUM/JETS 
Research on the annular lithium jet concept for future laser-fusion 
reactors. Final report No. 3, Sept 1977-Dec 1978, 4:21116 
(UCRL-13938) 
LITHIUM/NUCLEAR REACTION ANALYSIS 
Determination of boron and lithium by recording the products 
from (n, alpha) reactions, 4:19860 (N-78-21904) 
LITHIUM/TRITIUM RECOVERY 
Magnetic fusion energy, 4:21112 (ORNL/TM-6012/V2) 
LITHIUM 6 TARGET/ALPHA REACTIONS 
Similarity in the negative-pion multiplicity distribution in 
elementary interactions and in the interactions *He + ®Li and 
*He+ Ne, 4:20824 
LITHIUM 6 TARGET/NEUTRON REACTIONS 
Absolute measurement of the ®Li(n,a)*H cross section at 23 keV, 
4:20826 
LITHIUM 7 TARGET/PION PLUS REACTIONS 
Importance of nonanalog nucleon charge exchange transitions in 
pion knockout reactions, 4:20808 
LITHIUM CHLORIDES/REACTION HEAT 
Heat of reaction determinations in the system Ca-LiCl-KCI- 
CaCrO,-SiO: using differential scanning calorimetry, 4:19904 
LITHIUM COMPOUNDS/FLUORESCENCE 
Spectroscopic properties of excited states of ions in glass measured 
using laser-induced fluorescence line narrowing, 4:19841 
LITHIUM COMPOUNDS/NUCLEAR MAGNETIC 
RESONANCE 
Nuclear magnetic relaxation by paramagnetic impurities in 
superionic conductors, 4:20885 
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LITHIUM FLUORIDES/PHYSICAL RADIATION EFFECTS 
Cluster model investigation of defects in solids. Final technical 
report 1 February 1975-31 January 1977, 4:19847 (AD-A- 

053584) 
LITHIUM OXIDES/LATENT HEAT STORAGE 
Feasibility study of inorganic oxides for thermal energy storage 
applications. Final report, 15 March 1976-30 September 1977, 
4:19289 (AD-A-054857) 
LITHIUM-CHLORINE BATTERIES/MANUFACTURING 
Production and engineering methods for Carb-Tek (trade name) 
batteries in fork lift trucks. Volume III. Manufacturing cost/ 
plant layout estimate. Final report, November 1976-November 
1977, 4:19302 (AD-A-054323) 
LITHIUM-CHLORINE BATTERIES/PERFORMANCE 
TESTING 


Production and engineering methods for Carb-Tek (trade name) 
batteries in fork lift trucks. Volume I. Technical. Final report, 
November 1976-November 1977, 4:19300 (AD-A-054321) 

Production and engineering methods for Carb-Tek (trade name) 
batteries in fork lift trucks. Volume II. Standard operating 
procedures. Final report, November 1976-November 1977, 
4:19301 (AD-A-054322) 

LITHIUM-SULFUR BATTERIES/ANODES 

Basic studies of the lithium secondary electrode. Technical report 
No. 1, 01 February 1977-31 January 1978, 4:19313 (AD-A- 
054792) 

LITHIUM-SULFUR BATTERIES/ELECTROCHEMISTRY 

Steady-state composition profiles in mixed molten salt 
electrochemical devices. I. Lithium/sulfur battery analogs, 
4:19308 

LITHIUM-SULFUR BATTERIES/ELECTROLYTES 

Steady-state composition profiles in mixed molten salt 
electrochemical devices. I. Lithium/sulfur battery analogs, 
4:19308 

LIVER/CUMULATIVE RADIATION EFFECTS 

Deposition, translocation, and effects of transuranic particles 

inhaled by experimental animals, 4:20475 (PNL-SA-6489) 
LIVER/RADIATION DOSES 

Deposition, translocation, and effects of transuranic particles 

inhaled by experimental animals, 4:20475 (PNL-SA-6489) 
LIVER/RADIONUCLIDE KINETICS 

Deposition, translocation, and effects of transuranic particles 

inhaled by experimental animals, 4:20475 (PNL-SA-6489) 
LIVER/RETENTION FUNCTIONS 
Kinetic model for translocation of Pu-P from phagocytic organs 
to bone (Plutonium-239 in beagles), 4:20473 (COO-119-253) 
LIVESTOCK 
See DOMESTIC ANIMALS 
LMFBR TYPE REACTORS 
See also BOR-60 REACTOR 
CLINCH RIVER BREEDER REACTOR 
EBR-2 REACTOR 
FFTF REACTOR 
SNR-1 REACTOR 
LMFBR TYPE REACTORS/BREEDING BLANKETS 

Comparative breeding potential of ***Th and *°°U in LMFBR 
blankets, 4:18958 

PUMA: a technique for LMFBR blanket fuel management 
analysis, 4:18953 

Simple representations of spectrum-averaged cross sections in 
LMFBR blankets, 4:18957 

ZPPR assembly 8: a study of thorium blanket zones in a 
heterogeneous LMFBR, 4:18960 

LMFBR TYPE REACTORS/CONTAINMENT SHELLS 

Analysis of dynamically loaded non-linear structures, 4:19250 

LMFBR TYPE REACTORS/CONTAINMENT SYSTEMS 

Analyzing containment leakage from a sodium fire by the response 
surface method, 4:19241 

Structural and containment response to LMFBR accidents, 
4:19182 (CONF-781022-27) 

LMFBR TYPE REACTORS/DESIGN 

Large pool LMFBR design. Volume 3. Appendixes. Final report, 
4:18931 (EPRI-NP-883(Vol.3)) 

LMFBR TYPE REACTORS/EXCURSIONS 

Low sodium void cores, 4:19185 (CONF-78 1022-32) 

LMFBR TYPE REACTORS/FAILED ELEMENT MONITORS 

Device to detect gases, in particular fission gases, in the cooling 
channel of a liquid-cooled nuclear reactor fuel element (Patent), 
4:18968 

LMFBR TYPE REACTORS/FIRES 
Analyzing containment leakage from a sodium fire by the response 
surface method, 4:19241 
LMFBR TYPE REACTORS/FLOWMETERS 
Theoretical model of an eddy-current flowsensor, 4:19124 
LMFBR TYPE REACTORS/FUEL ASSEMBLIES 

—— method of fuel pin deformations in LMFBR assembly, 

4:18962 
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Numerical results for a hexagonal fuel assembly with a planar 
blockage using the COMMIX-1A computer code, 4:19225 
(NUREG/CR-0483) 

LMFBR TYPE REACTORS/FUEL CYCLE 

Low-decontamination approach to a proliferation-resistant fuel 
cycle, 4:18810 

Some plutonium recycle program fuel cycles having reduced 
proliferation characteristics, 4:18811 

LMFBR TYPE REACTORS/FUEL ELEMENT FAILURE 

Hodoscope performance tests on a 91-pin fuel bundle at PARKA, 
4:19186 (CONF-781033-9) 

Improved method for conducting failed fuel experiments in LWRs 
(ETR sodium loop safety facility), 4:19253 

LMFBR TYPE REACTORS/FUEL PINS 

Composition of the corrosion product oxide phases in the gaps of 
three LMFBR-type mixed oxide fuel pins, 4:18942 

Fission gas bubble distribution in a mixed oxide fast reactor fuel 
pin, 4:18927 (CEGB-RD/B/N-4194) 

LMFBR TYPE REACTORS/HEAT EXCHANGERS 

Heat Exchanger (Patent; LMFBR), 4:18966 

LMFBR TYPE REACTORS/MELTDOWN 

Critical experimental study of integral physics parameters in 
simulated LMFBR meltdown cores, 4:19183 (CONF-781022-28) 

Measurement of integral physics parameters in simulated LMFBR 
meltdown configurations, 4:19264 

LMFBR TYPE REACTORS/NEUTRON TRANSPORT 

Experience in developing and using the VITAMIN-C 171- 
neutron, 36-gamma-ray group cross-section library, 4:19027 
(ORNL/RSIC-41) 

LMFBR TYPE REACTORS/PLUTONIUM RECYCLE 

Preliminary fuel component price sensitivity analysis of alternative 
reactor fuel cycles, 4:19018 

LMFBR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 

Feasibility of decontamination of LMFBR coolant by low- 

pressure distillation, 4:18952 
LMFBR TYPE REACTORS/PUMPS 

Selection of the main circulation pumps for the first loop of 

promising plants with sodium heat carrier, 4:18946 
LMFBR TYPE REACTORS/REACTOR COMPONENTS 

Finite element elastic-plastic analysis of LMFBR components, 

4:18948 
LMFBR TYPE REACTORS/REACTOR COOLING SYSTEMS 

Influence of the chemical composition of austenitic stainless steels 

on their corrosion behaviour in high-temperature sodium, 


4:18941 
LMFBR TYPE REACTORS/REACTOR CORE DISRUPTION 

Condensation from a large HCDA vapor-gas bubble onto 
structures, 4:19192 (CONF-781 105-58) 

Further development of the LMFBR accident analysis codes 
HOPE and KADIS: automatic data transfer, new equation of 
state, 4:19217 (KFK-2546) 

Structural and containment response to LMFBR accidents, 
4:19182 (CONF-781022-27) 

Time-resolved coded aperture imaging system for nuclear fuel 
motion measurements, 4:19278 

LMFBR TYPE REACTORS/REACTOR KINETICS 

Critical experimental study of integral physics parameters in 
simulated LMFBR meltdown cores, 4:19183 (CONF-781022-28) 

ZPPR assembly 9-A 700-MW(e)-sized LMFBR benchmark, 
4:18954 

LMFBR TYPE REACTORS/REACTOR LICENSING 

Licensing procedure for fast breeders. Question raised in the 

Bundestag (German Federal Republic), 4:18987 
LMFBR TYPE REACTORS/REACTOR MATERIALS 

Specimen size considerations in fatigue-crack growth rate testing, 
4:18934 (HEDL-TME-78-99) 

LMFBR TYPE REACTORS/REACTOR SAFETY 

Nuclear reactor safety. Quarterly progress report, April 1-June 30, 
1978, 4:19223 (NUREG/CR-0385) 

LMFBR TYPE REACTORS/REACTOR TECHNOLOGY 

International cooperation on breeder reactors, 4:18950 

LMFBR TYPE REACTORS/REACTOR VESSELS 

Cover gas seal components. Quarterly technical progress report, 
April-June 1978, 4:18932 (ESG-DOE-13240) 

Cover gas seal components. Quarterly technical progress report, 
July-September 1978, 4:18933 (ESG-DOE- 13248) 

Device for thermal protection of a nuclear reactor vessel (Patent), 
4:18938 

Dried hot concrete vessel for nuclear reactors: proposal of a new 
design concept, 4:18943 

LMFBR TYPE REACTORS/SHIELDS 

U.S. integral and benchmark experiments, 4:18929 (CONF-781117- 
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LMFBR TYPE REACTORS/STEAM GENERATORS 
Acoustic detection for small-leak sodium-water reaction, 4:18965 
Facing the materials challenge in fast reactor steam generator 
technology, 4:18944 


LOSS OF COOLANT/FUEL ELEMENT FAILURE 


Studies of thermal-hydrodynamic flow instability, 2. Effects of 
heating condition of thermal-hydrodynamic flow instability, 
4:18963 

Test rig of straight tube type sodium-heated steam generator, 

:18967 


LMFBR TYPE REACTORS/STRESS ANALYSIS 
Analysis of dynamically loaded non-linear structures, 4:19250 
LMFBR TYPE REACTORS/TEST FACILITIES 

SLSF delayed neutron detection with the on-line sodium sampling 
system, 4:18928 (CONF-781 105-66) 

LMFBR TYPE REACTORS/VOID COEFFICIENT 

Effects of thorium breeder material on sodium-void reactivity, 
4:18959 

Low sodium void cores, 4:19185 (CONF-78 1022-32) 

LNG 
See LIQUEFIED NATURAL GAS 
LNG PLANTS/OFFSHORE PLATFORMS 

Aspects of LNG tanker-!oading from offshore production 

platforms, 4:18000 
LOAD MANAGEMENT 
Forecasting peak-system load using a combined time-series and 
econometric model, 4:19458 
LOADING MACHINES (REACTOR) 
See REACTOR CHARGING MACHINES 
LOADING (REACTOR) 
See REACTOR FUELING 
LOCAL GROUP 
See GALAXIES 
LOFT REACTOR/BLOWDOWN 

Prediction of LOFT core fluid conditions during blowdown and 
refill, 4:19196 (CONF-781105-72) 

LOFT REACTOR/FUEL ELEMENT CLUSTERS 

LOFT LOCE fuel module structural response, 4:19193 (CONF- 
781105-67) 

LOFT REACTOR/FUEL ELEMENT FAILURE 

PBF/LOFT Lead Rod Test Program experiment operating 
specification, 4:19236 (TFBP-TR-302) 

LOFT REACTOR/FUEL RODS 

LOFT fuel rod surface temperature measurement testing, 4:19141 
(CONF-781105-33) 

LOFT REACTOR/LOSS OF COOLANT 

PBF/LOFT Lead Rod Test Program experiment operating 
specification, 4:19236 (TFBP-TR-302) 

LOFT REACTOR/PERFORMANCE TESTING 

LOFT L1-5 Level I Fuel Module Requalification Test report, 
4:19144 (LTR-111-108) 

LOFT REACTOR/REACTOR CORES 

LOFT L1-5 Level I Fuel Module Requalification Test report, 
4:19144 (LTR-111-108) 

Prediction of LOFT core fluid conditions during blowdown and 
refill, 4:19196 (CONF-781105-72) 

LOFT REACTOR/REACTOR OPERATION 

LOFT contribution to PWR fuel analysis and testing, 4:19142 

(CONF-781105-71) 
LONGWALL MINING 

See also COAL MINING 
LONGWALL MINING/SUPPORTS 

Face supports at the International Mining Fair at Birmingham, 

4:20003 
LOS ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 
LOSS CONE INSTABILITY 
Section III. Research, 4:20955 (UCRL-50002-77) 
LOSS OF COOLANT 

Assessment of the RELAP4/MOD6 thermal-hydraulic transient 
code for PWR experimental applications. Volume 1. Assessment 
analysis, 4:19178 (CAAP-TR-78-035(Vol.)) 

Behavior of four PWR rods subjected to a simulated loss-of- 
coolant accient in the power burst facility, 4:19187 (CONF- 
781105-11) 

LOSS OF COOLANT/CONTAINMENT SYSTEMS 

Accident localization systems for ruptures of main pipelines at 

nuclear power plants with vver-440 reactors, 4:19246 
LOSS OF COOLANT/FLUID FLOW 

Light-water-reactor safety research program. Quarterly progress 

report, April-June 1978, 4:19224 (NUREG/CR-0423) 
LOSS OF COOLANT/FUEL ELEMENT FAILURE 

Burst-tests of zircaloy cladding material under combined 
mechanical and chemical load (FABIOLA-programme), 
4:19213 (KFK-2500) 

Investigations of the fuel rod behavior in the low pressure phase 
of a LOCA and of the interaction between ballooning zircaloy 
claddings and emergency core cooling (REBEKA-programme), 
4:19207 (KFK-2500) 

Investigations on the fuel rod failure in the second heatup phase of 
a loss-of-coolant accident. In-pile tests with single rods in the 





LOSS OF COOLANT/FUEL-COOLANT INTERACTIONS 


DK loop of the FR2 reactor. Nuclear experiments and reference 
eupeilaeens, 4:19212 (KFK-2500) 

Preliminary best estimate analysis of whole core LOCA behavior 
(PWR), 4:19194 (CONF-781 105-68) 

LOSS OF COOLANT/FUEL-COOLANT INTERACTIONS 

Investigations of the fuel rod behavior in the low pressure phase 
of a LOCA and of the interaction between ballooning zircaloy 
claddings and emergency core cooling (REBEKA-programme), 
4:19207 (KFK-2500) 

LOSS OF COOLANT/HEAT TRANSFER 

Developmental verification of RELAP4/MOD6 update ! with 
FLECHT LER cosine test data base (PWR), 4:19232 (PG-R-77- 
24) 

Experiment data report for Semiscale Mod-3 blowdown heat 
transfer test S-07-2 (baseline test series) (PWR), 4:19220 
(NUREG/CR-0291) 

Experiment data report for Semiscale Mod-3 blowdown heat 
transfer test S-07-3 (baseline test series) (PWR), 4:19221 
(NUREG/CR-0356) 

Light-water-reactor safety research program. Quarterly progress 
report, April-June 1978, 4:19224 (NUREG/CR-0423) 

Overview PWR-Blowdown Heat Transfer Separate-Effects 
Program, 4:19197 (CONF-781146-7) 

LOSS OF COOLANT/HYDRAULICS 

Developmental verification of RELAP4/MOD6 update | with 
FLECHT LFR cosine test data base (PWR), 4:19232 (PG-R-77- 
24) 

Experiment data report for Semiscale Mod-3 blowdown heat 
transfer test S-07-2 (baseline test series) (PWR), 4:19220 
(NUREG/CR-0291) 

Experiment data report for Semiscale Mod-3 blowdown heat 
transfer test S-07-3 (baseline test series) (PWR), 4:19221 
(NUREG/CR-0356) 

Overview PWR-Blowdown Heat Transfer Separate-Effects 
Pro » 4:19197 (CONF-781146-7) 

LOSS OF COOLANT/HYDROGEN PRODUCTION 

— suppression study and testing of Halon 1301. Phase III. 
Final report October 1976-March 1978 (Ship propulsion 
reactors), 4:19227 (PB-278911) 

LOSS OF COOLANT/SIMULATION 
Semiscale Mod-3 Test S-07-5, baseline test series, 4:19239 (WR-S- 


78-019) 
LOSS OF COOLANT/THERMAL SHOCK 

Investigation of warm prestress for the case of small delta T 
during a reactor loss-of coolant accident. Interim report, 
4:19175 (AD-A-054346) 

LOSS OF FLOW/HEAT TRANSFER 

Temperature conditions of water boiling in vertical rod assemblies 

in the absence of heat carrier — 4:19247 
LOSS OF FLUID TEST REACT 

See LOFT REACTOR 
LOUISIANA/GEOPRESSURED SYSTEMS 

Inventory and case studies of Louisiana, non-electric industrial 
applications of geopressured geothermal resources. Final report, 
4:18628 (IDO-1629-4) 

Plan for the long term environmental assessment of geopressured 
resource development in the Louisiana Gulf Coast Region, 
4:18573 (UCRL-13913) 

LOW BTU GAS/CHEMICAL COMPOSITION 

Formation and control of fuel-nitrogen pollutants in catalytic 
combustion of coal-derived gases. Quarterly report, March 15- 
June 15, 1978, 4:17676 (TID-28997) 

LOW BTU GAS/COMBUSTION 

Formation and control of fuel-nitrogen pollutants in catalytic 
combustion of coal-derived gases. Quarterly report, March 15- 
June 15, 1978, 4:17676 (TID 28997) 

LOW BTU GAS/INTERCHANGEABILITY 

Interchangeability of gas in industry, 4:18009 

LOW BTU GAS/PRODUCTION 

Technical and economic assessment of methods for direct 
conversion of agricultural residue to usable energy. Final 

rt, 4:18341 (TID-28552) 
LOW PERATURE/RADIOSENSITIVITY EFFECTS 

Interaction of oxygen concentration, radiation dose, and seed 
water content on the oxygen effect in irradiated barley seeds (y 
rays), 4:20446 (RLO-2221-T2-39) 

LUBRICANTS 
See also LUBRICATING OILS 
LUBRICANTS/TESTING 
Look at fluorocarbon lubricants, 4:17940 
LUBRICATING OILS/CHEMICAL ANALYSIS 

Atomic fluorescence system using a continuum source for the 
rapid determination of wear metals in jet engine lubricating oils, 
4:19869 (AD-A-052721) 

LUBRICATING OILS/PURIFICATION 

Method for improving the treating capacity of a clay sorbent 

(Patent), 4:17931 
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LUMBER INDUSTRY 
See WOOD PRODUCTS INDUSTRY 
LUNGS/CUMULATIVE RADIATION EFFECTS 
Deposition, translocation, and effects of transuranic particles 
inhaled by experimental animals, 4:20475 (PNL-SA-6489) 
LUNGS/MAGNETIC FIELDS 
Report of the low-fieid group: the magnetic field of the lung. 
Technical report February 1974-February 1978, 4:20500 (PB- 
282755) 
LUNGS/RADIATION DOSES 
Radiation dose analysis of a PWR 1 accident for the projected 
reactor site at Cementon, New York, 4:20462 (AD-A-052681) 
LUNGS/RADIONUCLIDE KINETICS 
Deposition, translocation, and effects of transuranic particles 
inhaled by experimental animals, 4:20475 (PNL-SA-6489) 
LUNGS/RETENTION FUNCTIONS 
Kinetic model for translocation of Pu-P from phagocytic organs 
to bone (Plutonium-239 in beagles), 4:20473 (COO-119-253) 
LUNGS/SPATIAL DOSE DISTRIBUTIONS 
Deposition, translocation, and effects of transuranic particles 
inhaled by experimental animals, 4:20475 (PNL-SA-6489) 
LUNGS/TEMPORAL DOSE DISTRIBUTIONS 
Deposition, translocation, and effects of transuranic particles 
inhaled by experimental animals, 4:20475 (PNL-SA-6489) 
LUTETIUM/ACTIVATION ANALYSIS 
Rare-earth elements in some coal basins of Bulgaria, 4:17759 
LUTETIUM/ENERGY LEVELS 
Atomic energy levels - the rare earth elements. (the spectra of 
lanthanum, cerium, praseodymium, neodymium, promethium, 
samarium, europium, gadolinium, terbium, dysprosium, 
holmium, erbium, thulium, ytterbium, and lutetium) (66 atoms 
and ions), 4:20646 (PB-282067) 
LWGR TYPE REACTORS 
See also BILIBIN REACTOR 
N-REACTOR 
LWGR TYPE REACTORS/REACTOR COOLING SYSTEMS 
Some problems of NPP single-loop thermal circuit optimization, 
4:18916 
LYMPH NODES/CUMULATIVE RADIATION EFFECTS 
Deposition, translocation, and effects of transuranic particles 
inhaled by experimental animals, 4:20475 (PNL-SA-6489) 
LYMPH NODES/RADIATION DOSES 
Deposition, translocation, and effects of transuranic particles 
inhaled by experimental animals, 4:20475 (PNL-SA-6489) 
LYMPH NODES/RADIONUCLIDE KINETICS 
Deposition, translocation, and effects of transuranic particles 
inhaled by experimental animals, 4:20475 (PNL-SA-6489) 
LYMPHOCYTES/BIOCHEMICAL REACTION KINETICS 
Increased ouabain-sensitive glycolysis of lymphocytes treated with 
phytohemagglutinin: relationship to potassium transport, 
4:20376 
LYMPHOCYTES/IMMUNE REACTIONS 
Adjuvant effects on immune responses to biologic agents. Annual 
progress report July 1, 1977-June 30, 1978, 4:20438 (AD-A- 
056727) 
LYMPHOCYTES/LEUKEMOGENESIS 
Role of committed and uncommitted hematopoietic stem cells as 
targets for Rauscher and friend leukemia virus, 4:20431 
LYMPHOGRANULOMA MALIGNUM 
See HODGKINS DISEASE 


'‘ LYMPHOGRANULOMATOSIS 


See HODGKINS DISEASE 
LYMPHOID CELLS 
See LYMPHOCYTES 
LYSOZYME/PROTEIN DENATURATION 
High-pressure studies of protein conformation in solution, 4:20387 


MACACA 
See MACACUS 
MACACUS/BEHAVIOR 
Protracted low-dose ionizing radiation effects upon primate 
performance. Final report, June 1975-June 1977, 4:20452 (AD- 
A-054958) 
MACHINE PARTS 
See also SHAFTS 
MACHINE PARTS/ELECTROCHEMICAL MACHINING 
Electrochemical deburring: another sharp sword in the battle with 
burrs, 4:19714 (BDX-613-2132) 
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MACHINE TOOLS/BIBLIOGRAPHIES 
Diamond use in grinding, drilling, and machining operations 
(citations from the NTIS data base). Final report for 1964-June 
1978, 4:19962 (NTIS/PS-78/0583) 
MAGMA/HYDROGEN PRODUCTION 
Fuel from magma, 4:18575 
MAGMAMAX PROCESS 
See BINARY-FLUID SYSTEMS 
MAGNESIUM/ION EXCHANGE 
Chemical exchange during hydrothermal alteration of basalt by 
seawater. I. Experimental results for major and minor 
components of seawater, 4:18643 
MAGNESIUM CHLORIDES/ENCAPSULATION 
Encapsulation of phase change materials in concrete masonry 
construction. Progress report No. 2, March 1978-May 1978, 
4:19290 (BNL-50896) 
MAGNESIUM IONS/ELECTRON-ION COLLISIONS 
Repori of progress in the development of an electron impact 
ionization model. Interim report, 4:20658 (AD-A-056363) 
MAGNESIUM IONS/LEVEL WIDTHS 
Purely L? method for calculating resonance widths, 4:20673 
MAGNESIUM ISOTOPES/ISOTOPE RATIO 
High precision metal stable isotope ratio measurements using 
volatile metal chelates, 4:19870 (CONF-780501-7) 
MAGNESIUM NITRATES/PHASE DIAGRAMS 
Iodox recycle studies. Scoping studies of the solubility of iodic 
acid and of vapor-liquid equilibria in the system: 60 to 80% 
Mg(NOs)2-0 to 20% HNOs-20 to 40% H20, 4:18129 (ORNL/ 
TM-6398) 
MAGNESIUM OXIDES/CHLORINATION 
Kinetics of the chlorination of magnesium oxide, 4:19891 (IS-T- 
823) 
MAGNESIUM OXIDES/CRYSTAL FIELD 
EPR powder pattern analysis for Mn** in cubic crystalline fields, 
4:19839 
MAGNESIUM OXIDES/EQUILIBRIUM 
Experimental study of pyroxene equilibria in the system CaO- 
Mg0-FeO-SiOnz, 4:18641 
MAGNESIUM OXIDES/PERMEABILITY 
Electron paramagnetic resonance spectroscopy applied to 
diffusion of Mn** in MgO (1200 to 1520°K), 4:19807 
MAGNESIUM OXIDES/PHASE STUDIES 
Experimental study of pyroxene equilibria in the system CaO- 
Mg0-FeO-SiOsz, 4:18641 
MAGNET COILS/COMPUTER CALCULATIONS 
Computer calculations of interactions between the coil systems 
and plasma of the TFTR, 4:21047 
MAGNET COILS/COMPUTER CODES 
Electromechanical analyses of toroidal field systems, 4:21036 
MAGNET COILS/DESIGN 
Design of the toroidal and poloidal field coils for TFTR, 4:21045 
Design of poloidal field windings for the TFTR, 4:21049 
Full-size vacuum vessel and helical winding for the W VII 
stellarator, 4:21051 
Thermal design and analysis of the toroidal field coil for the 
TFTR, 4:21046 
MAGNET COILS/EDDY CURRENTS 
Analysis of induction phenomena in thermonuclear experiments, 
4:21058 
MAGNET COILS/ELECTRICAL INSULATION 
Electrical insulation in magnets for fusion reactors, 4:21064 
MAGNET COILS/JOINTS 
Behaviour of copper contacts at high direct currents, 4:21052 
MAGNET COILS/MAGNETIC FIELD CONFIGURATIONS 
Analytic expressions for magnetic forces on sectored toroidal 
coils, 4:21054 
Bending-free shapes for toroidal magnet field coils with 
concentrated symmetric reactions, 4:21053 
MAGNET COILS/MECHANICAL STRUCTURES 
Analysis of the equilibrium field coil and ohmic heating field coil 
assembly for the tokamak fusion test reactor, 4:21048 
Structural analysis of an experimental power reactor magnet 
system, 4:21062 
MAGNET COILS/PERFORMANCE 
Thermal design and analysis of the toroidal field coil for the 
TFTR, 4:21046 
MAGNET COILS/POWER SUPPLIES 
Analysis of the TFTR toroidal field power supply and its 
interactions with other loads, 4:21088 
Proposed poloidal field system and power supply circuits for the 
joint European torus (JET), 4:21050 
MAGNET COILS/SPECIFICATIONS 
Field shaping coils for an experimental power reactor, 4:21061 
MAGNET COILS/STRESS ANALYSIS 
Finite element stress analysis of high field solenoids, 4:21034 
Stress analysis of Doublet III toridal coil, 4:21043 


MAGNETIC MIRRORS/ION TEMPERATURE 


Stress analysis of the v-shaped toroidal field coil on TFTR, 

4:21057 
MAGNET COILS/STRESSES 

Determination of winding stresses in a toroidal field coil magnet of 
optimum shape, 4:21044 

Magneto-elastic stability of toroidal magnet designs for proposed 
fusion reactors, 4:21056 

MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC ENERGY STORAGE 
See also SUPERCONDUCTING MAGNETS 
Dynamic constraints on inductive energy storage, 4:21071 
Inductive storage for experimental reactors, 4:21069 
MAGNETIC ENERGY STORAGE/CIRCUIT BREAKERS 

Use of the Hall effect in a corbino disc as a circuit breaker, 

4:21083 
MAGNETIC ENERGY STORAGE/DESIGN 

Superconductive energy storage for tokamak fusion reactors, 

4:21070 
MAGNETIC ENERGY STORAGE/SWITCHES 

10-kA, 30-kV liquid-metal plasma valve switch for inductive 
energy storage, 4:21082 

Vacuum interrupters as off-switches in inductive energy storage 
systems, 4:21081 

MAGNETIC FIELD CONFIGURATIONS/COMPUTER CODES 

Computer code for generating a magnetic field free region in an 

OHMIC heating coil system, 4:21059 
MAGNETIC FIELD REVERSAL 

Stability of axisymmetric field-reversed equilibria of arbitrary ion 

gyroradius, 4:21029 
MAGNETIC FIELD RIPPLES 
Field ripple effects in the design of toroidal magnets for a tokamak 
experimental power reactor, 4:21060 
MAGNETIC FIELDS 
See also GEOMAGNETIC FIELD 
MAGNETIC FIELD REVERSAL 
MAGNETIC FIELDS/BIOLOGICAL EFFECTS 

Effect of a constant magnetic field on the rest potential, ionic 
conductivity and neuromuscular transmission in smooth muscles 
(Guinea pigs), 4:20502 (JPRS-72169) 

Elf electric field analysis for a laboratory biological experiment. 
Technical report, 4:20494 (AD-A-054986) 

ELF electric and magnetic field simulation for a laboratory 
biological experiment. Technical report, 4:20495 (AD-A- 
054987) 

Probable role of hypothalamus in pathogenesis of vegetative 
disturbances in presence of short-term exposure to a constant 
magnetic field (Rabbits), 4:20504 (JPRS-72169) 

Sutureless anastomoses in surgery of the gastrointestinal tract with 
and without steady magnetic field (experimental investigation), 
4:20420 (JPRS-72169) 

Translations on USSR Science and Technology Biomedical and 
Behavioral Sciences, No. 48. Effects of nonionizing 
electromagnetic radiation (Lead abstract), 4:20501 (JPRS-72169) 

MAGNETIC MIRROR CONFIGURATIONS/PLASMA 

EXPANSION 

Possibility of decreasing the electron heat flux from open traps, 
4:20920 

MAGNETIC MIRROR TYPE REACTORS 
See also FIELD-REVERSED MIRROR REACTORS 
TMR REACTORS 
TMX DEVICES 
MAGNETIC MIRROR TYPE REACTORS/PLANNING 
Issues facing the U.S. mirror program, 4:20993 (DOE/ET-0071) 
MAGNETIC MIRROR TYPE REACTORS/POWER SUPPLIES 

New generation of neutral-beam power supplies developed for 

magnetic mirror fusion, 4:21066 (UCRL-50025-78-1) 
MAGNETIC MIRROR TYPE REACTORS/REVIEWS 

Mirror hybrid reactors, 4:21001 (UCRL-81611) 

MAGNETIC MIRROR TYPE REACTORS/ 
SUPERCONDUCTING MAGNETS 
Superconducting magnets for mirror machines, 4:21027 (UCRL- 
81578) 
Superconductivity for mirror fusion, 4:21028 (UCRL-81693) 
MAGNETIC MIRRORS 
See also MFTF DEVICES 
2X DEVICES 

MAGNETIC MIRRORS/CYCLOTRON INSTABILITY 

Section III. Research, 4:20955 (UCRL-50002-77) 
MAGNETIC MIRRORS/DRIFT INSTABILITY 

Section III. Research, 4:20955 (UCRL-50002-77) 
MAGNETIC MIRRORS/ION TEMPERATURE 

Effect of anode-cathode geometry on performance of the HIP-1 
hot ion plasma, 4:20945 (N-78-21922) 





MAGNETIC MIRRORS/LASER-RADIATION HEATING 


MAGNETIC MIRRORS/LASER-RADIATION HEATING 
Conceptual fusion reactor designs based on the laser heat solenoid, 
4:21015 
Magnet system for a laser heated solenoid fusion reactor, 4:21063 
MAGNETIC MIRRORS/LOSS CONE INSTABILITY 
Section III. Research, 4:20955 (UCRL-50002-77) 
MAGNETIC MIRRORS/NEUTRAL ATOM BEAM INJECTION 
Charge-exchange first wall loading in beam-driven mirror devices, 
4:21020 
Injection-power requirements for a twin-beam mirror fusion 
device, 4:2111 
MAGNETIC MIRRORS/PLASMA DRIFT 
Multiple-mirror axial confinement using the fluid model, 4:20953 
(LA-7580-MS) 
MAGNETIC MIRRORS/RESEARCH PROGRAMS 
Magnetic fusion energy. Annual report, October 1976 through 
tember 1977, 4:20998 (UCRL-50002-77) 
MAGNETIC MIRRORS/SPECIFICATIONS 
Summa hot-ion plasma heating research at NASA Lewis Research 
Center, 4:21010 
MAGNETIC MIRRORS/SUPERCONDUCTING MAGNETS 
Magnet system for a laser heated solenoid fusion reactor, 4:21063 
MAGNETIC MIRRORS/TRANSPORT THEORY 
Section III. Research, 4:20955 (UCRL-50002-77) 
MAGNETIC MIRRORS/WALL LOADING 
eas first wall loading in beam-driven mirror devices, 
4:21020 
MAGNETIC SEPARATORS/OPERATION 
ee oe magnetic separation for removal of sulfur from 
Final report, March 1, 1976-January 31, 1977, 4:17660 
(FE-8969-1) 
MAGNETIC STARS/STAR BURNING 
Circulation in the nuclear burning shell, and model stars with 
latitude-dependent chemical composition, 4:20553 
MAGNETIC STARS/STAR MODELS 
Circulation in the nuclear burning shell, and model stars with 
latitude-dependent chemical composition, 4:20553 
MAGNETIC STORAGE DEVICES/SPECIFICATIONS 
Large mass storage facility, 4:21142 (BNL-50900) 
MAGNETIC STORMS 
Behavior of the ionospheric F-region during geomagnetic storms. 
Final scientific report September 1, 1974-September 30, 1977, 
4:20605 (AD-A-056978) 
MAGNETIC SURFACES 
See MAGNETIC FIELD CONFIGURATIONS 
MAGNETITE/OXIDATION 
Low-temperature sintering of iron oxides, 4:19802 
MAGNETITE/SINTERING 
Low-temperature sintering of iron oxides, 4:19802 
MAGNETOHYDRODYNAMIC CHANNELS 
See MHD CHANNELS 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOHYDRODYNAMICS/DIFFERENTIAL EQUATIONS 
Uniqueness of solutions to hyperbolic conservation laws. 
Technical summary report, 4:20681 (AD-A-054557) 
MAGNETOMETERS/PERFORMANCE TESTING 
Evaluation of a triaxial SQUID magnetometer designed for use as 
956361) magnetic antenna. Interim report, 4:19981 (AD-A- 
MAGNETOSPHERE/DISTURBANCES 
Controlled artificial generation of ultra-low-frequency 
hydromagnetic waves in the ionosphere and magnetosphere. 
ons January 1975-February 1977, 4:20612 (AD-A- 
MAGNETOSPHERE/ELECTRIC CURRENTS 
Assessment of processes related to — irregularities. Final 
report 15 May-31 December 1977, 4:20601 (AD-A-056250) 
MAGNETOSPHERE/ELECTRON DENSITY 
Large amplitude irregularities at low latitudes in the topside 
052008) here. Environmental research papers, 4:20594 (AD-A- 
The ae of gridded spherical and planar electron probes in a 
non-Maxwellian plasma. Environmental research papers, 
4:20615 (AD-A-056961) 
MAGNETOSPHERE/INFORMATION SYSTEMS 
Solar terrestrial physics data exchange. Interim report, 4:20563 
(AD-A-0541 101) 
MAGNETOSPHERE/ION DENSITY 
as y = “‘w anisotropies in a guiding center plasma, 4:20619 (N- 
MAGNETOSPHERE/KINETICS 
Physics of heavy ions in the magnetosphere. Interim report, 
4:20613 (AD-A-054617) 
MAGNETOSPHERE/PARTICLE KINEMATICS 
be os anisotropies in a guiding center plasma, 4:20619 (N- 
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MAGNETOSPHERE/PLASMA DENSITY 
The behavior of gridded spherical and planar electron probes in a 
non-Maxwellian plasma. Environmental research papers, 
4:20615 (AD-A-056961) 
MAGNETOSPHERE/SOLAR ELECTRONS 
Reduction and analysis of ATS-6 data. Final report, 1 November 
1976-31 October 1977, 4:20618 (N-78-19194) 
MAGNETOSPHERE/WHISTLERS 
Test particle correlation by a whistler wave in a nonuniform 
magnetic field. Technical report, 4:20616 (AD-A-057065) 
MAGNETOTAIL/MAGNETIC FIELD CONFIGURATIONS 
On the average configuration of the geomagnetic tail, 4:20620 (N- 
78-21695) 
MAGNETOTELLURIC SURVEYS/DATA ANALYSIS 
Magnetotelluric investigations at the Roosevelt Hot Springs 
KGRA and Mineral Mountains, Utah. Topical report 78- 
1701.a.6.1, 4:18557 (TID-28690) 
MAIZE/SOLAR DRYING 
Performance and economic feasibility of solar grain drying 
systems. Agricultural economic report No. 396, 4:18453 (NP- 
23567) 
The performance and economic feasibility of solar grain drying 
systems. Final report for 1976, 4:18455 (PB-280196) 
MALNUTRITION 
See NUTRITIONAL DEFICIENCY 
MAN 
See also PERSONNEL 
MAN/BEHAVIOR 
Environmental contaminants as origins of disordered behavior, 
4:20488 (UR-3490-1473) 
MAN/BONE TISSUES 
Comparison of biologic activity of young adult human and beagle 
trabecular bone, 4:20432 (COO-119-253) 
MANGANESE/ACTIVATION ANALYSIS 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
Studies on the instrumental neutron activation analysis by 
cadmium ratio method and pair comparator method, 4:19863 
MANGANESE/BIOGEOCHEMISTRY 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
MANGANESE/CHEMICAL ANALYSIS 
Levels of chemical contaminants in nonoccupationally exposed 
U.S. residents, 4:19820 (ORNL/EIS-142) 
MANGANESE/DIFFUSION 
Electron paramagnetic resonance spectroscopy applied to 
diffusion of Mn** in MgO (1200 to 1520°K), 4:19807 
MANGANESE/HEALTH HAZARDS 
Levels of chemical contaminants in nonoccupationally exposed 
U.S. residents, 4:19820 (ORNL/EIS-142) 
MANGANESE/ROOT ABSORPTION 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
MANGANESE 52/ENERGY LEVELS 
Nuclear data sheets for A=52, 4:20831 
MANGANESE 52/ENERGY-LEVEL TRANSITIONS 
Nuclear data sheets for A=52, 4:20831 
MANGANESE IONS/ELECTRON SPIN RESONANCE 
EPR powder pattern analysis for Mn** in cubic crystalline fields, 
4:19839 
MANITOBA/AGRICULTURAL WASTES 
Manitoba crops as an energy source, 4:18333 (CONF-7710156-) 
MANPOWER/AVAILABILITY 
Coal market: supply, demand, and environmental regulations, 
4:17846 (PB-265706) 
MANPOWER/EDUCATION 
A national environmental/energy workforce assessment. Virgin 
Islands. Final report on phase 1, 4:20284 (PB-277887) 
National environmental/energy workforce assessment. national 
summary. Volume Four: South Dakota-Virgin Islands. Final 
report on phase 1, 4:20285 (PB-277903) 
MANPOWER/TECHNOLOGY UTILIZATION 
Impact of adjustment mechanisms on workers undergoing 
technological change, 4:19338 (ORAU-145) 
MANUFACTURING/ECONOMIC IMPACT 
Mining to manufacturing: links in a chain, 4:19360 
MANURES/GASIFICATION 
Conversion of cattle feedlot manure to ethylene and ammonia 
synthesis gas. Final report 1 January 1974-30 June 1977, 4:18258 
(PB-280189) 
MARIA REACTOR/SPECIFICATIONS 
Polish test reactor MARIA, 4:19164 
MARICULTURE 
See AQUACULTURE 
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MARINE DISPOSAL/ENVIRONMENTAL EFFECTS 
Aquatic disposal field investigations at Eatons Neck Disposal Site, 
Long Island Sound. An environmental inventory. Final report, 
4:20359 (AD-A-055217) 
MARYLAND/COASTAL REGIONS 
Chesapeake Bay future conditions report. Volume 10. Power, 
noxious weeds. Interim report, 4:20357 (AD-A-052480) 
MARYLAND/POWER DEMAND 
Chesapeake Bay future conditions report. Volume 10. Power, 
noxious weeds. Interim report, 4:20357 (AD-A-052480) 
MASS SPECTROSCOPY/SENSITIVITY 
Scanning laser mass spectrometer milliprobe, 4:19875 
MASS TRANSIT SYSTEMS/FLYWHEELS 
Study of flywheel energy storage. Volume 1. Executive summary. 
Final technical report, 4:19695 (PB-282652) 
Study of flywheel energy storage. Volume 2. Systems analysis. 
Final technical report, 4:19696 (PB-282653) 
Study of flywheel energy storage. Volume 3. System 
mechanization. Final technical report, 4:19489 (PB-282654) 
Study of flywheel energy storage. Volume 4. Life-cycle costs. 
Final technical report, 4:19697 (PB-282655) 
Study of flywheel energy storage. Volume 5. Vehicle tests. Final 
technical report, 4:19698 (PB-282656) 
Study of flywheel energy storage for urban transit vehicles. Final 
report on phase 1, 4:19699 (PB-282929) 
MASSIVE VECTOR MESON MODEL 
See GLUON MODEL 
MATERIALS 
See also GLAZING MATERIALS 
PHASE CHANGE MATERIALS 
MATERIALS/CHEMICAL REACTION KINETICS 
Materials problems in reversible chemical reaction storage systems 
for solar energy, 4:18516 (SAND-78-8693) 
MATERIALS/PHYSICAL RADIATION EFFECTS 
Tri-service thermal flash test facility. Interim summary report 6 
August 1976-5 November 1977, 4:20252 (AD-A-056321) 
MATERIALS/RESEARCH PROGRAMS 
An overview and assessment of selected DOD high-pressure 
technology R and D programs. Final report, May-November 
1977, 4:19709 (AD-A-054018) 
Metals and Ceramics Division materials science annual progress 
report for period ending June 30, 1978, 4:19710 (ORNL-5437) 
MATERIALS/THERMAL CYCLING 
Materials problems in reversible chemical reaction storage systems 
for solar energy, 4:18516 (SAND-78-8693) 
MATERIALS TESTING 
See also NONDESTRUCTIVE TESTING 
MATERIALS TESTING/PLANNING 
SERI Materials Branch semiannual report, January 1, 1978-June 
30, 1978, 4:18493 (SERI/TR-31-042) 
MATHEMATICAL MODELS 
See also COSMOLOGICAL MODELS 
PARTICLE MODELS 
STAR MODELS 
Fuel utilization in residences. Final report, 4:19569 (EPRI-EA- 
94) 
MATSUKAWA GEOTHERMAL FIELD/GEOTHERMAL 
POWER PLANTS 
Geothermal power plants of Japan: a technical survey of existing 
and planned installations. Report No. CATMEC/49, 4:18580 
(COO-405 1-16) 
MEASURED VALUES 
See DATA 
MEASURING INSTRUMENTS 
See also CALORIMETERS 
DENSIMETERS 
DOSEMETERS 
FLOWMETERS 
MAGNETOMETERS 
OXYGEN METERS 
PHOTOMETERS 
RADIOMETRIC GAGES 
STRAIN GAGES 
THERMOMETERS 
MEASURING INSTRUMENTS/EVALUATION 
Sensor selection and placement in the National Solar Data 
Program, 4:18404 (CONF-780432-) 
MEASURING INSTRUMENTS/SITE SELECTION 
Sensor selection and placement in the National Solar Data 
Program, 4:18404 (CONF-780432-) 
MEAT/RADIOSTERILIZATION 
Effect of selected solutes on growth and recovery of a radiation- 
resistant Moraxella, 4:20443 


MERCURY CHLORIDES/BIOLOGICAL EFFECTS 


MECHANICAL DRAFT COOLING TOWERS/ 

BIBLIOGRAPHIES 

Cooling towers: design and performance (citations from the 
Engineering Index Data Base). Report for 1970-August 1978, 
4:18672 (NTIS/PS-78/0899) 

MECHANICAL DRAFT COOLING TOWERS/CHEMICAL 

EFFLUENTS 

Cooling tower drift study at Oak Ridge Gaseous Diffusion Plant, 
4:20279 (K/GD-1917) 

MECHANICAL DRAFT COOLING TOWERS/THERMAL 

EFFLUENTS 

Cooling tower drift study at Oak Ridge Gaseous Diffusion Plant, 
4:20279 (K/GD-1917) 

MECHANICAL STRUCTURES 
See also SUPPORTS 
MECHANICAL STRUCTURES/DEFORMATION 

Numerical treatment of sliding interfaces and impact, 4:19966 
(UCRL-81305) 

MECHANICAL STRUCTURES/DYNAMIC LOADS 

Doubly asymptotic, boundary-element analysis of dynamic soil- 
structure interaction. Topical report 1 June 1975-31 March 
1978, 4:20254 (AD-A-056384) 

Mode and bound approximation methods for large deflections of 
dynamically loaded structures with plastic and viscoplastic 
behavior. Final technical report, 4:19174 (AD-A-054277) 

MECHANICAL STRUCTURES/RESPONSE FUNCTIONS 

Doubly asymptotic, boundary-element analysis of dynamic soil- 
structure interaction. Topical report 1 June 1975-31 March 
1978, 4:20254 (AD-A-056384) 

MECHANICS 
See also FLUID MECHANICS 
QUANTUM MECHANICS 
MECHANICS/VISCOUS FLOW 

COUPLEFLO: a computer code for coupled creeping viscous 
flow and conductive-convective heat transfer. Part I. 
Theoretical background, 4:19745 (SAND-78-1046) 

MEDICINES 
See DRUGS 
MEISSNER-OCHSENFELD EFFECT 

Macroscopic influence on the spontaneous symmetry breaking in 

quantum field theory, 4:20792 (JINR-D-1,2-10400) 
MELTDOWN 
See also CORIUM 

Constitution and reaction behaviour of LWR-materials under core 
melting conditions, 4:19204 (KFK-2500) 

Experimental investigations of the meltdown phase of UO2- 
zircaloy fuel rods under conditions of failure of emergency core 
cooling, 4:19215 (KFK-2500) 

MELTDOWN/MATHEMATICAL MODELS 

Critical experimental study of integral physics parameters 

simulated LMFBR meltdown cores, 4:19183 (CONF- 781022-28) 
MELTDOWN/REACTIVITY WORTHS 

Measurement of integral physics parameters in simulated LMFBR 

meltdown configurations, 4:19264 
MERCAPTANS 

See THIOLS 
MERCURY/BIOLOGICAL EFFECTS 

Environmental contaminants as origins of disordered behavior, 
4:20488 (UR-3490-1473) 

MERCURY/CHEMICAL ANALYSIS 

Levels of chemical contaminants in nonoccupationally exposed 

U.S. residents, 4:19820 (ORNL/EIS-142) 
MERCURY/CHEMICAL REACTIONS 

Gas-phase reaction of mercury with ammonium iodide and 

hydrogen iodide, 4:18238 
MERCURY/ENERGY-LEVEL TRANSITIONS 

Apparent oscillator strengths for mercury vapor (100 eV energy 

losses), 4:20659 (ANL-77-65(Pt.1)) 
MERCURY/EVAPORATION 

Evaluation of trace element release from fluidized-bed combustion 
systems. Final report, December 1975-January 1977, 4:17834 
(PB-281321) 

MERCURY/HEALTH HAZARDS 

Levels of chemical contaminants in nonoccupationally exposed 

U.S. residents, 4:19820 (ORNL/EIS-142) 
MERCURY/TOXICITY 
Environmental contaminants as origins of disordered behavior, 
4:20488 (UR-3490-1473) 
MERCURY 202/ENERGY LEVELS 
Nuclear data sheets for A=202, 4:20845 
MERCURY 202/ENERGY-LEVEL TRANSITIONS 
Nuclear data sheets for A=202, 4:20845 
MERCURY CHLORIDES/BIOLOGICAL EFFECTS 

Environmental contaminants as origins of disordered behavior, 

4:20488 (UR-3490-1473) 
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MERCURY CHLORIDES/TOXICITY 
Environmental contaminants as origins of disordered behavior, 
4:20488 (UR-3490-1473) 
MERCURY IODIDES/CHEMICAL REACTION YIELD 
Gas-phase reaction of mercury with ammonium iodide and 
hydrogen iodide, 4:18238 
MERCURY IODIDES/CRYSTAL GROWTH 
Purification of HG: for nuclear detector fabrication (Patent), 
4:19803 
MERCURY IODIDES/PURIFICATION 
Purification of HGIz for nuclear detector fabrication (Patent), 
4:19803 
MERCURY IONS/COLLISIONS 
Atomic form factors and incoherent scattering functions of Xe, 
Hg, and U ions, 4:20633 (ANL-77-65(Pt.1)) 
MERCURY IONS/FORM FACTORS 
Atomic form factors and incoherent scattering functions of Xe, 
Hg, and U ions, 4:20633 (ANL-77-65(Pt.1)) 
MERCURY TELLURIDES/PHYSICAL RADIATION EFFECTS 
Effects of gamma irradiation on surface properties and detectors 
properties of Hg(1-x) Cd(x)Te photoconductors, 4:19848 (AD- 
A-054291) 
MESON RESONANCES 
See also CHARMED MESON RESONANCES 
CHI-3500 RESONANCES 
D RESONANCES 
D-1865 RESONANCES 
PHI-1019 RESONANCES 
RHO-765 RESONANCES 
VECTOR MESONS 
MESON RESONANCES/HADRONIC PARTICLE DECAY 
Search for narrow states in the reaction anti pp —> 7/sub f/* X~ at 
6 GeV/c (Cross sections), 4:20726 
MESON RESONANCES/PARTICLE PROPERTIES 
Search for narrow states in the reaction anti pp —> 7/sub f/* X~ at 
6 GeV/c (Cross sections), 4:20726 
METABOLITES/GENETIC EFFECTS 
Nature and mechanism of induction of mutations. Annual progress 
report, May 1, 1977-August 1, 1978, 4:20445 (RLO-2221-T2-38) 
METAGALAXY 
See UNIVERSE 
METAL INDUSTRY 
See also MINERAL INDUSTRY 
METAL INDUSTRY/AIR POLLUTION ABATEMENT 
Air conservation. Volume XI, Number 3(59), 1977, 4:20307 (PB- 
280779-T/SL) 
METAL INDUSTRY/ENERGY CONSERVATION 
Economic advantages of recent improvements in cold blast cupola 
melting practice, 4:19615 
Energy Audit Series, No. 1. Iron Casting Industry, 4:19604 (NP- 
23279) 
Future steelplant: a study on energy consumption, 4:19605 (STU- 
59) 


Prereduction of iron ores for subsequent electric smelting: a 
reducibility study, 4:19626 
METAL INDUSTRY/ENERGY CONSUMPTION 
Future steelplant: a study on energy consumption, 4:19605 (STU- 
59 


) 
METAL INDUSTRY/WASTE HEAT UTILIZATION 

Saving energy by utilizing the residual heat in metallurgical 
processes, 4:19634 

METAL-GAS BATTERIES 
See also LITHIUM-CHLORINE BATTERIES 
METAL-GAS BATTERIES/AIR CLEANING SYSTEMS 
Cell utilizing atmospheric oxygen as depolarizer (Patent), 4:19505 
METAL-NONMETAL BATTERIES 
See also SODIUM-SULFUR BATTERIES 
METAL-NONMETAL BATTERIES/FABRICATION 
Lithium-bromine cell (Patent), 4:19303 
METALS 
See also RARE EARTHS 
SCRAP METALS 
TRANSITION ELEMENTS 
METALS/CORROSION 

Economic effects of metallic corrosion in the United States. 
Appendix B. Part II. A report to NBS by Battelle Columbus 
Laboratories. Final report, 4:19777 (PB-282632) 

The role of passive film growth kinetics and properties in stress 
corrosion and crevice corrosion susceptibility. Technical 
summary report No. 8, December 1976-December 1977, 4:19773 
(AD-A-055366) 

METALS/DATA COMPILATION 

Minerals yearbook, 1975. Volume I. Metals, Minerals, and Fuels, 
4:19359 (PB-281399) 

METALS/ELECTROCHEMICAL MACHINING 

Electrochemical deburring: another sharp sword in the battle with 
burrs, 4:19714 (BDX-613-2132) 
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METALS/ELECTRON-PHONON COUPLING 
Neutron scattering studies of electron-phonon interactions, 
4:19771 
METALS/OXIDATION 
Studies of the elementary reaction kinetics of high-temperature 
species using optical measurement techniques, 4:19910 (COO- 


4169-2) 
METALS/PHYSICAL RADIATION EFFECTS 

Formulation of constituitive laws for deformation during 
irradiation, 4:19791 (UWFDM-254) 

Irradiation enhanced diffusional mass transport (Neutrons, 
electrons), 4:19792 

METALS/THERMAL FATIGUE 
Metal fatigue due to thermal load, 4:19753 
METAMORPHIC ROCKS 
See also SANDSTONES 
SHALES 
METAMORPHIC ROCKS/INFORMATION NEEDS 

Additional media studies for site suitability criteria, 4:18171 
(UCID-17887) 

METAMORPHIC ROCKS/INFRARED SPECTRA 

Discrimination of hydrothermally altered and unaltered rocks in 
visible and near infrared multispectral images, 4:20526 

METAMORPHIC ROCKS/VISIBLE SPECTRA 

Discrimination of hydrothermally altered and unaltered rocks in 

visible and near infrared multispectral images, 4:20526 
METAMORPHOSIS/INHIBITION 

Effect of petroleum-related pollutants on Aurelia growth and 
development. Progress report, September 12, 1977-November 
15, 1978, 4:20481 (ORO-5593-1) 

METEOROLOGY/DATA COMPILATION 

Impact of industrialization of the California Delta Area. Final 
report, 4:20297 (PB-283165) 

Use of meteorological data in air quality trend analysis, 4:20298 
(PB-283448) 

METER WAVE RADIATION 
See RADIOWAVE RADIATION 
METHADONE HYDROCHLORIDE/METABOLISM 

Stereoselective disposition of R-(-)- and S-(+)-methadone in man, 
4:20375 (CONF-780501-6) 

METHADONE HYDROCHLORIDE/QUANTITATIVE 

CHEMICAL ANALYSIS 

Quantitative analysis of methadone in biological fluids using 
deuterium-labeled methadone and GLC-chemical-ionization 
mass spectrometry, 4:20383 

METHANE/ADSORPTION 

Mechanism of methane diffusion in coal relieved of rock pressure, 

4:17726 
METHANE/ADSORPTION ISOTHERMS 

Physical adsorption of gases at high pressures: argon and methane 

onto graphitized carbon black, 4:19906 
METHANE/BIOSYNTHESIS 

Biological conversion of biomass to methane. Quarterly progress 
report, June 1-August 31, 1978 (Methane yields from corn 
stover), 4:18336 (COO-2917-11) 

Energy and protein production from pulp mill wastes. Progress 
report, June 15, 1978-September 15, 1978, 4:18257 (COO-2983- 
9) 

Fast production of methane by anaerobic digestion. Volumes 1 
and 2. Progress report, May 24, 1977-May 23, 1978, 4:18256 
(COO-2900- 16) 

Technical and economic assessment of methods for direct 
conversion of agricultural residue to usable energy. Final 
report, 4:18341 (TID-28552) 

METHANE/CHEMICAL REACTION KINETICS 

Simplification of the methane/oxygen reaction mechanism, 

4:18246 
METHANE/CHEMICAL REACTION YIELD 

Flash Hydropyrolysis of coal. Quarterly report No. 5, January 1- 

March 31, 1978, 4:17685 (BNL-50894) 
METHANE/COMBUSTION 

Simplification of the methane/oxygen reaction mechanism, 

4:18246 
METHANE/DESORPTION 

A desorbometric method of determining the danger of gas and 

coal bursts, 4:17793 
METHANE/DIFFUSION 

—— of methane diffusion in coal relieved of rock pressure, 

4:17726 
METHANE/ELECTRON-MOLECULE COLLISIONS 

Low energy electron scattering from methane (Total cross 
sections, transmitted current derivative, below 1.5 eV), 4:20660 
(ANL-77-65(Pt.1)) 

METHANE/GAS FLOW 

Gas evolution from depleted areas during exhaust ventilation, 

4:17817 
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Interaction between water introduced into a coal seam and 
methane, 4:17818 
Mathematical model study of degassing of a seam’s facing zone, 
4:17803 
METHANE/MONITORING 
Mine ventilation and gas emission monitoring at the Birmingham 
International Mining Exhibition, 4:20170 
Ventilation and methane monitoring at the Birmingham 
International Conference, 4:20171 
METHANE/PYROLYSIS 
Kinetics of pyrocarbon formation from methane and acetylene at 
temperatures above 1000°, 4:18248 
Kinetics of forming pyrocarbon from methane on nickel, 
molybdenum and a tungsten-rhenium alloy, 4:18249 
METHANE/SEPARATION PROCESSES 
Hydrogasification gas processing studies, 4:17672 (METC/CR-78/ 
19 


METHANE/SYNTHESIS 
Use of multi-metallic bifunctional catalysts for the conversion of 
coal derived synthesis gas to methanol. Progress report No. 3, 
June-August 1978, 4:18262 (BNL-50897) 
METHANOGENIC BACTERIA/ISOTOPE SEPARATION 
Methane-producing bacteria: natural fractionations of the stable 
carbon isotopes, 4:20541 
METHANOL/PERFORMANCE 
Petroleum industry overview of the use of alcohols as automotive 
fuels, 4:18261 (CONF-7710156-) 
METHANOL/PHASE STUDIES 
Component relationships within two-phase gasoline/methanol/ 
water systems, 4:18260 (BETC/RI-78/6) 
METHANOL/PRODUCTION 
Coal conversion. 1977 technical report, 4:17668 (DOE/ET-0061/ 


1) 
METHANOL/SYNTHESIS 
Use of multi-metallic bifunctional catalysts for the conversion of 
coal derived synthesis gas to methanol. Progress report No. 3, 
June-August 1978, 4:18262 (BNL-50897) 
METHYL IODIDE/ADSORPTION 
Silver-impregnated alumina for removal of radioactive methyl 
iodide, 4:18142 
METHYLBENZENE 
See TOLUENE 
METHYLMERCURY/BIOLOGICAL EFFECTS 
Environmental contaminants as origins of disordered behavior, 
4:20488 (UR-3490-1473) 
METHYLMERCURY/REMOVAL 
Extracorporeal complexing hemodialysis system for the treatment 
of methylmercury poisoning. II. In vivo applications in the dog, 
4:20486 
METHYLMERCURY/TOXICITY 
Environmental contaminants as origins of disordered behavior, 
4:20488 (UR-3490-1473) 
2-METHYLPROPANE/CHEMICAL REACTION YIELD 
Synthesis and thermal decomposition of homoleptic tert-butyl 
lanthanide complexes, 4:19902 
METHYLTETRAHYDROFURAN 
See MTHF 
MFTF DEVICES/SAFETY 
Seismic analysis of the mirror fusion test facility building, 4:21126 
(UCID-17939) 
MFTF DEVICES/SPECIFICATIONS 
Mirror fusion test facility, 4:21000 (UCRL-81587) 
MFTF DEVICES/SUPERCONDUCTING MAGNETS 
Section I. Confinement systems, 4:20999 (UCRL-50002-77) 
M-GAS PROCESS 
M-gas process for production of fuel gas from heavy oil, 4:18740 
MHD CHANNELS/COOLING SYSTEMS 
Energy characteristics of a MHD generators cycle during internal 
cooling of a channel, 4:19483 
MHD CHANNELS/ELECTRIC CURRENTS 
One-dimensional flow of a real gas in a diverging channel with 
generalized Ohm’s law, 4:19480 
MHD CHANNELS/GAS FLOW 
One-dimensional flow of a real gas in a diverging channel with 
generalized Ohm’s law, 4:19480 
MHD CHANNELS/PLASMA DIAGNOSTICS 
Measurements of electrical conductivity of mhd plasmas with 
four-pin probes. Report 15 February 1976-14 February 1978, 
4:19478 (AD-A-055392) 
MHD GENERATORS 
See also LIQUID-METAL MHD GENERATORS 
OPEN-CYCLE MHD GENERATORS 
MHD GENERATORS/ELECTRODES 
Magnetohydrodynamic generator electrode (Patent), 4:19475 
MHD GENERATORS/MAGNETIC FIELDS 
Coaxial magnetohydrodynamic generator, 4:19482 


MICROWAVE RADIATION/BIOLOGICAL EFFECTS 


MHD GENERATORS/PERFORMANCE 
Effect of nonideal conditions on the electrical performance of 
faraday MHD generators, 4:19473 
MHD GENERATORS/PLASMA DIAGNOSTICS 
Physical phenomena in flowing plasmas and at high magnetic 
fields. Final report, 15 February 1976-15 February 1978, 4:19477 
(AD-A-054992) 
MHD GENERATORS/PLASMA SHEATH 
Temperature sheaths on probes or electrodes in MHD plasmas 
(Theoretical and experimental analysis.), 4:19481 
MHD GENERATORS/SUPERCONDUCTING MAGNETS 
Analysis of superconducting magnet systems for the M.H.D. 
energy conversion, 4:19474 
MICE/BIOLOGICAL EFFECTS 
Zn-DTPA safety in the mouse fetus, 4:20483 (COO-119-253) 
MICE/BIOLOGICAL RADIATION EFFECTS 
Effect of gonadectomy on the incidence of plutonium-induced 
bone cancer in mice, 4:20460 (COO-119-253) 
MICE/FETUSES 
Zn-DTPA safety in the mouse fetus, 4:20483 (COO-119-253) 
MICE/METABOLISM 
Chelation of systemically absorbed cadmium in mice with 2,3- 
dimercaptopropanol (1°°Cd tracer), 4:20482 (COO-119-253) 
MICE/PREGNANCY 
Zn-DTPA safety in the mouse fetus, 4:20483 (COO-119-253) 
MICE/RADIONUCLIDE KINETICS 
Further studies on the removal of systemically absorbed Cd in 
mice using a combination of chelating agents, 4:20474 (COO- 
119-253) 
MICELLAR-POLYMER FLOODING 
See MICROEMULSION FLOODING 
MICHIGAN/NUCLEAR POWER PLANTS 
History of the nuclear cogeneration project at Midland, Michigan, 
4:19400 (EPRI-EM-718-W) 
MICROBIAL FLORA 
See MICROORGANISMS 
MICROCLINE/SORPTIVE PROPERTIES 
Batch K/sub d/ experiments with common minerals and 
representative groundwaters, 4:20336 (PNL-SA-6957) 
MICROCOCCUS/CYTOLOGICAL TECHNIQUES 
High efficiency flow cytometer, 4:20398 
MICROEMULSION FLOODING/COLLOIDS 
Process for producing Xanthomonas hydrophilic colloid, product 
resulting therefrom, and use thereof in displacement of oil from 
partially depleted reservoirs (Patent), 4:17905 
MICROEMULSION FLOODING/COMMERCIALIZATION 
Micellar/polymer flooding--an overview, 4:17909 
MICROEMULSION FLOODING/DEMONSTRATION 
PROGRAMS 
North Burbank tertiary recovery pilot test (Surfactant/polymer), 
4:17907 


MICROFLORA 

See MICROORGANISMS 
MICROORGANISMS 

See also BACTERIA 


MICROORGANISMS/BIOCHEMISTRY 
Degradation of hydrocarbons by mutant microorganisms, 4:17950 
(CONF-7609187-) 
Enhanced recovery of petroleum using microorganisms: a 
literature survey, 4:17900 (CONF-7609187-) 
MICROORGANISMS/BIOLOGICAL RADIATION EFFECTS 
Radiation effects. Report bibliography January 1966-September 
1977, 4:20440 (AD-A-052425) 
MICROORGANISMS/RADIOSENSITIVITY 
Effect of selected solutes on growth and recovery of a radiation- 
resistant Moraxella, 4:20443 
MICROPROCESSORS 
Microprocessor compatible temperature measuring system, 
4:18399 (CONF-780432-) 
Microprocessor controlled flow, flow rate, real and elapsed time 
measuring system, 4:18403 (CONF-780432-) 
MICROWAVE POWER TRANSMISSION/BIBLIOGRAPHIES 
Microwave electric power transmission (a bibliography with 
abstracts). Final report for 1964-May 1978, 4:18744 (NTIS/PS- 
78/0580) 
MICROWAVE RADIATION/BIOLOGICAL EFFECTS 
Behavioral effects of microwave irradiation on squirrel monkey 
(‘saimiri sciureus’) performance of a repeated acquisition task. 
Interim report, 4:20498 (AD-A-055953 
Characterization of a small chamber used for exposure to 
microwave radiation of small animals. Medical research 
progress report No. 4, 4:20496 (AD-A-055067) 
Effect of low-intensity microwaves on hemodynamic c in 
animals with an acute inflammatory process in abdominal cavity 
(Rabbits), 4:20505 (JPRS-72169) 





MICROWAVE RADIATION/SYNERGISM 


Effect of electromagnetic waves in the centimeter range on blood 
clotting and fibrinolytic system (experimental investigation) 
(Rabbits), 4:20506 (JPRS-72169) 

Microwave heating effect on the dog thyroid gland, 4:20417 

Translations on USSR Science and Technology yee and 
Behavioral Sciences, No. 48. Effects of nonionizin, 
electromagnetic radiation (Lead abstract), 4:20501 %y PRS-72169) 

MICROWAVE RADIATION/SYNERGISM 

Enhancement of the effect of radiation therapy for malignant 
tumors by means of SHF hyperthermal treatment, 4:20428 
(JPRS-72169) 

MID-ATLANTIC REGION 
See also NEW JERSEY 
MID-ATLANTIC REGION/AIR POLLUTION 

Formation and transport of ozone in the Northeast quadrant of the 
United States (Analysis of data for 1976 ozone season), 4:20277 
(BNL-25292) 

MILITARY EQUIPMENT/ENERGY CONSUMPTION 

USAF terrestrial energy study. Volume i. Executive summary. 
Final report, 1 April 1976-1 February 1978, 4:19580 (AD-A- 
055213) 

MILITARY EQUIPMENT/POWER SUPPLIES 

USAF terrestrial energy study. Volume I. Executive summary. 
Final report, 1 April 1976-1 February 1978, 4:19580 (AD-A- 
055213) 

MILITARY FACILITIES/ENERGY ACCOUNTING 

Field test of building energy analysis tools and procedures. 
Interim report, 4:19579 (AD-A-055095) 

MILITARY FACILITIES/ENERGY CONSERVATION 

Case studies - environment and energy. Volume I. Handbook, 
4:19352 (AD-A-054410) 

Case studies - environment and energy. Voluem II. Solutions, 
4:19353 (AD-A-054411) 

Guide for night and weekend temperature setback. Final report 
July-September 1977, 4:19586 (AD-A-053955) 

MILITARY FACILITIES/ENERGY CONSUMPTION 

Fixed facilities energy consumption investigation data users 

manual. Interim report, 4:19577 (AD-A-052708) 
MILITARY FACILITIES/ENERGY SOURCES 

Application of modern coal technologies to military facilities. 
Volume I. Summary of findings. Interim report, 4:17832 (AD- 
A-055560) 

MILITARY FACILITIES/ENVIRONMENTAL IMPACTS 

Case studies - environment and energy. Volume I. Handbook, 
4:19352 (AD-A-054410) 

Case studies - environment and energy. Voluem II. Solutions, 
4:19353 (AD-A-054411) 

MILITARY FACILITIES/FUEL CONSUMPTION 

Army energy flow. Final report, 4:19578 (AD-A-054932) 

MILITARY FACILITIES/POLLUTION ABATEMENT 

Pollution abatement management system-concept definition. Final 

report, 4:20317 (AD-A-055565) 
MILK/RADIOACTIVITY 

Radiation dose analysis of a PWR 1 accident for the projected 

reactor site at Cementon, New York, 4:20462 (AD-A-052681) 
MILL TAILINGS/TOXICITY 

= in stored coal ash and in nuclear power waste, 

4:1817 
MILLSTONE-1 REACTOR/RADIOACTIVE WASTE 

PROCESSING 

Experience in decontamination and repair of radwaste 
concentrator at Millstone Unit 1, 4:18827 

MINE HAULAGE 

Winning, face haulage and stowing at the International Mining 

Fair at Birmingham, 4:17798 
MINE RESCUE/BIBLIOGRAPHIES 

Mine safety. Part 2. Communication and position finding systems 
(a bibliography with abstracts). Report for 1964-July 1978, 
4:17861 (NTIS/PS-78/0907) 

MINE ROADWAYS/CONSTRUCTION 

Mechanised drivage of roads, slopes and shafts, 4:17764 (MTCH- 
PR-001-77(Rev.Ed.)) 

MINE ROADWAYS/MAINTENANCE 

Mechanised drivage of roads, slopes and shafts, 4:17764 (MTCH- 
PR-001-77(Rev.Ed.)) 

MINERAL INDUSTRY 
See also CHEMICAL INDUSTRY 
COAL INDUSTRY 
METAL INDUSTRY 
OIL SHALE INDUSTRY 
PETROLEUM INDUSTRY 
MINERAL INDUSTRY/ECONOMIC IMPACT 
Mining to manufacturing: links in a chain, 4:19360 


OIL 
See LUBRICANTS 
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MINERAL OILS/FLUID FLOW 
Pressure drop and phase fraction in oil-water-air vertical pipe 
flow, 4:17898 (AD-A-052626) 
MINERAL OILS/MIXING 
Finely dispersed hydroxide-containing mineral oils or mineral oil 
analogous substances (Patent), 4:17948 
RESOURCES/DATA COMPILATION 
Minerals yearbook, 1975. Volume I. Metals, Minerals, and Fuels, 
4:19359 (PB-281399) 
LL WASTES/WASTE DISPOSAL 
Mechanised drivage of roads, slopes and shafts, 4:17764 (MTCH- 
PR-001-77(Rev.Ed.)) 


See also BENTONITE 
CHALCOPYRITE 
CLAYS 


DIAMONDS 
FELDSPARS 
GYPSUM 
KAOLINITE 
MONTMORILLONITE 
PYROXENES 
RADIOACTIVE MINERALS 
TEKTITES 
VERMICULITE 
ZEOLITES 
MINERALS/CATALYTIC EFFECTS 
Catalysis and unconventional energy systems, 4:17682 
Hydroliquefaction of coal by a two-step procedure using different 
first-step reactor packings, 4:17689 (METC/RI-78/13) 
MINERALS/DATA COMPILATION 
Minerals yearbook, 1975. Volume I. Metals, Minerals, and Fuels, 
4:19359 (PB-281399) 
MINERALS/INFRARED SURVEYS 
Estimation of the under-surface temperature pattern by dynamic 
remote sensing, 4:20523 
MINERALS/REMOTE SENSING 
Estimation of the under-surface temperature pattern by dynamic 
remote sensing, 4:20523 
MINERALS/REMOVAL 
Geothermal actuated method of producing fresh water and 
electric power (Patent), 4:18593 
MINERALS/SORPTIVE PROPERTIES 
Measurement of sorption ratios for selected radionuclides on 
various geologic media, 4:20344 (UCID-17928) 
MINERS/INJURIES 
Mine Injuries and Worktime Quarterly, January-March 1978, 
4:17864 
INES 


See also COAL MINES 
URANIUM MINES 
MINES/ACCIDENTS 
“—— Injuries and Worktime Quarterly, January-March 1978, 
4:17864 


MINES/RADIATION HAZARDS 
Mine safety. Part 4. Occupational health - radioactivity (a 
bibliography with abstracts). Report for 1964-July 1978, 4:18061 
(NTIS/PS-78/0909) 
MINING 
See also AUGER MINING 
COAL MINING 
SHAFT EXCAVATIONS 
SOLUTION MINING 
SURFACE MINING 
UNDERGROUND MINING 
MINING/GOVERNMENT POLICIES 
Mining research: the respective roles of government and private 
institutions, 4:19362 
MINING/RESEARCH PROGRAMS 
Mining research: the respective roles of government and private 
institutions, 4:19362 
MINING EQUIPMENT 
See also CONVEYORS 
19th International Fair of Machinery in Bruenn, 4:20005 
MINING EQUIPMENT/AVAILABILITY 
Coal market: supply, demand, and environmental regulations, 
4:17846 (PB-265706) 
MINING EQUIPMENT/CONTROL SYSTEMS 
Selection of components in remote-control systems for the 
automation of coal mining units, 4:17805 
MINING EQUIPMENT/ELECTRONIC GUIDANCE 
Nuclear sensor for rock/coal machine guidance, 4:17819 
MINING EQUIPMENT/EVALUATION 
Mechanised drivage of roads, slopes and shafts, 4:17764 (MTCH- 
PR-001-77(Rev.Ed.)) 
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MINING EQUIPMENT/MODIFICATIONS 
Stable hole mechanization with the NCB/DOSCO in-seam miner, 


4:17778 
MINING EQUIPMENT/PERFORMANCE 

Feasibility studies of a bidirectional auger system and a machine 
mining plan. Volume II. Machine mining plan. Final report June 
29, 1976-July 30, 1977, 4:17770 (PB-283408) 

MINING EQUIPMENT/RELIABILITY 

Study and establishment of the reliability of engineering systems in 

the frontal extraction of coal, 4:17802 
MIRROR FUSION TEST FACILITY 

See MFTF DEVICES 
MIRRORS/OPTICS 

Geometric catoptrics. Applications to solar energy. Second part: 

energy distributions in catoptric collectors, 4:18513 
MIRRORS (MAGNETIC) 
See MAGNETIC MIRRORS 
MIUS 
(Modular Integrated Utility Systems.) 
MIUS/FLUIDIZED-BED COMBUSTORS 

Evolution of a conceptual design for a coal fired fluidized bed 
combustion furnace for a MIUS closed cycle gas turbine, 
4:20159 (ORNL/HUD/MIUS-36) 

MIUS/MEETINGS 

Committee on the Challenges of Modern Society Rational Use of 
Energy Pilot Study Modular Integrated Utility Systems Project. 
Volume 1, description, activities, and products. Final report, 
4:19664 (PB-283428) 

MIUS/TECHNOLOGY ASSESSMENT 

Committee on the Challenges of Modern Society Rational Use of 
Energy Pilot Study Modular Integrated Utility Systems Project. 
Volume 1, description, activities, and products. Final report, 
4:19664 (PB-283428) 

MIXED OXIDE FUEL FABRICATION PLANTS/SAFEGUARDS 

Safeguarding a domestic mixed oxide industry against a 
hypothetical subnational threat. Technical report, 4:18192 (PB- 
281199) 

Safeguards systems alternatives for MOX fuel fabrication, 4:18204 

MOBILE HOMES/SOLAR SPACE HEATING 

Data acquisition and processing with a HP 9825 desk top 
calculator controlled instrumentation system in the Los Alamos 
solar Mobile/Modular Home, 4:18402 (CONF-780432-) 

Performance of Los Alamos solar Mobile/Modular Home Unit 
No. 1, 4:18417 (LA-UR-78-2587) 

System performance measurements for a packaged solar space 
heating system equipped with air-heating collectors, 4:18391 
(CONF-780432-) 

MOBILE HOMES/SOLAR WATER HEATING 
Data acquisition and processing with a HP 9825 desk top 
calculator controlled instrumentation system in the Los Alamos 
solar Mobile/Modular Home, 4:18402 (CONF-780432-) 
Performance of Los Alamos solar Mobile/Modular Home Unit 
No. 1, 4:18417 (LA-UR-78-2587) 
MODELS (COSMOLOGICAL) 

See COSMOLOGICAL MODELS 
MODELS (MATHEMATICAL) 

See MATHEMATICAL MODELS 
MODELS (PARTICLE) 

See PARTICLE MODELS 
MODELS (PLASMA) 

See PLASMA SIMULATION 
MODELS (SHELL) 

See SHELL MODELS 
MODERATING DETECTORS/MODIFICATIONS 

Modified A-B remmeter with improved directional dependence 

and thermal neutron sensitivity, 4:20227 
MODERATORS 
(See also descriptors for specific moderator materials.) 
MODERATORS/NEUTRON TRANSPORT 

Expansion about a local Maxwellian for evaluating the spatially 

dependent neutron spectrum, 4:19025 (CNEN-RT/FIMA-77-1) 
MODIFIED IN-SITU PROCESSES/ECONOMICS 

Economic evaluation of combined in situ and surface retorting of 
oil shale (C-b project in Colorado), 4:18026 

Preliminary mining economics for modified in situ process, 
4:18025 

MOISTURE 
See also WATER 
MOISTURE/RADIOSENSITIVITY EFFECTS 

Influence of oxygen at high pressure on the induction of damage 
in barley seeds by gamma radiation, 4:20444 (RLO-2221-T2-37) 

Interaction of oxygen concentration, radiation dose, and seed 
water content on the oxygen effect in irradiated barley seeds (y 
rays), 4:20446 (RLO-2221-T2-39) 

MOLDAVITES 
See TEKTITES 


MOLYBDENUM ALLOYS/CRYSTAL MODELS 


MOLECULAR BEAMS/PHOTOELECTRON SPECTROSCOPY 
Use of a supersonic molecular beam source for the study of high 
resolution photoelectron spectra (Rotational and vibrational 
temperature reduction, Doppler effect), 4:20632 (ANL-77- 
65(Pt.1)) 
MOLECULAR CRYSTALS/ELECTRON DENSITY 
Improved method for combining isomorphous replacement and 
anomalous scattering diffraction data for macromolecular 
crystals, 4:20887 
MOLECULAR FLUORESCENCE SPECTROSCOPY 
See FLUORESCENCE SPECTROSCOPY 
MOLECULAR ORBITAL MODEL 
See MOLECULES 
MOLECULES 
See also MUONIC MOLECULES 
MOLECULES/LEVEL WIDTHS 
Purely L? method for calculating resonance widths, 4:20673 
MOLECULES/RESEARCH PROGRAMS 
Atomic and molecular processes. Technical progress summary 
report no. 24, September 1977-April 1978 (Pittsburgh Atomic 
Sciences Inst., Univ. of Pittsburgh, PA), 4:20621 (AD-A- 
056046 


Radiological and Environmental Research Division. Annual 
report, October 1976-September 1977, 4:20622 (ANL-77- 


65(Pt.1)) 
MOLTEN SALT COOLED REACTORS/RESEARCH 
PROGRAMS 
Status of the French research in the field of molten salt nuclear 
reactors, 4:18926 (CEA-CONF-3980) 
MOLTEN SALTS/CATALYTIC EFFECTS 
Method for producing hydrocarbon fuels from heavy polynuclear 
hydrocarbons by use of molten metal halide catalyst (Patent), 
4:17695 
MOLTEN SALTS/HEAT STORAGE 
Physical properties data compilations relevant to energy storage. 
I. Molten salts: eutectic data, 4:19294 (PB-280795) 
MOLTEN SALTS/PHYSICAL PROPERTIES 
Physical properties data compilations relevant to energy storage. 
I. Molten salts: eutectic data, 4:19294 (PB-280795) 
MOLYBDENUM/ABSORPTION SPECTROSCOPY 
Atomic fluorescence system using a continuum source for the 
rapid determination of wear metals in jet engine lubricating oils, 
4:19869 (AD-A-052721) 
MOLYBDENUM/ADSORPTION 
Laboratory measurements of radionuclide distribution between 
selected ground water and geologic media, 4:20343 (PNL-SA- 
6957) 
MOLYBDENUM/CORROSION 
Corrosion of thorium in molten sodium and potassium chlorides 
and an equimolar mixture of them, 4:19778 
MOLYBDENUM/ELECTRONIC STRUCTURE 
Self-consistent electronic structure of transition-metal surfaces: 
The Mo (001) surface, 4:19765 
MOLYBDENUM/FLUORESCENCE SPECTROSCOPY 
Atomic fluorescence system using a continuum source for the 
rapid determination of wear metals in jet engine lubricating oils, 
4:19869 (AD-A-052721) 
MOLYBDENUM/IMPACT SHOCK 
Shock-induced cracks in molybdenum sheet, 4:19748 
MOLYBDENUM/METALLURGICAL EFFECTS 
Role of molybdenum as an inhibitor of localized corrosion on iron 
in chloride solutions, 4:19783 
MOLYBDENUM/OXIDATION 
Reaction of tungsten and molybdenum metals with gaseous 
oxygen, 4:19787 (PB-281258-T/SL) 
MOLYBDENUM/SORPTIVE PROPERTIES 
Chemisorption on perfect surfaces and structural defects. 
Technical report (Hand N on W, Mo, Ir, Re), 4:19762 (AD-A- 
056535) 
MOLYBDENUM/SURFACE PROPERTIES 
Self-consistent electronic structure of transition-metal surfaces: 
The Mo (001) surface, 4:19765 
MOLYBDENUM 98 TARGET/DEUTERON REACTIONS 
Magnetic moment of the first excited state of **Mo, 4:20842 
MOLYBDENUM 99/EXCITED STATES 
Magnetic moment of the first excited state of °*Mo, 4:20842 
MOLYBDENUM 99/NUCLEAR MAGNETIC MOMENTS 
Magnetic moment of the first excited state of °*Mo, 4:20842 
MOLYBDENUM ALLOYS/COMBUSTION PROPERTIES 
Titanium alloy ignition and combustion. Final report 10 
September 1976-10 December 1977, 4:19774 (AD-A-055443) 
MOLYBDENUM ALLOYS/CORROSION 
Role of molybdenum as an inhibitor of localized corrosion on iron 
in chloride solutions, 4:19783 
MOLYBDENUM ALLOYS/CRYSTAL MODELS 
Modeling of face-centered cubic solid solutions, 4:19736 





MOLYBDENUM ALLOYS/HEAT TREATMENTS 


MOLYBDENUM ALLOYS/HEAT TREATMENTS 
Heat treating gun steel. Technical report (Medium-C, Ni-Cr-Mo 
steel), 4:19713 (AD-A-056009) 
MOLYBDENUM ALLOYS/PASSIVATION 
The role of passive film growth kinetics and properties in stress 
corrosion and crevice corrosion susceptibility. Technical 
summary report No. 8, December 1976-December 1977, 4:19773 
(AD-A-055366) 
MOLYBDENUM ALLOYS/PHASE DIAGRAMS 
High temperature phase diagrams for zirconium-molybdenum and 
hafnium-molybdenum, 4:19737 
MOLYBDENUM COMPOUNDS/CHEMICAL PREPARATION 
New sigma-ethyl compounds of dimolybdenum and evidence for 
dinuclear reductive elimination with a concomitant metal-metal 
triple to quadruple bond transformation. Technical report, 
4:19886 (AD-A-055740) 
MOLYBDENUM COMPOUNDS/THERMOCHEMICAL 
PROCESSES 


New sigma-ethyl compounds of dimolybdenum and evidence for 
dinuclear reductive elimination with a concomitant metal-metal 
triple to quadruple bond transformation. Technical report, 
4:19886 (AD-A-055740) 

MOLYBDENUM OXIDES/CATALYTIC EFFECTS 

Catalysis and unconventional energy systems, 4:17682 

MOLYBDENUM OXIDES/CRYSTAL STRUCTURE 

Planes of crystallographic shear in partly reduced molybdenum 

trioxide, 4:19810 
MOLYBDENUM SULFIDES/CRITICAL FIELD 

Critical magnetic fields of molybdenum chalcogenides, 4:19844 

Superconductivity of certain ternary molybdenum compounds, 
4:19837 (N-78-21958) 

MOLYBDENUM SULFIDES/TRANSITION TEMPERATURE 

Critical magnetic fields of molybdenum chalcogenides, 4:19844 

MONITORING 
See also ACOUSTIC MONITORING 
AEROSOL MONITORING 
RADIATION MONITORING 
MONITORING/REMOTE SENSING 
Light detection and ranging (LIDAR). Volume 2. 1975-June, 1978 
(a bibliography with abstracts). Report for 1975-June 78 (268 
abstracts), 4:20280 (NTIS/PS-78/0640) 
MONITORING NETWORK 

See MONITORING 
MONITORS (FAILED ELEMENTS) 

See FAILED ELEMENT MONITORS 
MONITORS (REACTOR) 

See REACTOR CONTROL SYSTEMS 
MONKEYS 

See also MACACUS 
MONKEYS/BEHAVIOR 

Behavioral effects of microwave irradiation on squirrel monkey 
(‘saimiri sciureus’) performance of a repeated acquisition task. 
Interim report, 4:20498 (AD-A-055953) 

MONOCHROMATORS 

Some considerations on uv optics for synchrotron radiation, 

4:20905 (BNL-25390) 
MONOCRYSTALS/CRYSTAL GROWTH 

Space Processing Applications rocket project SPAR III. Final 

report, 4:19716 (N-78-21189) 
MONTANA/COAL INDUSTRY 

Coal development in the Northern Great Plains: the impact of 
revenues of state and local governments. Agricultural economic 
report (final), 4:17851 (PB-280122) 

MONTANA/GEOTHERMAL RESOURCES 
Geothermal energy resources of the western United States, 
4:18522 
MONTE CARLO METHOD 
Monte Carlo phase space with limited transverse momentum, 
149 


MONTMORILLONITE/SORPTIVE PROPERTIES 
Batch K/sub d/ experiments with common minerals and 
representative groundwaters, 4:20336 (PNL-SA-6957) 
Systematic study of nuclide sorption on select geologic media, 
4:20338 (PNL-SA-6957) 
HF 


(Methyltetrahydrofuran.) 
MTHF/SPIN ECHO 
Analysis of three-pulse electron spin-echo modulation: phase 
reversal, 4:19835 
MUEHLEBERG REACTOR/IN CORE INSTRUMENTS 
Observation of in-core instrumentation tube vibrations in a boiling 
water reactor by evaluating reactor noise data, 4:18846 
MUEHLEBERG REACTOR/REACTOR COOLING SYSTEMS 
Investigation of the local component of the neutron noise in a 
BWR and its application to the study of two-phase flow, 
4:18850 
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MUEHLEBERG REACTOR/REACTOR NOISE 
Investigation of the local component of the neutron noise in a 
BWR and its application to the study of two-phase flow, 
4:18850 
Observation of in-core instrumentation tube vibrations in a boiling 
water reactor by evaluating reactor noise data, 4:18846 
MULE DEER 
See DEER 
MULTIGROUP THEORY/TRANSFER MATRIX METHOD 
Analytic angular integration technique for generating multigroup 
transfer matrices, 4:20869 (ORNL/RSIC-41) 
MULTIPERIPHERAL MODEL 
See also CLUSTER EMISSION MODEL 
MULTIPERIPHERAL MODEL/PARTICLE RAPIDITY 
Distribution of rapidity intervals in inclusive reactions, 4:20772 
MULTIPERIPHERAL MODEL/SCALING LAWS 
Distribution of rapidity intervals in inclusive reactions, 4:20772 
MUNICIPAL WASTES 
See also REFUSE DERIVED FUELS 
MUNICIPAL WASTES/COMBUSTION 
Energy system producing electricity, hot water, and steam from 
combustible refuse (Patent), 4:18693 
Utilization of solid wastes for the generation of electric power, 
4:18694 
MUNICIPAL WASTES/ENERGY RECOVERY 
Energies from the field: USA, 4:18331 (CONF-7710156-) 
Urban waste energy recovery. Commercialization Phase III 
planning, 4:19470 (DOE/ERD-0002) 
MUNICIPAL WASTES/MATERIALS RECOVERY 
Urban waste energy recovery. Commercialization Phase III 
planning, 4:19470 (DOE/ERD-0002) 
MUNICIPAL WASTES/RECYCLING 
Contaminants of magnetic metals recovered from municipal solid 
waste: tin, aluminum, organic materials, 4:19668 (PB-279461) 
Recovery of materials from domestic refuse: some considerations, 
4:19669 
MUNICIPAL WASTES/WASTE PROCESSING 
Cost benefit analysis of selected wastewater befeficiation schemes, 
4:20154 (SAND-78-1444) 
Multi-stage pneumatic municipal solid waste separation and 
recovery of a plurality of classifications (Patent), 4:20155 
MUNICIPAL WASTES/WASTE TRANSPORTATION 
Disposal of hazardous wastes - transportation, 4:19647 (PB- 
279682) 
MUON PAIRS/MASS SPECTRA 
Dimuon production by protons in tungsten, 4:20709 
Properties of rooms muons produced by 28 GeV proton 
interactions (Differential cross sections), 4:20710 
MUON PAIRS/PAIR PRODUCTION 
High-energy cross sections for e~ e* — ww * and qq-bar in the 
lam-Ward-Weinberg model, 4:20745 
Properties of prompt muons produced by 28 GeV proton 
interactions (Differential cross sections), 4:20710 
Study of massive di-lepton pairs at Fermilab, 4:20818 (JINR-D- 
1,2-10400) 
MUON PAIRS/PARTICLE PRODUCTION 
Observation of prompt single muon production by hadrons at 
Fermilab (400 GeV, cross sections, preliminary results), 4:20727 
MUON REACTIONS/CAPTURE 
Correlations and total muon capture rates (Primakoff effect, 
isospin, shell model), 4:20860 (LBL-7793) 
MUONIC MOLECULES/ENERGY LEVELS 
Resonant formation of .-mesic molecules of hydrogen, 4:20652 
MUONIUM/HYPERFINE STRUCTURE 
Higher order corrections in quantum electrodynamics, 4:20794 
(JINR-D-1,2-10400 
MUONIUM/POLARIZATION 
Analysis of the behavior of the polarization of the 1* meson of 
muonium atoms in diamond-structure crystals, 4:20653 
MUON-NUCLEON INTERACTIONS 
See also MUON-PROTON INTERACTIONS 
MUON-NUCLEON INTERACTIONS/MULTIPLE 
PRODUCTION 
Unconfined quarks and gluons, 4:20761 (JINR-D-1,2-10400) 
MUON-NUCLEON INTERACTIONS/P INVARIANCE 
Search for parity-nonconservation effects in deep inelastic uN 
interaction, 4:20707 (JINR-D-1,2-10400) 
MUON-PROTON INTERACTIONS/DEEP INELASTIC 
SCATTERING 
Hadron production from muon scattering at 219 GeV 
(Preliminary results, 219 GeV, upper limits, angular 
distributions, recoil protons), 4:20702 (COO-3064-015) 
Measurements of the nucleon structure function in muon deep 
inelastic scattering at 100 and 150 GeV/c, 4:20694 (JINR-D-1,2- 
10400) 
MUONS 
See also MUONS PLUS 
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MUONS/MAGNETIC MOMENTS 

Higher order corrections in quantum electrodynamics, 4:20794 

(JINR-D-1,2-10400) 
MUONS/MULTIPLE PRODUCTION 

Origin of trimuon events in high-energy neutrino interactions 
(Rate, upper limits, above 30 GeV), 4:20714 

Results of a beam dump experiment at the CERN SPS neutrino 
facility (Cross sections, limits), 4:20738 

MUONS/PAIR PRODUCTION 

Dimuon production in hadron interactions and search for massive 
states which decay with muon emission (77 +Fe — p* pw” +X, 
p+Fe— p* pp +X; 7 +p — Psub(R)+p+X, p+p— 
psub(R)+ +X), 4:20719 (JINR-D-1,2-10400) 

Origin of trimuon events in high-energy neutrino interactions 
(Rate, upper limits, above 30 GeV), 4:20714 

MUONS/PARTICLE PRODUCTION 

Dimuon production in hadron interactions and search for massive 
states Mery apr! with muon emission (7 +Fe — p* pw” +X, 
p+Fe — +X; 7” +p —> Psub(R)+p+X, p+p— 
Penb(R)+p+X), 4:20719 (JINR-D-1,2-10400) 

Observation of the dimuon production at Serpukhov accelerator 
(IHEP-ITEP collaboration) (E/sub v, anti v/ < 30 GeV), 
4:20703 (JINR-D-1,2-10400) 

Observation of prompt single muon production by hadrons at 
Fermilab (400 GeV, cross sections, preliminary results), 4:20727 

MUONS PLUS/PARTICLE PRODUCTION 

Measurement of the production of p e events in antineutrino- 

nucleon interactions (Ratio to total event number), 4:20717 
MUSCLES/ELECTRIC POTENTIAL 

Effect of a constant magnetic field on the rest potential, ionic 
conductivity and neuromuscular transmission in smooth muscles 
(Guinea pigs), 4:20502 (JPRS-72169) 

MUSCLES/IONIC CONDUCTIVITY 

Effect of a constant magnetic field on the rest potential, ionic 
conductivity and neuromuscular transmission in smooth muscles 
(Guinea pigs), 4:20502 (JPRS-72169) 

MUSCLES/NERVE TISSUE 

Effect of a constant magnetic field on the rest potential, ionic 
conductivity and neuromuscular transmission in smooth muscles 
(Guinea pigs), 4:20502 (JPRS-72169) 

MUSCLES/OXYGEN 

Oxygen delivery to muscle cells during capillary occlusion by 

sickled erythrocytes, 4:20436 
MUTAGENS/SCREENING 

In vitro mutagenicity testing. 1. Kermide 60! resin, Sylgard 184 
encapsulating resin, and Sylgard 184 curing agent (Ames 
Salmonella assay system used), 4:20478 (LA-7437-MS) 

MX DEVICES 
See MFTF DEVICES 
MYOCARDIAL INFARCTION/DIAGNOSIS 

Quantitation of ischemic and infarcted myocardium: relation 
between 99-Tc pyrophosphate uptake, and regional and total 
coronary blood flow, myocardial function, and metabolism. 
Final report 1 July 1976-30 June 1977, 4:20423 (PB-279791) 

Quantitative dual radionuclide imaging of acute myocardial 
infarction. Final report 15 July 1975-15 August 1977, 4:20424 
(PB-279792) 

MYOCARDIAL INFARCTION/SCINTISCANNING 

Use of scintigraphy in the quantitation of myocardial infarction. 
Final scientific report 30 June 1975-30 June 1977, 4:20425 (PB- 
280056) 


NAGASAKI/BLAST EFFECTS 
Statistical analysis of Japanese structural damage data. Final 
report, 4:20261 (AD-A-053482) 
NAI DETECTORS/PERFORMANCE 
Comparison of some gamma detectors and environmental 
measurement of small Ar*! releases from a Triga reactor, 
4:20217 (VTT-REA-37) 
NAI DETECTORS/RESPONSE FUNCTIONS 
Automated response functions, 4:20212 (GJBX-119(78)) 
NAPHTHA/REFINING 
Preparation of shale-oil gasoline, 4:18030 
NAPHTHALENE/BIOLOGICAL EFFECTS 
Effect of petroleum-related pollutants on Aurelia growth and 
development. Progress report, September 12, 1977-November 
15, 1978, 4:20481 (ORO-5593-1) 
NAPHTHALENE/DISTILLATION 
Rectification analysis of the naphthalene fraction of coal tar, 
4:17704 


NATURAL GAS DEPOSITS/GEOLOGIC STRUCTURES 


NAPHTHALENE/SOLUBILITY 
Naphthalene solubility in several organic solvents, 4:19917 
NAPHTHALIC ACID 
See PHTHALIC ACID 
NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATIONAL ENERGY ACT/ECONOMIC IMPACT 
National Energy Act of 1978: a Far-West perspective, 4:19440 
(UCID-17944) 
NATIONAL ENERGY PLAN 
Interactive planning workshop. Volume 1. Working papers, 
4:19421 (CONF-781094-) 
NATURAL DRAFT COOLING TOWERS 
Natural-draught dry cooling tower for steam power plants 
(Patent), 4:18689 
NATURAL DRAFT COOLING TOWERS/BIBLIOGRAPHIES 
Cooling towers: design and performance (citations from the 
Engineering Index Data Base). Report for 1970-August 1978, 
4:18672 (NTIS/PS-78/0899) 
NATURAL GAS 
See also LIQUEFIED NATURAL GAS 
NATURAL GAS/BIBLIOGRAPHIES 
Natural gas: supply, demand and utilization. Volume II. 1976- 
June, 1978 (a bibliography with abstracts). Report for 1976-June 
1978, 4:17987 (NTIS/PS-78/0621) 
NATURAL GAS/COMBUSTION 
Influence of system parameters on the formation of oxides in 
turbulent diffuion flames, 4:18008 
Pressure effect on the formation of nitric oxide during the burning 
of natural gas in a fluidized layer, 4:18007 
NATURAL GAS/COMBUSTION PRODUCTS 
MHD composition and properties of working fluids in open cycle 
magnetohydrodynamic generators, 4:19479 (CONF-770402-7) 
NATURAL GAS/COMMERCIALIZATION 
Risk analysis and strategies to maximize private risk taking in 
substitute gas projects, 4:17990 (PB-265706) 
NATURAL GAS/ECONOMICS 
Advantages and limitations of peak-shaving at GVV (German 
Federal Republic), 4:17991 
NATURAL GAS/ENERGY SUPPLIES 
Method to calculate output and volume of gas for peak-shaving 
(German Federal Republic), 4:17992 
NATURAL GAS/ENHANCED RECOVERY 
Method for increasing the recovery of oil and gas from a water 
invaded geo-pressured water drive oil reservoir (Patent), 
4:17915 
NATURAL GAS/FINANCING 
Supplemental gas financing workshops, 4:17988 (PB-265706) 
NATURAL GAS/GAS ANALYSIS 
Higher hydrocarbons in natural gas, 4:18006 
NATURAL GAS/INCREMENTAL-COST PRICING 
Incremental pricing of supplemental gas, 4:19439 (PB-265706) 
NATURAL GAS/MARGINAL-COST PRICING 
Marginal cost pricing for gas service: theory and application, 
4:17989 (PB-265706) 
NATURAL GAS/PRODUCTION 
New Mexico's energy resources '77: Office of the State Geologist 
(Monograph), 4:19448 
Oil and gas exploration in the Federal Republic of Germany, 
4:17887 
NATURAL GAS/SUPPLY AND DEMAND 
Natural gas for a sure energy supply even past the year 2000, 
4:17994 
NATURAL GAS/TRADE 
Quarterly oil statistics. Second quarter, 1978, 4:17945 
NATURAL GAS APPLIANCES 
See GAS APPLIANCES 
NATURAL GAS DEPOSITS 
See also GAS CONDENSATE FIELDS 
Tectonics and petroleum-gas potential of the northwest middle 
Asiatic platform (Turan platform) (Book in Russian), 4:17890 
NATURAL GAS DEPOSITS/CLASSIFICATION 
Classification of oil and gas reserves by their industrial 
importance, 4:17922 
NATURAL GAS DEPOSITS/EXPLORATION 
Lazarev upheaval in the Aral Sea, 4:17886 
What now for shallow water, 4:17983 
NATURAL GAS DEPOSITS/FORECASTING 
Forecasting a petroleum-gas formation prior to drilling, 4:17889 
Oil-gas bearing complexes of the Timano-Pechorskaya province, 
4:17877 
Prospective gas and oil content of the Okso-Serpukhov deposits of 
the Permsk Prikam, 4:17876 
NATURAL GAS DEPOSITS/GEOLOGIC STRUCTURES 
Comparative characteristics of inter-mountain depressions of 
Tyan-Shan, 4:17896 





NATURAL GAS DEPOSITS/GEOLOGY 


NATURAL GAS DEPOSITS/GEOLOGY 
Gaps in the Mesozoic and Cenozoic sediment accumulation of 
central Asia and the Pre-Causasus, 4:17894 
Structural and development characteristics of local upheavals of 
Mangyshlak and Ustyurt, 4:17893 
NATURAL GAS DEPOSITS/ORIGIN 
Formation of oil and gas structure-traps in Mesozoic layers of the 
Prikum area of Dagestan, 4:17879 
NATURAL GAS DEPOSITS/PROSPECTING 
Paleostructural analysis of Jurassic deposits in the northern- 
Ustyurt-petroleum-gas potential area, 4:17895 
Prospective gas and oil content of Paleozoic and Triassic deposits 
of Mangyshlak and Ustyurt, 4:17891 
NATURAL GAS DEPOSITS/RESOURCE ASSESSMENT 
Energy resources and energy demand until the period 1985 to 
2020, 4:19436 
NATURAL GAS DEPOSITS/SEISMIC SURVEYS 
Structure of the Riphean-Vend complex in the Bashkir ASSR 
according to the common depth point method, 4:17882 
Test in the use of the common depth point method for studying 
deeply buried Triassic complexes of deposits in East Stavropol, 
4:17881 
NATURAL GAS DEPOSITS/SPATIAL DISTRIBUTION 
Paleogeographic and paleostructural characteristics of the spatial 
distribution of oil and gas content areas, 4:17892 
NATURAL GAS DISTRIBUTION SYSTEMS 
See also PIPELINES 
NATURAL GAS DISTRIBUTION SYSTEMS/COOLING 
Effect of degree of cooling of gas on the technical and economic 
parameters of gas transmission, 4:18004 
NATURAL GAS DISTRIBUTION SYSTEMS/ENERGY 
CONSERVATION 
Compressor hall IV in the natural gas compressor station 
Auersthal, 4:17985 
NATURAL GAS DISTRIBUTION SYSTEMS/GAS 
COMPRESSORS 
Compressor hall IV in the natural gas compressor station 
Auersthal, 4:17985 
NATURAL GAS DISTRIBUTION SYSTEMS/LOAD 
MANAGEMENT 
Advantages and limitations of peak-shaving at GVV (German 
Federal Republic), 4:17991 
Method to calculate output and volume of gas for peak-shaving 
(German Federal Republic), 4:17992 
Use of an LNG/air-mixing for peak-shaving in Karlsruhe, 4:17993 
NATURAL GAS DISTRIBUTION SYSTEMS/PIPELINES 
Automatic welding is used successfully on Orenburg line, 4:18005 
From Taisnieres to Villiers-le-Bel: the largest gas pipeline in 
France, 4:18003 
Western Siberian gas line has no frills, but is effective, 4:18002 
NATURAL GAS FIELDS/EVALUATION 
Evaluation of computational accuracy of oil and gas reserves in 
the Solonchak Field, 4:17880 
NATURAL GAS FIELDS/RESERVES 
Evaluation of computational accuracy of oil and gas reserves in 
the Solonchak Field, 4:17880 
Large Soviet natural gas projects, 4:17981 
NATURAL GAS GATHERING SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 
NATURAL GAS INDUSTRY/ENERGY MODELS 
Modeling natural gas regulation in the Project Independence 
Evaluation System, 4:17986 (DOE/EIA-0103/7) 
NATURAL GAS INDUSTRY/FINANCING 
FEA energy financing workshops. Section 1: summaries of 
pee ings. Section 2: background papers, 4:19339 (PB- 
) 
NATURAL GAS INDUSTRY/INVESTMENT 
Investments in the public gas supply continue to grow, 4:17995 
NATURAL GAS INDUSTRY/LEASING 
OCS oil and gas: an assessment of the Department of the Interior 
Environmental Studies Program (Book), 4:19450 
NATURAL GAS INDUSTRY/OFFSHORE OPERATIONS 
OCS oil and gas: an assessment of the Department of the Interior 
Environmental Studies Program (Book), 4:19450 
NATURAL GAS INDUSTRY/REGULATIONS 
Modeling natural gas regulation in the Project Independence 
Evaluation System, 4:17986 (DOE/EIA-0103/7) 
NATURAL GAS PROCESSING PLANTS 
Plant for conditioning high-BTU natural gas, 4:17984 
NATURAL GAS WELLS/GAMMA-GAMMA LOGGING 
Evaluation of absolute error in measuring the volumetric density 
of rock in wells, 4:17884 
NATURAL GAS WELLS/HYDRAULIC FRACTURING 
Wellbore pressure transducer (Patent), 4:17925 
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NATURAL GAS WELLS/PERMEABILITY 
Continuity and permeability development in the tight gas sands of 
the eastern Uinta Basin, Utah. Final report, 4:17982 (NVO-0011- 


1) 
NATURAL GAS WELLS/WELL DRILLING 
Method and apparatus for laser treatment of geological formations 
(Patent), 4:17914 
NATURAL GAS WELLS/WELL STIMULATION 
Environmental report: Enhanced-Gas-Recovery Project, Gallia 
County, Ohio, 4:17996 (UCID-17945) 
NATURAL URANIUM/PROTON REACTIONS 
Analysis of neutron yield produced by high-energy proton (400 
and 660 MeV), 4:20850 
NECKAR REACTOR/REACTOR OPERATION 
Gemeinschaftskernkraftwerk Neckar, 4:18893 
NEODYMIUM/ENERGY LEVELS 
Atomic energy levels - the rare earth elements. (the spectra of 
lanthanum, cerium, praseodymium, neodymium, promethium, 
samarium, europium, gadolinium, terbium, dysprosium, 
holmium, erbium, thulium, ytterbium, and lutetium) (66 atoms 
and ions), 4:20646 (PB-282067) 
NEODYMIUM/SORPTION 
Sorption of long-lived radionuclides in clay and rock. Part 2, 
4:18159 (KBS-TR-98) 
NEODYMIUM 143/ENERGY LEVELS 
Nuclear data sheets for A= 143, 4:20838 
NEODYMIUM 143/ENERGY-LEVEL TRANSITIONS 
Nuclear data sheets for A= 143, 4:20838 
NEODYMIUM IONS/ENERGY LEVELS 
Energy level structure and transition probabilities in the spectra of 
the trivalent lanthanides in LaF; (Tables, diagrams), 4:20644 
(ANL-78-XX-95) 
NEODYMIUM LASERS/AMPLIFIERS 
Mechanical design, materials selection, fabrication and assembly of 
ultraclean, high- Nd: glass disk laser amplifiers, 4:20122 
NEODYMIUM LASERS/BIBLIOGRAPHIES 
Neodymium YAG lasers (a bibliography with abstracts). Report 
for 1964-April 1978, 4:20041 (NTIS/PS-78/0808) 
NEODYMIUM LASERS/DESIGN 
Laser generator device emitting at a wavelength close to 1.3 
microns (Patent), 4:20063 
NEODYMIUM LASERS/EMISSION 
Emission field of a neodymium-glass laser with a grid mirror, 


4:20083 
NEODYMIUM LASERS/FABRICATION 
Laser rods fabricated from ammrce grown ND:YAG, 4:20032 
(AD-A-056419) 
Manufacturing methods and technology engineering for 
neodymium doped YAG laser rods. Quarterly progress report 
No. 3, 1 September-30 November 1977, 4:20011 (AD-A-054224) 
NEODYMIUM LASERS/FOCUSING 
Thermally induced self-focusing of a laser beam possessing spatial 
and temporal inhomogeneity, 4:20099 
NEODYMIUM LASERS/LASER MATERIALS 
Multistep energy migration and radiationless relaxation processes 
in phosphor and laser crystals. Technical report, 4:19836 (AD- 
A-055231) 
NEODYMIUM LASERS/MATERIALS 
Laser rods fabricated from ammrce grown ND:YAG, 4:20032 
(AD-A-056419) 
NEODYMIUM LASERS/MODULATION 
Generation of pulse bursts at 212.8 nm by intracavity modulation 
of an Nd:YAG laser, 4:20077 
NEODYMIUM LASERS/OPTICAL PUMPING 
Enhanced output of an Nd**:YAG laser with a semiconductor 
pump system, 4:20089 
NEODYMIUM LASERS/OPTICAL SYSTEMS 
Mechanical design, materials selection, fabrication and assembly of 
ultraclean, high-gain Nd: glass disk laser amplifiers, 4:20122 
NEODYMIUM LASERS/PERFORMANCE 
— — variations in ND:YAG laser hosts, 4:20017 (AD-A- 
5180 
NEODYMIUM LASERS/POWER 
Enhanced output of an Nd**:YAG laser with a semiconductor 
pump system, 4:20089 
— tal variations in ND:YAG laser hosts, 4:20017 (AD-A- 
NEODYMIUM LASERS/Q-SWITCHING 
Stabilizing the output of a Q-switched laser, 4:20072 
NEODYMIUM LASERS/RESEARCH PROGRAMS 
Nd mini laser based on stoichiometric rare earths compounds. 
Final report, 25 Junee 1975-24 Jun 1977, 4:21151 (AD-A- 
054434) 
NEODYMIUM LASERS/STABILIZATION 
Stabilizing the output of a Q-switched laser, 4:20072 
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NEODYMIUM PHOSPHATES/ENERGY TRANSFER 

Multistep energy migration and radiationless relaxation processes 
in phosphor and laser crystals. Technical report, 4:19836 (AD- 
A-055231) 

NEON/NEUTRINO REACTIONS 

Inclusive production of hadrons in v/sub /Ne and anti v/sub p/ 

Ne interactions (Preliminary data), 4:20718 
NEON 20 TARGET/ALPHA REACTIONS 
Similarity in the negative-pion multiplicity distribution in 
elementary interactions and in the interactions *He+ Li and 
*He+ Ne, 4:20824 
NEOPENTANE 

See 2-2-DIMETHYLPROPANE 
NEOPLASMS 

See also Pp ee 

COMAS 
NEOPLASMS/DIAGNOSIS 
Clinical significance of human alpha-fetoprotein, 4:20380 

NEOPLASMS/RADIOINDUCTION 

Effect of gonadectomy on the incidence of plutonium-induced 
bone cancer in mice, 4:20460 (COO-119-253) 

Preface to the injection tables (Pathological changes following 
injection of various doses of selected radionuclides), 4:20453 
(COO-119-253) 

NEOPLASMS/RADIOTHERAPY 

Enhancement of the effect of radiation therapy for malignant 
tumors by means of SHF hyperthermal treatment, 4:20428 
(JPRS-72169) 

NEPTUNIUM/ADSORPTION 

Batch K/sub d/ experiments with common minerals and 
representative groundwaters, 4:20336 (PNL-SA-6957) 

Statistical investigation of the mechanics controlling radionuclide 
sorption, 4:20337 (PNL-SA-6957) 

Transport properties of nuclear wastes in geologic media, 4:18181 
(PNL-SA-6957) 

NEPTUNIUM/DIFFUSION 

Theoretical and experimental evaluation of waste transport in 
selected rocks, 4:18180 (PNL-SA-6957) 

Transport properties of nuclear wastes in geologic media, 4:18181 
(PNL-SA-6957) 

NEPTUNIUM/GEOCHEMISTRY 

Chemical approaches to understanding the environmental 

behavior of Pu, Np, and Tc, 4:20347 
NEPTUNIUM/SORPTION 

Sorption of long-lived radionuclides in clay and rock. Part 2, 
4:18159 (KBS-TR-98) 

NEPTUNIUM ISOTOPES/QUANTITATIVE CHEMICAL 

ANALYSIS 

Suitability of current analytical methods to meet transuranic 
analysis requirements, 4:20346 

NERVE TISSUE/PHYSIOLOGY 

Effect of a constant magnetic field on the rest potential, ionic 
conductivity and neuromuscular transmission in smooth muscles 
(Guinea pigs), 4:20502 (JPRS-72169) 

NERVOUS SYSTEM/BIOLOGICAL RADIATION EFFECTS 

Radiation effects. Report bibliography January 1966-September 
1977, 4:20440 (AD-A-052425) 

NETWORK ANALYSIS 

One-point location of an area response protection group, 4:21145 
(SAND-78-1788) 

NEUTRAL ATOM BEAM INJECTION 

Development of neutral injection to the megawatt power level, 
4:21110 

NEUTRAL ATOM BEAM INJECTION/CHARGE EXCHANGE 

Charge-exchange first wall loading in beam-driven mirror devices, 

4:21020 
NEUTRAL ATOM BEAM INJECTION/CONTROL SYSTEMS 

Designing the TFTR neutral beam line control system software to 

aid the engineer, 4:21106 
NEUTRAL BEAM SOURCES 
See also ION SOURCES 

Development of neutral injection to the megawatt power level, 
4:21110 

PLT and Doublet III neutral beam injection systems, 4:21109 

NEUTRAL BEAM SOURCES/BEAM DUMPS 
Design considerations of calorimeter-target for high power neutral 
beam injectors, 4:21104 
NEUTRAL BEAM SOURCES/CONTROL SYSTEMS 
Computer assisted operation of neutral beam injectors, 4:21107 
NEUTRAL BEAM SOURCES/CRYOPUMPS 

Cryopumping techniques and design for neutral beam injection 

system, 4:21105 
NEUTRAL BEAM SOURCES/DESIGN 

Parametric study of the Doublet III Neutral Beam Injection 

System, 4:21093 (GA-A-15114) 
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NEUTRAL BEAM SOURCES/ION DENSITY 
Fast-scan monitor examines neutral-beam ion-density profile, 
4:21097 (UCRL-50025-78-1) 
NEUTRAL BEAM SOURCES/MONITORING 
Fast-scan monitor examines neutral-beam ion-density profile, 
4:21097 (UCRL-50025-78-1) 
NEUTRAL BEAM SOURCES/PERFORMANCE 
PLT neutral injector performance, 4:21095 (PPPL-1484) 
NEUTRAL BEAM SOURCES/POWER SUPPLIES 
High voltage protection for the megawatt beam line, 4:21089 
Modulators for high power neutral beam systems, 4:21086 
New generation of neutral-beam power supplies developed for 
magnetic mirror fusion, 4:21066 (UCRL-50025-78-1) 


‘NEUTRAL BEAM SOURCES/RESEARCH PROGRAMS 


Electronics Engineering Department quarterly report No. 1, 1978, 
4:21096 (UCRL-50025-78-1) 
NEUTRAL BEAM SOURCES/TEST FACILITIES 
High voltage test stand developed for magnetic fusion energy 
studies, 4:21098 (UCRL-50025-78-2) 
Section II. Development and technology, 4:21127 (UCRL-50002- 
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77) 
Test facility for the development of 150-keV, multi-megawatt 
neutral beam systems, 4:21100 
Test facility for the development of 150 keV/50 as a neutral beam 
injector for use on TFTR, 4:21103 
NEUTRAL BEAM SOURCES/VACUUM SYSTEMS 
Multispecies transient simulator and its application to the TFTR 
neutral beam injector, 4:21108 
NEUTRINO REACTIONS/INCLUSIVE INTERACTIONS 
Inclusive production of hadrons in v/sub p/Ne and anti v/sub p./ 
Ne interactions Veep A data), 4:20718 
NEUTRINO-NUCLEON INTERACTIONS 
See also ANTINEUTRINO-NUCLEON INTERACTIONS 
NEUTRINO-PROTON INTERACTIONS 
NEUTRINO-NUCLEON INTERACTIONS/DEEP INELASTIC 
SCATTERING 
Charged current neutrino and antineutrino cross section results 
from the CITFR experiment (Bjorken scaling, C invariance, 
elasticity structure functions), 4:20715 
Deep-inelastic scattering beyond the leading order in 
asymptotically free gauge theories, 4:20744 
NEUTRINO-NUCLEON INTERACTIONS/ 
ELECTROMAGNETIC INTERACTIONS 
Origin of trimuon events in high-energy neutrino interactions 
(Rate, upper limits, above 30 GeV), 4:20714 
NEUTRINO-NUCLEON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Evidence for scaling violation in vN and anti vN inclusive 
scattering and test of QCD (Moment q? dependence, cross 
sections, gluon distribution), 4:20716 
NEUTRINO-NUCLEON INTERACTIONS/MULTIPLE 
PRODUCTION 
Unconfined quarks and gluons, 4:20761 (JINR-D-1,2-10400) 
NEUTRINO-NUCLEON INTERACTIONS/NEUTRAL- 
CURRENT INTERACTIONS 
Measurement of neutral current coupling in Wises energy neutrino 
interactions (170 GeV), 4:20705 (JINR-D-1 
NEUTRINO-NUCLEON INTERACTIONS/PARTICLE 
PRODUCTION 
Observation of the dimuon production at Serpukhov accelerator 
(IHEP-ITEP collaboration) (E/sub v, anti v/ < 30 GeV), 
4:20703 (JINR-D-1,2-10400) 
NEUTRINO-NUCLEON INTERACTIONS/SCALE 
INVARIANCE 
Asymptotic freedom effects in neutrino scattering, 4:20757 (JINR- 
D-1,2-10400) 
NEUTRINO-NUCLEON INTERACTIONS/STRONG 
INTERACTIONS 
Origin of trimuon events in poe Pe —- interactions 
(Rate, upper limits, above 30 GeV), 4:2 
NEUTRINO-NUCLEON INTERACT 1ONS/TOTAL CROSS 
SECTIONS 
Charged current neutrino and antineutrino cross section results 
from the CITFR experiment (Bjorken scaling, C invariance, 
elasticity structure functions), 4:20715 
NEUTRINO-PROTON INTERACTIONS/STRUCTURE 
FUNCTIONS 
Microcausality, integral representation and sum rules for inelastic 
— factors for ep and vp scattering, 4:20759 (JINR-D-1,2- 
0400 


NEUTRINOS 
Oscillations in neutrino beams: status and possibilities of 
observation (Oscillation between two quantum states), 4:20706 
(JINR-D-1,2-10400) 
NEUTRINOS/PARTICLE PRODUCTION 
Observation of prompt neutrinos from 400 GeV proton nucleus 
interactions (Upper limits, particle fluxes), 4:20711 





NEUTRON BEAMS/POLARIZATION 


NEUTRON BEAMS/POLARIZATION 
Influence of multiple reflections on the polarization of 
nonmonochromatic neutron beams, 4:20806 
NEUTRON CAMERAS/PERFORMANCE TESTING 
Hodoscope performance tests on a 91-pin fuel bundle at PARKA, 
4:19186 (CONF-78 1033-9) 
NEUTRON CAPTURE 
See NEUTRON BEAMS 
NEUTRON DETECTION/DIELECTRIC TRACK DETECTORS 
SSTR materials for use in light water reactor-pressure vessel 
surveillance exposures, 4:20213 (HEDL-SA-1556) 
NEUTRON DIFFRACTION/MAGNETIC FIELDS 
Polarized neutron diffraction in high magnetic fields, 4:20874 
(CONF-780927-1) 
NEUTRON DOSIMETRY/MODERATING DETECTORS 
Modified A-B remmeter with improved directional dependence 
and thermal neutron sensitivity, 4:20227 
NEUTRON DOSIMETRY/SEMICONDUCTOR DETECTORS 
Tests of neutron dosimeter, advanced development model, 4:20224 
(AD-A-053859) 
NEUTRON LOGGING/CORRECTIONS 
Corrections for prompt-fission-neutron uranium logging data, 


4:18060 
NEUTRON MONITORS/NEUTRON DETECTION 
Device for measuring neutron-flux distribution density (Patent; in 
core instrumentation), 4:19057 
NEUTRON MULTIPLIER FACILITY 
See SUBCRITICAL ASSEMBLIES 
NEUTRON RADIOGRAPHY/EQUIPMENT 
CFRMF neutron radiography facility, 4:20146 
NEUTRON REACTIONS 
Validation of a new °Be pseudolevel evaluation, 4:20825 
NEUTRON REACTIONS/CAPTURE 
Inherent inaccuracy in the calculation of capture cross sections of 
nonfissile nuclei, 4:20849 
NEUTRON REACTIONS/ELASTIC SCATTERING 
Comparison of VITAMIN-C master library reaction cross 
sections for iron with multigroup cross sections generated by 
the VIM Monte Carlo code, 4:20828 (ORNL/RSIC-41) 
NEUTRON REACTIONS/INELASTIC SCATTERING 
Comparison of VITAMIN-C master library reaction cross 
sections for iron with multigroup cross sections generated by 
the VIM Monte Carlo code, 4:20828 (ORNL/RSIC-41) 
Radiative transitions from unbound states of Fe and Co nuclei, 
4:20834 
NEUTRON REACTIONS/KNOCK-OUT REACTIONS 
Comparison of VITAMIN-C master library reaction cross 
sections for iron with multigroup cross sections generated by 
the VIM Monte Carlo code, 4:20828 (ORNL/RSIC-41) 
NEUTRON REACTIONS/PICKUP REACTIONS 
Absolute measurement of the ®Li(n,a)*H cross section at 23 keV, 
4:20826 
NEUTRON REACTIONS/RESONANCE NEUTRONS 
Inherent inaccuracy in the calculation of capture cross sections of 
nonfissile nuclei, 4:20849 
NEUTRON REACTIONS/THERMAL FISSION 
Fission product gamma spectra, 4:20851 (LA-7620-MS) 
NEUTRON SOURCES 
(Excludes reactors even when used as neutron sources.) 
NEUTRON SOURCES/DESIGN 
Pulsedneutron source (Patent), 4:18221 
NEUTRON SOURCES/PERFORMANCE TESTING 
Digital signal processing at GEND’s data center, 4:20239 (CONF- 
771206-25) 


NEUTRON STARS/GRAVITATIONAL COLLAPSE 
Theory of hadron plasma, 4:20857 
NEUTRON TRANSPORT/COMPUTER CODES 
AMPx: a modular system for multigroup cross-section generation 
and manipulation, 4:20868 (ORNL/RSIC-41) 
DOT-IV two-dimensional discrete ordinates transport code with 
— mesh and quadrature, 4:20873 (ORNL-TM- 
529) 
New resonance cross section calculational algorithms, 4:20875 
(ORNL/RSIC-41) 
NJOY nuclear data processing system: user’s manual, 4:20866 
(LA-7584-M) 
Resolved resonance processing in the AMPX modular code 
system, 4:20878 (ORNL/RSIC-41) 
NEUTRON TRANSPORT/MEETINGS 
Review of multigroup nuclear cross-section processing, 4:20867 
(ORNL/RSIC-41) 
NEUTRON TRANSPORT/SELF-SHIELDING 
CREST : a computer program for the calculation of composition 
dependent self-shielded cross-sections, 4:19024 (BARC-924) 
NEUTRON TRANSPORT THEORY 
See also MULTIGROUP THEORY 
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NEUTRON TRANSPORT THEORY/SELF-SHIELDING 
Analytical inequalities satisfied by the cross-section self-shielding 
factors, 4:20879 (ORNL/RSIC-41) 
NEUTRONS 
See also FAST NEUTRONS 
THERMAL NEUTRONS 
NEUTRONS/ABSORPTION 
Comparison of VITAMIN-C master library reaction cross 
sections for iron with multigroup cross sections generated by 
the VIM Monte Carlo code, 4:20828 (ORNL/RSIC-41) 
NEUTRONS/KERMA 
MACK/MACKLIB system for nuclear response functions, 
4:20877 (ORNL/RSIC-41) 
NEUTRONS/NUCLEAR REACTION YIELD 
Analysis of neutron yield produced by high-energy proton (400 
and 660 MeV), 4:20850 
NEVADA/ELECTROMAGNETIC SURVEYS 
Description, field test and data analysis of a contro!l-source EM 
system (EM-60) (Grass Valley), 4:18556 (LBL-7088(DRAFT)) 
NEVADA/ENERGY POLICY 
National Energy Act of 1978: a Far-West perspective, 4:19440 
(UCID-17944) 
NEVADA/GEOLOGY 
Geology of the Gerlach-Hualapai Flat geothermal area, 
northwestern Nevada, 4:18532 
NEVADA/GEOTHERMAL RESOURCES 
Geothermal energy resources of the western United States, 
4:18522 
NEVADA/HOT SPRINGS 
Geology of the Gerlach-Hualapai Flat geothermal area, 
northwestern Nevada, 4:18532 
NEVADA/HYDROLOGY 
Geology of the Gerlach-Hualapai Flat geothermal area, 
northwestern Nevada, 4:18532 
NEVADA TEST SITE/GEOLOGY 
Geology and lithologic log for drill hole UE17a, Nevada Test 
Site, 4:18172 (USGS-1543-1) 
NEVADA TEST SITE/LITHOLOGY 
Geology and lithologic log for drill hole UE17a, Nevada Test 
Site, 4:18172 (USGS-1543-1) 
NEVADA TEST SITE/NUCLEAR EXPLOSIONS 
Fruit and vegetable radioactivity survey follow-on, Nevada Test 
Site environs, 4:20349 (EMSL-LV-0539-19) 
NEVADA TEST SITE/URANIUM DEPOSITS 
Uranium in waters and aquifer rocks at the Nevada Test Site, Nye 
County, Nevada, 4:18059 
NEW BRUNSWICK/ELECTRIC POWER 
Power in the Maritimes, 4:18915 
NEW ENGLAND 
See NORTH ATLANTIC REGION 
NEW JERSEY/ICES 
Integrated Community Energy System (ICES) (Public Service 
Electric and Gas Company, Newark, NJ), 4:19424 (EPRI-EM- 
718-W) 
NEW MEXICO/ECONOMY 
Socioeconomic research inventory for New Mexico 1970-1975, 
4:19343 (PB-279439) 
NEW MEXICO/ENERGY SOURCES 
New Mexico's energy resources '77: Office of the State Geologist 
(Monograph), 4:19448 
NEW MEXICO/GEOTHERMAL POWER PLANTS 
Geothermal power plants of the United States: a technical survey 
of existing and planned installations, 4:18577 (COO-4051-20) 
NEW MEXICO/GEOTHERMAL RESOURCES 
Geothermal energy resources of the western United States, 
4:18522 
NEW MEXICO/LAND USE 
Soil survey of Los Alamos County, New Mexico, 4:20330 (LA- 
6779-MS) 
NEW MEXICO/SOILS 
Soil survey of Los Alamos County, New Mexico, 4:20330 (LA- 
6779-MS) 
NEW YORK CITY/DISTRICT COOLING 
Proposed study project for district heating and power production 
by an electric utility, 4:19396 (EPRI-EM-718-W) 
NEW YORK CITY/DISTRICT HEATING 
Proposed study project for district heating and power production 
by an electric utility, 4:19396 (EPRI-EM-718-W) 
NICKEL 
Oxygen overvoltages on 50-50 Ni-Fe in KOH 40 w/o, 4:18235 
NICKEL/ADHESION 
Preparation of metals for plating: ring shear tests, 4:19726 
NICKEL/ADSORPTION 
Soil chromatograph K/sub d/ values, 4:20340 (PNL-SA-6957) 
NICKEL/BIOGEOCHEMISTRY 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 





APRIL 30, 1979 


NICKEL/CATALYTIC EFFECTS 
Electrocatalytic oxidation on non-noble metal catalysts, 4:19925 
NICKEL/CHROMATOGRAPHY 
Separation of Co-Ni, 4:19854 (ORNL/TM-6012/V2) 
NICKEL/EROSION 
Friction and metal transfer for single-crystal silicon carbide in 
contact with various metals in vacuum, 4:19775 (N-78-21294) 
Wear of single-crystal silicon carbide in contact with various 
metals in vacuum, 4:19776 (N-78-21295) 
NICKEL/ROOT ABSORPTION 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
NICKEL/SLIDING FRICTION 
Friction and metal transfer for single-crystal silicon carbide in 
contact with various metals in vacuum, 4:19775 (N-78-21294) 
NICKEL/SORPTIVE PROPERTIES 
Theoretical models of chemisorption on metal surfaces, 4:19785 
NICKEL/WELDABILITY 
Effects of impurities on the weldability of electroformed nickel, 
4:19718 (SAND-78-8774) 
NICKEL 58 TARGET/PION MINUS REACTIONS 
Gamma-ray study of pion-induced reactions on the nickel isotopes, 
4:20829 
NICKEL 58 TARGET/PION PLUS REACTIONS 
Gamma-ray study of pion-induced reactions on the nickel isotopes, 
4:20829 
NICKEL 58 TARGET/PROTON REACTIONS 
Uncertainties in neutron densities determined from analysis of 0.8 
GeV polarized proton scattering from nuclei, 4:20833 
NICKEL 59 TARGET/TRITON REACTIONS 
5®Ni(t,p) © Ni reaction, 4:20835 
NICKEL 60 TARGET/PION MINUS REACTIONS 
Gamma-ray study of pion-induced reactions on the nickel isotopes, 
4:20829 
NICKEL 60 TARGET/PION PLUS REACTIONS 
Gamma-ray study of pion-induced reactions on the nickel isotopes, 
4:20829 
NICKEL 61/ENERGY LEVELS 
5®Ni(t,p) © Ni reaction, 4:20835 
NICKEL 62 TARGET/PION MINUS REACTIONS 
Gamma-ray study of pion-induced reactions on the nickel isotopes, 
4:20829 
NICKEL 62 TARGET/PION PLUS REACTIONS 
Gamma-ray study of pion-induced reactions on the nickel isotopes, 
4:20829 
NICKEL 64 TARGET/ALPHA REACTIONS 
Lifetimes of excited states of ®7Zn, 4:20836 
NICKEL 64 TARGET/PION MINUS REACTIONS 
Gamma-ray study of pion-induced reactions on the nickel isotopes, 
4:20829 
NICKEL 64 TARGET/PION PLUS REACTIONS 
aged study of pion-induced reactions on the nickel isotopes, 
4:20829 
NICKEL ALLOYS 
See also CHROMIUM-NICKEL STEELS 
NICKEL BASE ALLOYS 
NICKEL STEELS 
NICKEL-CHROMIUM STEELS 
Oxygen overvoltages on 50-50 Ni-Fe in KOH 40 w/o, 4:18235 
NICKEL ALLOYS/CRYSTAL MODELS 
Modeling of face-centered cubic solid solutions, 4:19736 
NICKEL ALLOYS/FABRICATION 
Ion-implantation damage in amorphous and crystalline Nbso Nio (3 
MeV Ni’ ions), 4:19794 
NICKEL ALLOYS/PHYSICAL RADIATION EFFECTS 
Ion-implantation damage in amorphous and crystalline NbsoNieo (3 
MeV Ni* ions), 4:19794 
NICKEL BASE ALLOYS/MATERIALS TESTING 
Evaluation of materials exposed to high-velocity, high-salinity, 
highly mineralized geothermal brine, 4:18605 (UCRL-80755) 
NICKEL COMPLEXES/STRUCTURAL CHEMICAL ANALYSIS 
Unusual coordination of the a-dioxime ligand in 
bis(camphorquinone dioximato)nickel(II), 4:19901 
NICKEL COMPLEXES/SYNTHESIS 
Unusual coordination of the a-dioxime ligand in 
bis(camphorquinone dioximato)nickel(II), 4:19901 
NICKEL COMPOUNDS/CHEMICAL PREPARATION 
Tetrametallic nickel-boron clusters, (eta to the Sth power- 
CsHs)4Ni,B,H, and (eta to the Sth power-C;Hs)4Ni,BsHs, by 
transition metal aggregation on a small borane framework. 
Technical report, 4:19885 (AD-A-055400) 
NICKEL COMPOUNDS/MOLECULAR STRUCTURE 
Tetrametallic nickel-boron clusters, (eta to the Sth power- 
CsHs)4Ni,B,H, and (eta to the 5th power-C;Hs)4Ni:BsHs, by 
transition metal aggregation on a small borane framework. 
Technical report, 4:19885 (AD-A-055400) 


NIOBIUM ALLOYS 


NICKEL ORES/CRYSTAL STRUCTURE 
Abelsonite, nickel porphyrin, a new mineral from the Green River 
Formation, Utah (C31H32N4Ni), 4:18015 
NICKEL OXIDES 
Potentiostatic pulse study of oxygen evolution on teflon bonded 
nickel cobalt oxide electrodes, 4:19931 
NICKEL SILICIDES/PHYSICAL RADIATION EFFECTS 
Radiation induced precipitation in nickel silicon solid solutions. IT. 
Dose rate effects, 4:19797 
NICKEL STEELS 
(Steels containing only nickel as alloying element.) 
NICKEL STEELS/FATIGUE 
Influence of microstructure on near-threshold fatigue-crack 
propagation in ultra-high strength steel, 4:19757 
NICKEL STEELS/FRACTURE PROPERTIES 
Influence of microstructure on near-threshold fatigue-crack 
propagation in ultra-high strength steel, 4:19757 
NICKEL-CADMIUM BATTERIES/BATTERY CHARGERS 
Automatic nickel cadmium battery tester, 4:19327 
NICKEL-CADMIUM BATTERIES/BATTERY CHARGING 
Long life in spite of quick charging. Considerations on the 
charging of rapid charge NC batteries, 4:19312 
Trickle charge characteristics of cylindrical sealed nickel- 
cadmium rechargeable battery “pananica” h type, 4:19309 
NICKEL-CADMIUM BATTERIES/BATTERY SEPARATORS 
Nickel/cadmium aircraft batteries: experience with Celgard 
barrier layers at DREO. Technical note, 4:19314 (AD-A- 
056769) 
NICKEL-CADMIUM BATTERIES/BIBLIOGRAPHIES 
Nickel cadmium batteries (a bibliography with abstracts). Report 
for 1970-June 1978, 4:19297 (NTIS/PS-78/0618) 
NICKEL-CADMIUM BATTERIES/CHARGE STATE 
Automatic nickel cadmium battery tester, 4:19327 
NICKEL-CADMIUM BATTERIES/COMPARATIVE 
EVALUATIONS 
Power from batteries. Modern battery technology has the right 
energy source for every field of application, 4:19311 
Rechargeable nickel-cadmium batteries - an economical 
alternative to dry batteries, 4:19304 
NICKEL-CADMIUM BATTERIES/DESIGN 
Rechargeable nickel-cadmium batteries - an economical 
alternative to dry batteries, 4:19304 
SMS/GOES cell and battery data analysis report. Final report, 
4:19307 (N-78-21606) 
NICKEL-CADMIUM BATTERIES/ELECTROLYTES 
Trickle charge characteristics of cylindrical sealed nickel- 
cadmium rechargeable battery “pananica” h type, 4:19309 
NICKEL-CADMIUM BATTERIES/PERFORMANCE TESTING 
SMS/GOES cell and battery data analysis report. Final report, 
4:19307 (N-78-21606) 
NICKEL-CADMIUM BATTERIES/SPECIFICATIONS 
Equipment batteries, 4:19310 
NICKEL-CHROMIUM STEELS 
(Steels containing Ni and Cr; the Cr content is usually 0.5 to 2.0%, 
the Ni content is higher.) 
NICKEL-CHROMIUM STEELS/HEAT TREATMENTS 
Heat treating gun steel. Technical report (Medium-C, Ni-Cr-Mo 
steel), 4:19713 (AD-A-056009) 
NICOTIANA/HYBRIDIZATION 
Chloroplast DNA distribution in parasexual hybrids as shown by 
polypeptide composition of fraction I protein (Nicotiana), 
4:20405 


NIGHTGLOW 
See AIRGLOW 
NIOBIUM/ADSORPTION 
Laboratory measurements of radionuclide distribution between 
selected ground water and geologic media, 4:20343 (PNL-SA- 
6957) 
NIOBIUM/BLISTERS 
Helium blistering in metals (Helium atoms thermal to 3.5 MeV), 
4:19766 
NIOBIUM/LATTICE PARAMETERS 
Partial molar volumes of hydrogen and deuterium in niobium and 
vanadium, 4:19806 (IS-T-839) 
NIOBIUM/MIXED STATE 
Investigation of the nonequilibrium mixed state of 
superconducting niobium with pinning centers, 4:19768 
NIOBIUM/PHYSICAL RADIATION EFFECTS 
Helium blistering in metals (Helium atoms thermal to 3.5 MeV), 
4:19766 
NIOBIUM/STRAIN AGING 
Deformation processes in refractory metals. Progress report, 
December 1, 1977-November 30, 1978, 4:19744 (ORO-3262-58) 
NIOBIUM ALLOYS 
See also NIOBIUM BASE ALLOYS 





NIOBIUM ALLOYS/CRACKING 


NIOBIUM ALLOYS/CRACKING 
Susceptability of zirconium alloys to delayed hydrogen cracking, 
4:19756 
NIOBIUM ALLOYS/DIFFUSION COATINGS 
Oxidation of diffusion coatings on a niobium alloy, 4:19786 (PB- 
281257-T/SL) 
NIOBIUM ALLOYS/FABRICATION 
Fabrication of zirconium alloys into components for nuclear 
reactors, 4:19727 
Ion-implantation damage in amorphous and crystalline NbsoNieo (3 
MeV Ni‘ ions), 4:19794 
NIOBIUM ALLOYS/MAGNETIC FLUX 
Flux pinning and critical currents in A-15 superconductors. Final 
scientific report 1 January 1975-31 December 1977, 4:19760 
(AD-A-052618) 
Transition temperature and flux-line pinning of a superconducting 
Hfo esNbo 3s alloy, 4:19729 
NIOBIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Effect of stress on radiation damage in neutron irradiated 
zirconium alloys, 4:19798 
Ion-implantation damage in amorphous and crystalline NbsoNiso (3 
MeV Nii* ions), 4:19794 
NIOBIUM ALLOYS/STRESS CORROSION 
Correlation between oxidation and stress corrosion cracking of U- 
4.5 wt % Nb, 4:19782 
NIOBIUM ALLOYS/TRANSITION TEMPERATURE 
Transition temperature and flux-line pinning of a superconducting 
Hfo 6s Nbo 3s alloy, 4:19729 
NIOBIUM BASE ALLOYS/CRITICAL FIELD 
Density of states in two A-15 materials, 4:19764 
NIOBIUM BASE ALLOYS/ELECTRONIC STRUCTURE 
Density of states in two A-15 materials, 4:19764 
NIOBIUM BASE ALLOYS/SUPERCONDUCTIVITY 
High-field properties and scaling in CVD-prepared NbsGe, 
4:19763 


Mechanical properties of in situ multifilamentary NbsSn 
superconducting wires, 4:19747 
NIOBIUM SELENIDES/ELECTRIC CONDUCTIVITY 
Effect of hydrogen intercalation on temperature dependence of 
electrical resistance of 2H-NbSe single crystals, 4:19843 
NIOBIUM SELENIDES/TRANSITION TEMPERATURE 
Effect of hydrogen intercalation on temperature dependence of 
electrical resistance of 2H-NbSez single crystals, 4:19843 
NITINOL HEAT ENGINES/RESEARCH PROGRAMS 
Nitinol engine development, 4:18466 (LBL-8348) 
NITRATES/MATERIALS RECOVERY 
Treatment and recovery of fluoride and nitrate industrial wastes. 
Phase II. Final report, 4:19651 (PB-281159) 
NITRIC ACID/PHASE DIAGRAMS 
Iodox recycle studies. Scoping studies of the solubility of iodic 
acid and of vapor-liquid equilibria in the system: 60 to 80% 
Mg(NOs)-0 to 20% HNOs-20 to 40% H20, 4:18129 (ORNL/ 
TM-6398) 
NITRIC ACID/PURIFICATION 
Removal of trace contaminants from recycle nitric acid, 4:18098 
NITRIC OXIDE/CHEMICAL REACTION YIELD 
Burner design criteria for Nox control from low-Btu gas 
combustion: Volume II. Elevated fuel temperature. Final report 
October 1976-October 1977, 4:20160 (PB-280199) 
Pressure effect on the formation of nitric oxide during the burning 
of natura! gas in a fluidized layer, 4:18007 
NITRIDES/PRODUCTION 
Possible production of nitride-containing materials from coal 
tailings, 4:17747 
NITRO COMPOUNDS 
See also TNT 
NITRO COMPOUNDS/MATERIALS RECOVERY 
Recovery of organic values from TNT manufacturing wastes. 
Technical report, 4:19642 (AD-A-055978) 
NITROGEN/CHEMISORPTION 
Chemisorption on perfect surfaces and structural defects. 
Technical report (Hand N on W, Mo, Ir, Re), 4:19762 (AD-A- 
056535) 
NITROGEN/MATERIALS RECOVERY 
Cost benefit analysis of selected wastewater befeficiation schemes, 
4:20154 (SAND-78-1444) 
NITROGEN/PION PLUS REACTIONS 
Reaction (7*,7°p) in light nuclei at a meson energy 170 MeV, 
4:20822 
NITROGEN 13/USES 
Biomedical research with cyclotron produced radionuclides. 
Progress report, October 1, 1977-September 30, 1978, 4:20422 
(COO-4268-2) 
NITROGEN 14/ISOTOPE RATIO 
Methodology for nitrogen isotope analysis at crrel. Special report, 
4:19856 (AD-A-054939) 
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NITROGEN 14 REACTIONS/INELASTIC SCATTERING 
Direct inelastic scattering of '*N + 'C in a three-dimensional 
time-dependent Hartree-Fock scheme, 4:20810 
NITROGEN 15/ISOTOPE RATIO 
Methodology for nitrogen isotope analysis at crrel. Special report, 
4:19856 (AD-A-054939) 
NITROGEN COMPLEXES/BINDING ENERGY 
AB INITIO molecular orbital studies of some high temperature 
metal halide complexes (300°-500°C), 4:19832 (CONF-780941- 
7 


NITROGEN COMPLEXES/MOLECULAR STRUCTURE 
AB INITIO molecular orbital studies of some high temperature 
metal halide complexes (300°-500°C), 4:19832 (CONF-780941- 


7) 
NITROGEN DIOXIDE/DATA ACQUISITION 
The 1977 NRL air quality data. Final report, 4:20274 (AD-A- 
054634) 
NITROGEN IONS/ION-ATOM COLLISIONS 
Measurements of selected charge transfer processes at low 
energies. Final report, March-September 1977 (N* + O—N + 
O*, 1 to 10 ev, cross sections), 4:20657 (AD-A-054360) 
NITROGEN ISOTOPES/CHEMICAL ANALYSIS 
Methodology for nitrogen isotope analysis at crrel. Special report, 
4:19856 (AD-A-054939) 
NITROGEN OXIDES 
See also NITRIC OXIDE 
NITROGEN DIOXIDE 
NITROGEN OXIDES/AIR POLLUTION ABATEMENT 
Reciprocating internal combustion engine, in particular diesel 
engine (Patent), 4:19685 
NITROGEN OXIDES/AIR POLLUTION CONTROL 
Control of utility boiler and gas turbine pollutant emissions by 
combustion modification - phase I. Report for June 1974-June 
1976, 4:18725 (PB-281078) 
Control techniques for nitrogen oxides emissions from stationary 
sources - Second edition. Final report, 4:20290 (PB-280034) 
Process for removing nitrogen oxides from waste gas (Patent), 
4:20184 
Process for making nitrogen oxides contained in flue gas harmless 
(Patent), 4:20181 
Process for removing sulfur and NO/sub x/ components from a 
gas stream (Patent), 4:18734 
Reduction of atmospheric pollutants during the burning of 
residual fuel oil in large boilers, 4:18739 
Solid supported catalysts for catalytic reduction of nitrogen oxides 
in waste gases (Patent), 4:20177 
NITROGEN OXIDES/CHEMICAL REACTION YIELD 
Formation and control of fuel-nitrogen pollutants in catalytic 
combustion of coal-derived gases. Quarterly report, March 15- 
June 15, 1978, 4:17676 (TID-28997) 
Possibilities of the nitric oxides emission reduction during coal 
combustion, 4:17837 
NITROGEN OXIDES/REMOVAL 
Studies of nitrogen oxide removal from flue gas No. 1, 4:17748 
NITROGLYCERIN/SEPARATION PROCESSES 
Engineering feasibility study for elimination of nitroglycerin from 
solvent vapors. Final report, 4:19879 (AD-A-055980) 
R 


See NUCLEAR MAGNETIC RESONANCE 
NOBLE GASES 

See RARE GASES 
NOISE POLLUTION/BIOLOGICAL EFFECTS 

USAF Bioenvironmental Noise Data Handbook. Volume 118. 
MMD-4 generator. Technical report, 4:20490 (AD-A-053714) 

NOISE POLLUTION/REMOTE SENSING 

Remote sensing applied to environmental pollution detection and 
management (a bibliography with abstracts). Report for 1964- 
July 1978, 4:20283 (NTIS/PS-78/0789) 

NOISE POLLUTION ABATEMENT/MANPOWER 

A national environmental/energy workforce assessment. Virgin 
Islands. Final report on phase 1, 4:20284 (PB-277887) 

National environmental/energy workforce assessment. national 
summary. Volume Four: South Dakota-Virgin Islands. Final 
report on phase 1, 4:20285 (PB-277903) 

NONDESTRUCTIVE TESTING/RESEARCH PROGRAMS 

Planning support document for the EPRI Nondestructive 
Evaluation (NDE) program, 4:20144 (EPRI-NP-900-SR) 

NON-EQUILIBRIUM PLASMA/RADIATIONS 
Radiation of nonequilibrium plasma layer, 4:20979 (ITF-76-133-R) 
NORBORNADIENE/CHEMICAL PREPARATION 

Chloro-meso-tetraphenylporphyrinatocobalt(III) as catalyst for 

quadricyclane isomerization , 4:19900 
NORTH ATLANTIC REGION/AIR POLLUTION 

Formation and transport of ozone in the Northeast quadrant of the 
United States (Analysis of data for 1976 ozone season), 4:20277 
(BNL-25292) 
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NORTH DAKOTA/AIR QUALITY 

ND-REAP air quality network. Final report, May 1976-July 1977, 
4:20316 (PB-278736) 

NORTH DAKOTA/COAL INDUSTRY 

Coal development in the Northern Great Plains: the impact of 
revenues of state and local governments. Agricultural economic 
report (final), 4:17851 (PB-280122) 

NORTH SEA/OIL FIELDS 

Aspects of exploration and production in the development of the 

North Sea oilfield Thistle, 4:17888 
NORTH SEA/OIL WELLS 
Quality of sea-water for injection into North Sea oil wells, 4:17899 
(CONF-7609187-) 
NORTH SEA/PETROLEUM DEPOSITS 
Energy and engineering progress: access must be ensured, 4:17926 
NORTHERN IRELAND 
See UNITED KINGDOM 
NOVA SCOTIA/ELECTRIC POWER 
Power in the Maritimes, 4:18915 
NOZZLES/DESIGN 
Laser nozzle and optical cavity wall construction (Patent), 4:20055 
NOZZLES/EROSION 

Evaluation of materials exposed to high-velocity, high-salinity, 

highly mineralized geothermal brine, 4:18605 (UCRL-80755) 
NOZZLES/NONDESTRUCTIVE TESTING 

Planning support document for the EPRI Nondestructive 

Evaluation (NDE) program, 4:20144 (EPRI-NP-900-SR) 
NOZZLES/STRESS CORROSION 

Evaluation of materials exposed to high-velocity, high-salinity, 

highly mineralized geothermal brine, 4:18605 (UCRL-80755) 
NPR REACTOR 

See N-REACTOR 
N-REACTOR/PRESSURE TUBES 

Through wall crack opening displacement for N Reactor pressure 
tubes, 4:19167 (UNI-1162) 

N-REACTOR/REACTIVITY 

Backup calculations for shutdown margin determination for 
NUSAR, 4:19166 (UNI-929) 

NSRR REACTOR/FUEL ELEMENT FAILURE 

Progress report on NSRR experiments. I. LWR fuel failure under 
reactivity initiated accident condition in ambient temperature 
and pressure coolant, 4:19269 

NUCLEAR DATA COLLECTIONS 

Characteristics of ENDF/B-V, 4:20804 (ORNL/RSIC-41) 

Design criteria for the 218-group criticality safety reference 
library, 4:20876 (ORNL/RSIC-41) 

Experience in developing and using the VITAMIN-C 171- 
neutron, 36-gamma-ray group cross-section library, 4:19027 
(ORNL/RSIC-41) 

Recent References, 4:20805 

NUCLEAR DATA COLLECTIONS/COMPARATIVE 

EVALUATIONS 

Comparison of VITAMIN-C master library reaction cross 
sections for iron with multigroup cross sections generated by 
the VIM Monte Carlo code, 4:20828 (ORNL/RSIC-41) 

NUCLEAR EMULSIONS/PROTON REACTIONS 
Search for new particles using nuclear photoemulsions (70-400 
GeV), 4:20832 (JINR-D-1,2-10400) 
NUCLEAR ENERGY 
Social problems of power economy, 4:19349 
NUCLEAR ENERGY/RESEARCH PROGRAMS 
Reports of the research results for the peaceful uses of atomic 
energy (Japan), 4:21139 
NUCLEAR EVAPORATION 
See EVAPORATION MODEL 
NUCLEAR EXPLOSION DETECTION/SEISMIC DETECTION 

A study of seismic-wave propagation and detection, 4:20264 (AD- 
865673) 

Improved procedures for determining seismic source depths from 
depth phase information. Final report 1 October 1976-30 
September 1977, 4:20265 (AD-A-052518) 

Special Data Collection System (ADCS) NTS event ‘ASIAGO’, 
21 December 1976. Technical report, 4:20266 (AD-A-054631) 

Special Data Collection Systems (SDCS) NTS event ‘CHEVRE’, 
23 November 1976. Technical report, 4:20267 (AD-A-054632) 

Special Data Collection System (ADCS) NTS event ‘RUDDER’, 
28 December 1976. Technical report, 4:20268 (AD-A-054633) 

Special Data Collection systems (Project T/4703) January 
through June 1977. Semiannual report, 1 January-30 June 1977, 
4:20270 (AD-A-055151) 

Summary of short-period explosion and earthquake coda shapes 
with implications for regional discrimination. Technical report, 
4:20269 (AD-A-054808) 

The deflection detector: its theory and evaluation on short-period 
seismic data. Technical report, 4:20271 (AD-A-055248) 

NUCLEAR EXPLOSIONS 
See also UNDERGROUND EXPLOSIONS 


NUCLEAR FACILITIES/PERSONNEL DOSIMETRY 


Doubly asymptotic, boundary-element analysis of dynamic soil- 
structure interaction. Topical report 1 June 1975-31 March 
1978, 4:20254 (AD-A-056384) 

Elf propagation in a non-stratified earth-ionosphere waveguide. 
Final report, 4:20609 (AD-A-056143) 

Summary of the Ming Blade tracer-gas chimney pressurization 
studies. Topical report September-December 1977, 4:20251 
(AD-A-056319) 

NUCLEAR EXPLOSIONS/ATMOSPHERIC EXPLOSIONS 

Assessment and evaluation of simulation data. Final report 1 
March-15 October 1977, 4:20608 (AD-A-055884) 

Atmospheric CO, infrared background investigation. 
Experimental confirmation of 2.7 to 4.3 micrometers 
fluorescence; modeling of 4.3 micrometers spectral structure. 
Final report, 11 May-31 December 1977, 4:20599 (AD-A- 
055943) 

NUCLEAR EXPLOSIONS/ELECTROMAGNETIC PULSES 

Prototype HEMP Design Practice Handbook. Extended outline 
April 25, 1977-May 31, 1978, 4:20238 (AD-A-056731) 

NUCLEAR EXPLOSIONS/ELECTRON DENSITY 
“a — free-electron density in a nuclear-blast environment. Final 
port, 4:20260 (AD-B-14240) 
NUCLEAR EXPLOSIONS/GROUND MOTION 

Seismic ground motion from free-field and underburied explosive 

sources. Final report, 4:20250 (AD-A-055141) 
NUCLEAR EXPLOSIONS/KINETICS 

Anomalous transport coefficients due to the ion-ion two-stream 
plasma microinstability. Doctoral thesis, 4:20611 (AD-A- 
056542) 

NUCLEAR EXPLOSIONS/LOCAL FALLOUT 

Fruit and vegetable radioactivity survey follow-on, Nevada Test 
Site environs, 4:20349 (EMSL-LV-0539-19) 

NUCLEAR EXPLOSIONS/PLASMA INSTABILITY 

Assessment of processes related to plasma irregularities. Final 
report 15 May-31 December 1977, 4:20601 (AD-A-056250) 

NUCLEAR EXPLOSIONS/PLASMA WAVES 

The relevance of barium releases to problems of the nuclear 
environment. Topical report 1 November 1975-31 December 
1977, 4:20610 (AD-A-056249) 

NUCLEAR EXPLOSIONS/RADIONUCLIDE MIGRATION 

Studies of radionuclide availability and migration at the Nevada 
Test Site relevant to radioactive waste disposal, 4:20339 (PNL- 
SA-6957) 

NUCLEAR EXPLOSIONS/SEISMIC P WAVES 

Empirical m sub b:m sub s relations at the Nevada Test Site with 
applications to m sub b-yield relations. Technical report, 
4:20257 (AD-A-056698) 

NUCLEAR EXPLOSIONS/SHOCK WAVES 

Measurements in airblast. Part A. Optical temperature 
measurement. Part B. Novel measurement techniques. Final 
report, 28 February-1 October 1977, 4:20262 (AD-A-054730) 

Thermal layer development modeling. Final report 1 
1975-20 June 1977, 4:20263 (AD-A-055931) 

NUCLEAR EXPLOSIONS/SIMULATION 

Geophysical model studies of the Tularosa Basin, New Mexicoico. 
Final technical report, 4:20249 (AD-A-054161) 

The ESSEX Program: a study of the effects of underground low- 
yield nuclear weapons employed in a tactical warfare scenario, 
4:20256 (AD-A-056490) 

NUCLEAR EXPLOSIONS/TEST FACILITIES 

Tri-service thermal flash test facility. Interim summary rt 6 

August 1976-5 November 1977, 4:20252 (AD-A-056321 
NUCLEAR EXPLOSIONS/TESTING 

Middle North series Pre-DICE THROW I, II and DICE 
THROW test execution report. Project officer's report January 
1975-June 1977, 4:20258 (AD-A-057247) 

NUCLEAR EXPLOSIONS/THERMAL RADIATION 

Thermal layer development modeling. Final report 1 December 

1975-20 June 1977, 4:20263 (AD-A-055931) 
NUCLEAR EXPLOSIVES/TESTING 
Plane shock: thermal layer interactions. Final report, 4:20259 
(AD-B-13138) 
NUCLEAR FACILITIES 
See also FEED MATERIALS PLANTS 
FUEL CYCLE CENTERS 
FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
ISOTOPE SEPARATION PLANTS 
NUCLEAR FACILITIES/MATERIAL UNACCOUNTED FOR 

Semi-annual report on strategic special nuclear material inventory 

differences, 4:18216 (DOE/DP-001-3) 
NUCLEAR FACILITIES/PERSONNEL 

Site security aes training manual, 4:18780 (NUREG- 
0464(Vol.1)) 

NUCLEAR FACILITIES/PERSONNEL DOSIMETRY 

Occupational radiation exposure. Tenth annual report, 1977, 
4:20448 (NUREG-0463) 





NUCLEAR FACILITIES/RADIATION MONITORING 


NUCLEAR FACILITIES/RADIATION MONITORING 
Suitability of current analytical methods to meet transuranic 
analysis requirements, 4:20346 
NUCLEAR FACILITIES/SAFEGUARDS 
Concepts for inventory verification in critical facilities, 4:18186 
(LA-7315) 
Safeguarding fast critical facilities, 4:18212 
Safeguards Automated Facility Evaluation (SAFE) methodology, 
4:18190 (NUREG/CR-0296) 
NUCLEAR FACILITIES/SCRAP METALS 
Generic assessment of radiation exposures to workers in a portable 
smelter and to the surrounding population, 4:20449 (ORNL/ 


TM-6442) 
NUCLEAR FACILITIES/SECURITY 
Site security personnel training manual, 4:18780 (NUREG- 
Vol.1)) 


NUCLEAR FACILITIES/VENTILATION SYSTEMS 
Analysis of ventilation systems subjected to tornado conditions, 
May 1-September 30, 1977, 4:19992 (LA-7550-MS) 
NUCLEAR FUELS 
See also DENATURED FUEL 
FUEL ELEMENTS 
LIQUID FUELS 
SOLID FUELS 
SPENT FUELS 
NUCLEAR FUELS/BURNUP 
Measurement and analysis of burnup of nuclear fuel, 4:19100 
NUCLEAR FUELS/NONDESTRUCTIVE ANALYSIS 
Calorimetric systems designed for in-field nondestructive assay of 
plutonium-bearing materials, 4:18183 (CONF-78 1007-12) 
NUCLEAR INDUSTRY 
International Buyers’ guide 1978, 4:18998 
NUCLEAR MAGNETIC RESONANCE/SPIN-SPIN 
RELAXATION 
Nuclear magnetic relaxation by paramagnetic impurities in 
superionic conductors, 4:20885 
NUCLEAR MATERIALS DIVERSION 
Chemical aspects of alternative fuel cycles, 4:18196 
Intrinsic spiking with beta emitters during fuel reprocessing, 
4:18203 
NUCLEAR MATERIALS MANAGEMENT/ACCOUNTING 
Perimeter monitors as a supplement to materials accounting, 
4:18205 
Safeguards Analytical Laboratory Evaluation (SALE) 1977 
annual report, 4:18188 (NBL-290(Vol.1)) 
Safeguards Analytical Laboratory Evaluation (SALE) 1977 
annual report (Graphs, tables), 4:18189 (NBL-290(Vol.2)) 
NUCLEAR MATERIALS MANAGEMENT/EVALUATION 
Report of the Material Control and Material Accounting Task 
orce. Executive summary. Final report, 4:18191 oo 
NUCLEAR MATERIALS MANAGEMENT/INVENTORI 
eo for inventory verification in critical facilities, 4: 18186 
(LA-7315) 
NUCLEAR MATERIALS MANAGEMENT/MATERIAL 
UNACCOUNTED FOR 
Semi-annual report on strategic special nuclear material inventory 
differences, 4:18216 (DOE/DP-001-3 
NUCLEAR MATERIALS MANAGEMENT/MONITORING 
FM CATV provides intrusion protection, 4:18195 (UCRL-50025- 
78-1) 
NUCLEAR MATERIALS MANAGEMENT/PHYSICAL 
PROTECTION DEVICES 
Perimeter monitors as a supplement to materials accounting, 
4:18205 
NUCLEAR MATERIALS MANAGEMENT/QUANTITATIVE 
CHEMICAL ANALYSIS 
Safeguards Analytical Laboratory Evaluation (SALE) 1977 
annual report, 4:18188 (NBL-290(Vol.1)) 
Safeguards Analytical Laboratory Evaluation (SALE) 1977 
annual report (Graphs, tables), 4:18189 (NBL-290(Vol.2)) 
NUCLEAR MATERIALS MANAGEMENT/SAMPLING 
Considerations for sampling nuclear materials for SNM 
accounting measurements. Special nuclear material 
accountability report, 4:18193 (PB-282169) 
NUCLEAR MATERIALS MANAGEMENT/SECURITY SEALS 
VACOSS: Variable Coding Seal System for nuclear material 
control, 4:18185 (Juel-1472) 
NUCLEAR MATTER/HOT PLASMA 
Theory of hadron plasma, 4:20857 
NUCLEAR MATTER/PION CONDENSATION 
Abnormal states of nuclear matter and 7 condensation, 4:20858 
NUCLEAR MATTER/QUARK MODEL 
Theory of hadron plasma, 4:20857 
NUCLEAR MEDICINE 
See also SCINTISCANNING 
NUCLEAR MEDICINE/POSITRON SOURCES 
Half-lives of **Sr and **Rb, 4:18220 
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NUCLEAR POWER 
Nuclear energy in the electricity supply industry of the FRG in 
1976, 4:19000 
Nuclear energy and scientific responsibility, 4:18972 
NUCLEAR POWER/DECISION MAKING 
General evaluation approach to risk-benefit for large 
technological systems and its application to nuclear power. 
Final report, 4:19230 (PB-2801 10) 
NUCLEAR POWER/ECONOMIC ANALYSIS 
Nuclear power costs in the UK, 4:19368 
NUCLEAR POWER/ENERGY POLICY 
Can we do without uranium, 4:19371 
DOE role in nuclear policies and programs. Official transcript of 
Bea. briefing and addendum, December 13, 1977, Washington, 
4:19366 (CONF-771221-P2) 
NUCLEAR POWER/FORECASTING 
Trends of development for nuclear energy. Impressions from the 
IAEA's international conference on nuclear power in Salzburg, 
4:19005 
NUCLEAR POWER/GOVERNMENT POLICIES 
How ministerial decisions have affected Britain’s nuclear power 
development, 4:18983 
NUCLEAR POWER/HAZARDS 
General evaluation approach to risk-benefit for large 
technological systems and its application to nuclear power. 
Final report, 4:19230 (PB-280110) 
NUCLEAR POWER/LEGAL ASPECTS 
The safety-incentive theory of liability, 4:19280 (PB-280138) 
NUCLEAR POWER/LIABILITIES 
The safety-incentive theory of liability, 4:19280 (PB-280138) 
NUCLEAR POWER/PUBLIC RELATIONS 
Citizen participation and citizen initiatives. Legitimation and 
Se in democracy in situations of social conflict, 
4:193 
Nuclear power: the question of public acceptance, 4:19244 
NUCLEAR POWER/RECOMMENDATIONS 
EEC vay 2 policy guidelines with special reference to nuclear 
energy, 4:19001 
NUCLEAR POWER/SAFEGUARDS 
Nuclear power and nuclear weapons proliferation, 4:19369 
POWER PLANTS 


See also SWESSAR STANDARD PLANT 
UNDERGROUND NUCLEAR STATIONS 
NUCLEAR POWER PLANTS/AIR CLEANING SYSTEMS 
Process for inserting and replacing particle filter elements in 
nuclear power plant and mounting frames for carrying out the 
rocess (Patent), 4:19069 
NUCLEAR POWER PLANTS/AIR FILTERS 
Filter equipment for radioactive impurities with equipment for 
ingress of filter material (Patent), 4:19076 
Filter which can be built into a space as transverse sealing wall 
and which can be filled with pouring contact material, e.g. 
activated charcoal, for cleaning of radioactive air or gases, in 
icular for nuclear power plant (Patent), 4:19067 
NUCLEAR POWER PLANTS/AVAILABILITY 
Worldwide availability of nuclear power plants in 1977, 4:19006 
NUCLEAR POWER PLANTS/COMPARATIVE 
EVALUATIONS 
Coal and nuclear costs: USA, 4:18719 
Coal and nuclear costs - UK, 4:18720 
What will be the price of electricity. Results and comments on a 
study by KFA Juelich (German Federal Republic), 4:19348 
NUCLEAR POWER PLANTS/CONDENSER COOLING 
SYSTEMS 
om evaluation of devices used for reducing entrainment 
mes losses at thermal power plants, 4:18670 
(CON 7809 109-1) 
NUCLEAR POWER PLANTS/CONSTRUCTION 
Atommash takes shape, 4:18783 
History of the nuclear cogeneration project at Midland, Michigan, 
4:19400 (EPRI-EM-718-W) 
Information management for nuclear power stations. Appendix A- 
D, 4:18781 (ORO-5270-3) 
NUCLEAR POWER PLANTS/COOLING PONDS 
Optimization of low-potential complex of nuclear power plants 
with a mixed system of circulating water supply, 4:19007 
NUCLEAR POWER PLANTS/COOLING TOWERS 
Optimization of low-potential complex of nuclear power plants 
with a mixed system of circulating water supply, 4:19007 
NUCLEAR POWER PLANTS/COST 
Coal and nuclear costs: USA, 4:18719 
Coal and nuclear costs - UK, 4:18720 
NUCLEAR POWER PLANTS/DESIGN 
Designing for inservice inspection, 4:18786 
NUCLEAR POWER PLANTS/DISTRICT HEATING 
Application of nuclear heat and power stations of district heating 
and condensing type (with tk-type turbines), 4:19023 
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NUCLEAR POWER PLANTS/DOORS 
Door for reactor locks etc. (Patent), 4:19075 
NUCLEAR POWER PLANTS/ELECTRIC CABLES 
Models of cable tray fires, 4:19261 
NUCLEAR POWER PLANTS/ELECTRICAL EQUIPMENT 
Experimental investigation of synergisms in Class 1 components 
subjected to LOCA typetests, 4:19219 (NUREG/CR-0275) 
NUCLEAR POWER PLANTS/FAILURE MODE ANALYSIS 
Automated common cause analysis (AUTOCC/COMCAN 
codes), 4:19191 (CONF-781 105-17) 
NUCLEAR POWER PLANTS/FIRE PREVENTION 
Fire protection action plan, status summary report. Data for 
decisions, management by objectives (USA; PWR; BWR), 
4:18805 (NUREG-0298(Vol.1)(No.4)) 
Manual fire protection systems in nuclear design, 4:19262 
NUCLEAR POWER PLANTS/FIRES 
Design basis fires in nuclear power plants, 4:19258 
Review of fire damage data, 4:19255 
Turbine oil fires, 4:19256 
NUCLEAR POWER PLANTS/FUEL CYCLE 
Uranium requirements for advanced fuel cycles in expanding 
nuclear power systems, 4:19008 
NUCLEAR POWER PLANTS/GOVERNMENT POLICIES 
Thermal reactor policy, 4:18982 
NUCLEAR POWER PLANTS/INFORMATION SYSTEMS 
Information management for nuclear power stations. Appendix A- 
D, 4:18781 (ORO-5270-3) 
NUCLEAR POWER PLANTS/IN-SERVICE INSPECTION 
Inservice inspection-current code status, 4:18990 
ISI from the authorized nuclear inservice inspector's viewpoint, 
4:18988 
NUCLEAR POWER PLANTS/INSPECTION 
Planning support document for the EPRI Nondestructive 
Evaluation (NDE) program, 4:20144 (EPRI-NP-900-SR) 
NUCLEAR POWER PLANTS/LOSS OF COOLANT 
Experimental investigation of synergisms in Class 1 components 
subjected to LOCA typetests, 4:19219 (NUREG/CR-0275) 
NUCLEAR POWER PLANTS/MANAGEMENT 
Nuclear station administrative controls procedural program: 
coping with regulatory requirements, 4:18788 
NUCLEAR POWER PLANTS/OFF-GAS SYSTEMS 
Ageing and poisoning of iodine sorption materials, 4:19045 (KFK- 
2500) 


Gas separation system (Patent), 4:19066 
NUCLEAR POWER PLANTS/OFF-PEAK ENERGY STORAGE 
Storage of off-peak thermal energy in oil, 4:19081 
NUCLEAR POWER PLANTS/PERFORMANCE 
Performance of nuclear power plants in 1977 (Load factors.), 
4:18782 
NUCLEAR POWER PLANTS/PERSONNEL 
General employee training videotapes, 4:18792 
Meeting the training needs through simulation with PLATO 
computer-based education, 4:18794 
Site security personnel training manual, 4:18780 (NUREG- 
0464(Vol.1)) 
training system descriptions: a tool for training power plant 
personnel, 4:18791 
Training today’s supervisor, 4:18790 
NUCLEAR POWER PLANTS/PIPES 
Quality assurance in plant engineering. Piping for nuclear power 
generating plant, 4:19064 
NUCLEAR POWER PLANTS/PLANNING 
24,000 MW of nuclear generating capacity by 1985, 4:18997 
NUCLEAR POWER PLANTS/POPULATION DENSITY 
Comparative study on the population distribution around some 
European nuclear power plants, 4:19179 (CNEN-RT/DISP-77 


5) 
NUCLEAR POWER PLANTS/PUMPS 
Inservice testing of pumps and valves in nuclear power plants, 
4:19054 
NUCLEAR POWER PLANTS/QUALITY ASSURANCE 
Joint utility quality assurance audit program, 4:18993 
NQA: operations vs design and construction, 4:18991 
Organization for operations quality assurance, 4:18795 
QA/QC: a tool to prevent failures and meitanceents 4:18992 
Quality assurance and cost effectiveness, 4:19002 
Quality audit: a management information feedback system, 4:18797 
NUCLEAR POWER PLANTS/RADIATION MONITORING 
Transuranium and other long-lived radionuclides in the environs 
of nuclear power plants, 4:20345 
NUCLEAR POWER PLANTS/RADIOACTIVE WASTE 
MANAGEMENT 
On-site low-level radwaste management alternatives, 4:18175 
NUCLEAR POWER PLANTS/RADIOACTIVE WASTE 
PROCESSING 
Literature survey: methods for the removal of iodine species from 
off-gases and liquid waste streams of nuclear power and nuclear 


NUCLEAR REACTIONS/NUCLEAR DATA COLLECTIONS 


fuel reprocessing plants, with emphasis on solid sorbents, 
4:18090 (ORNL/TM-6350) 

NUCLEAR POWER PLANTS/REACTOR ACCIDENTS 

A method for risk analysis of nuclear reactor accidents, 4:19228 
(PB-279283) 

Investigation of the radiological consequences of reactor accidents 
under probabilistic aspects, 4:19205 (KFK-2500) 

NUCLEAR POWER PLANTS/REACTOR COMPONENTS 
Critical assessment of IOCFR50 and ASME section, 4:18989 
Procuring spare parts for nuclear power plants, 4:18796 

NUCLEAR POWER PLANTS/REACTOR 
DECOMMISSIONING 
Decommissioning aspects of nuclear power plants, 4:18995 
Development of methods and techniques for the decommissioning 

and ultimate disposal of nuclear facilities, 4:19208 (KFK-2500) 

NUCLEAR POWER PLANTS/REACTOR DISMANTLING 
Development of methods and techniques for the decommissioning 

and ultimate disposal of nuclear facilities, 4:19208 (KFK-2500) 

NUCLEAR POWER PLANTS/REACTOR LICENSING 
Italian Law relating to the siting construction and operation of 

nuclear plants. Authorization Procedure, 4:18975 (CNEN-RT/ 
GIU-77-1) 

NUCLEAR POWER PLANTS/REACTOR OPERATION 

Analysis of plant operation experience for performance 
improvement, 4:18793 

NQA: operations vs design and construction, 4:18991 

Organization for operations quality assurance, 4:18795 

RECORDS: a system for retrieval and evaluation of operating 
reactor data, 4:18789 

Review of nuclear power station achievement - 1977, 4:18784 

NUCLEAR POWER PLANTS/REACTOR PROTECTION 
SYSTEMS 
Performance of fire protection systems under post-earthquake 

conditions, 4:19257 

NUCLEAR POWER PLANTS/REACTOR START-UP 
Startup scheduling, 4:18787 

NUCLEAR POWER PLANTS/SAFETY 
Planning support document for the EPRI Nondestructive 

Evaluation (NDE) program, 4:20144 (EPRI-NP-900-SR) 

NUCLEAR POWER PLANTS/SECURITY 
Site security personnel training manual, 4:18780 (NUREG- 

0464(Vol.1)) 

NUCLEAR POWER PLANTS/STANDARDIZATICN 
Standardization - an element of technical-scientific development, 

4:18985 

NUCLEAR POWER PLANTS/STEAM CONDENSERS 

Cooling process and device for liquid or vaporized fluids (Patent), 
4:19088 

NUCLEAR POWER PLANTS/STEAM LINES 

Experimental investigation of propagation of pulse disturbances in 
steam-and-water annular dispersed flows, 4:19051 

NUCLEAR POWER PLANTS/STEAM TURBINES 

Experience of operation of saturated steam turbines in NPP, 
4:19080 

NUCLEAR POWER PLANTS/THERMAL ENERGY STORAGE 
EQUIPMENT 
Storage of off-peak thermal energy in oil, 4:19081 

NUCLEAR POWER PLANTS/TURBOGENERATORS 
Turbo-generators for large nuclear power stations, 4:19053 

NUCLEAR POWER PLANTS/VALVES 
Inservice testing of pumps and valves in nuclear power plants, 

4:19054 

NUCLEAR POWER PLANTS/WASTE HEAT UTILIZATION 

Nuclear wastes as a heat source (Nuclear Waste Boiler), 4:19387 
(EPRI-EM-718-W) 

Producing drinking water with the aid of waste heat or solar 
energy, 4:18469 

NUCLEAR PROPERTIES/NUCLEAR DATA COLLECTIONS 
Recent References, 4:20805 

NUCLEAR REACTIONS 

See also ALPHA REACTIONS 
DEUTERON REACTIONS 
ELECTRON REACTIONS 
HEAVY ION REACTIONS 
MUON REACTIONS 
NEUTRINO REACTIONS 
NEUTRON REACTIONS 
NITROGEN 14 REACTIONS 
OXYGEN 16 REACTIONS 
PHOTONUCLEAR REACTIONS 
PION REACTIONS 
PROTON REACTIONS 
THERMONUCLEAR REACTIONS 
TRITON REACTIONS 

NUCLEAR REACTIONS/NUCLEAR DATA COLLECTIONS 
Recent References, 4:20805 





NUCLEAR REACTIONS/POLARIZATION 


NUCLEAR REACTIONS/POLARIZATION 
Interfacing theory and experiment in polarization studies, 4:20664 
(DOE/ER/70004-213) 
NUCLEAR REACTIONS/SCATTERING AMPLITUDES 
Interfacing theory and experiment in polarization studies, 4:20664 
(DOE/ER/70004-213) 
NUCLEAR REACTORS 
See REACTORS 
NUCLEAR SAFETY RESEARCH REACTOR 
See NSRR REACTOR 
NUCLEAR SPIN RESONANCE 
See NUCLEAR MAGNETIC RESONANCE 
NUCLEAR STRUCTURE/P INVARIANCE 
Nuclear parity mixing: an experimental review, 4:20856 (RLO- 
1388-379) 
NUCLEAR TRADE 
Technology transfer. Long-term international partnerships in the 
peaceful uses of nuclear energy, 4:19003 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS/PROLIFERATION 
Nuclear power and nuclear weapons proliferation, 4:19369 
NUCLEIC ACIDS 
See also DNA 
RNA 


NUCLEIC ACIDS/ELECTROPHORESIS 
Apparatus for electrophoresis separation (Patent), 4:19883 
NUCLEON-NUCLEON INTERACTIONS 
See also PROTON-PROTON INTERACTIONS 
NUCLEON-NUCLEON INTERACTIONS/MULTIPLE 
PRODUCTION 
Unconfined quarks and gluons, 4:20761 (JINR-D-1,2-10400) 
NUCLEON-NUCLEON INTERACTIONS/PARTICLE 
PRODUCTION 
Possible mechanisms of lepton direct production in NN collisions 
(p/sub t/ = 1.5 GeV/c), 4:20781 (JINR-D-1,2-10400) 
NUCLEON-NUCLEON INTERACTIONS/SCATTERING 
AMPLITUDES 
Unitarity restrictions on semi-classical approximations to certain 
functional integrals, 4:20780 (COO-3130TA-343) 
NUCLEONS 
See also NEUTRONS 
PROTONS 
NUCLEONS/SECONDARY COSMIC RADIATION 
Spectra of nucleons in the atmosphere in the two-component 
model, 4:20782 
NUCLEONS/STRUCTURE FUNCTIONS 
Evidence for scaling violation in vN and anti vN inclusive 
scattering and test of QCD (Moment q? dependence, cross 
sections, gluon distribution), 4:20716 
NUCLEOSIDES 
See also THYMIDINE 
NUCLEOSIDES/SEPARATION PROCESSES 
Novel application of sugar-borate complexation for separation of 
ribo-2'-deoxyribo-, and arabinonucleosides on cation-exchange 
resin, 4:20381 
NUMERICAL ANALYSIS 
Some recent advances in autoregressive processes, 4:21146 
(SAND-78-1947C) 
NUTRITIONAL DEFICIENCY/BIOLOGICAL EFFECTS 
Distribution of calcium within the goblet cells of the small 
intestine (Rats), 4:20419 


Oo 


OAK RIDGE GASEOUS DIFFUSION PLANT 
See ORGDP 
AS 


(Organization of American States.) 
OAS/RESEARCH PROGRAMS 
OAS as catalyst (Survey of direct-support and stimulative 
activities), 4:19350 
OBRIGHEIM REACTOR/FUEL POOLS 
Recommendations of the Reaktorsicherheitskommission during its 
125th meeting on June 22nd, 1977. Kernkraftwerk Obrigheim 1. 
construction of an emergency system and an external fuel 
storage pool, 4:18815 
OBSIDIANITES 
See TEKTITES 
OCEAN THERMAL ENERGY CONVERSION/FEASIBILITY 
STUDIES 
Temperature gradient energy in Sweden, 4:18373 
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OCEAN THERMAL ENERGY CONVERSION/ 


RECOMMENDATIONS 
Investment in commercial development of Ocean Thermal Energy 
Conversion (OTEC) plant-ships. Final report, September 1976- 
August 1977, 4:18372 (PB-280922) 
THERMAL POWER PLANTS/DEMONSTRATION 
PLANTS 


Ocean Thermal Energy Conversion (OTEC) platform 
configuration and integration. Volume III. Development plan 
for demonstration unit. Final report, 4:18367 (DOE/ET/4064- 
1(Vol.3)) 

OCEAN THERMAL POWER PLANTS/DESIGN 

Ocean Thermal Energy Conversion (OTEC) platform 
configuration and integration. Final report, 4:18366 (DOE/ET/ 
4064-1(Exec.Summ.)) 

Power generation and potable water recovery from salinous water 
(Patent), 4:18374 

Power generation and potable water recovery from salinous water 
(Patent), 4:18375 

OCEAN THERMAL POWER PLANTS/HEAT EXCHANGERS 

Dimensional analysis of ocean thermal energy conversion heat 
exchangers. Final report, 1 July 1976-30 June 1977, 4:18365 
(AD-A-054985) 

OCEAN THERMAL POWER PLANTS/OFFSHORE 

PLATFORMS 

OTEC platform configuration and integration. Volume III. 
Project Plan. Final report, 4:18371 (DOE/ET/4065-1(Vol.3)) 

OTEC platform configuration and integration. Volume II. 
Technical concept. Final report, 4:18369 (DOE/ET/4065- 
1(Vol.2)) 

OTEC platform configuration and integration. Appendixes to 
Volume II. Final report, 4:18370 (DOE/ET/4065- 
1(Vol.2)(App.)) 

OTEC platform configuration and integration. Executive 
summary. Final report, 4:18368 (DOE/ET/4065- 
1(Exec.Summ.)) 

OCEAN THERMAL POWER PLANTS/OPERATION 

Power generation and potable water recovery from salinous water 
(Patent), 4:18374 

Power generation and potable water recovery from salinous water 
(Patent), 4:18375 

OCEANIC CRUST/SEISMIC SURVEYS 

Deep seismic profiling by the reflected wave method in studies of 

the structure of the oceanic crust, 4:20533 
OCTANOIC ACID/METABOLISM 

Investigation of apparent isotope effect between **CO and *CO2 
trioctanoin breath tests (Rats, comparison of oxidation of °C 
and *‘C acetate, octanoate, and trioctanoin), 4:20411 (CONF- 
780501-8) 

ODOCOILEUS 
See DEER 
OFF-GAS SYSTEMS/AIR FILTERS 
Gas separation system (Patent), 4:19066 
OFF-GAS SYSTEMS/DESIGN 

Method to treat gaseous nuclides and gas system to air containers 

with radioactive liquid (Patent; BWR), 4:18839 
OFF-GAS SYSTEMS/FILTERS 
Ageing and poisoning of iodine sorption materials, 4:19045 (KFK- 


2500) 
OFFICE BUILDINGS/AIR CONDITIONING 
Economic operation of heat pumps with combustion engine drive, 


4:19576 
OFFICE BUILDINGS/ENERGY CONSERVATION 
Retrofitting Federal buildings: a management analysis, 4:19427 
(HCP/M1695-01) 
OFFICE BUILDINGS/RETROFITTING 
Retrofitting Federal buildings: a management analysis, 4:19427 
(HCP/M 1695-01) 
OFFICE BUILDINGS/SOLAR AIR CONDITIONING 
Use of computer-controlled data acquisition systems in 
determining solar heating and cooling system performance, 
4:18390 (CONF-780432-) 
OFFICE BUILDINGS/SOLAR SPACE HEATING 
Use of computer-controlled data acquisition systems in 
determining solar heating and cooling system performance, 
4:18390 (CONF-780432-) 
OFFICE BUILDINGS/SPACE HEATING 
Economic operation of heat pumps with combustion engine drive, 


4:19576 
OFF-PEAK ENERGY STORAGE 
Medium-temperature heat storage in sodium sulphate, 4:19296 
OFF-PEAK ENERGY STORAGE/ELECTRIC BATTERIES 
Battery Energy Storage Test (BEST) facility: its purposes and 
description, 4:19332 
OFFSHORE OPERATIONS 
See also UNDERWATER OPERATIONS 
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OFFSHORE OPERATIONS/ENVIRONMENTAL IMPACTS 
OCS oil and gas: an assessment of the Department of the Interior 
Environmental Studies Program (Book), 4:19450 
OFFSHORE PLATFORMS/BIBLIOGRAPHIES 
Offshore structures (a bibliography with abstracts). Report for 
1964-June 1978, 4:20172 (NTIS/PS-78/0750) 
OFFSHORE PLATFORMS/CONSTRUCTION 
Construction of artificial islands as Beaufort Sea drilling platforms, 
4:17920 
OTEC platform configuration and integration. Volume III. 
Project Plan. Final report, 4:18371 (DOE/ET/4065-1(Vol.3)) 
OTEC platform configuration and integration. Volume II. 
Technical concept. Final report, 4:18369 (DOE/ET/4065- 


1(Vol.2)) 
OFFSHORE PLATFORMS/DESIGN 

Mining technology for offshore hydrocarbon development, 
4:17927 

OTEC platform configuration and integration. Volume III. 
Project Plan. Final report, 4:18371 (DOE/ET/4065-1(Vol.3)) 

OTEC platform configuration and integration. Volume II. 
Technical concept. Final report, 4:18369 (DOE/ET/4065- 
1(Vol.2)) 

OTEC platform configuration and integration. Executive 
summary. Final report, 4:18368 (DOE/ET/4065- 
1(Exec.Summ.)) 

OFFSHORE PLATFORMS/DYNAMIC LOADS 

Dynamics of tethered platforms, 4:20174 

OFFSHORE PLATFORMS/SAFETY 
Hazard protection on offshore installations, 4:20173 
OFFSHORE PLATFORMS/SPECIFICATIONS 

OTEC platform configuration and integration. Appendixes to 
Volume II. Final report, 4:18370 (DOE/ET/4065- 
1(Vol.2)(App.)) 

OHMIC RESISTANCE 
See ELECTRIC CONDUCTIVITY 
OIL FIELDS/DATA COMPILATION 
Computer file of oil reservoir fluid property data, 4:17918 
OIL FIELDS/EVALUATION 
Evaluation of computational accuracy of oil and gas reserves in 
the Solonchak Field, 4:17880 
OIL FIELDS/GEOTHERMAL ENERGY 
Geothermal energy of oil reservoir aquifers, 4:18624 
OIL FIELDS/MATHEMATICAL MODELS 

Reservoir simulation in the development of North Sea oil fields, 

4:17911 
OIL FIELDS/RESERVES 
Evaluation of computational accuracy of oil and gas reserves in 
the Solonchak Field, 4:17880 
OIL RESIDUES 
See PETROLEUM RESIDUES 
OIL SHALE DEPOSITS/EXPLOSIVE FRACTURING 

Direct measurement of change in width of horizontal fractures in 
oil shale, 4:18017 (SAND-78-2008) 

OIL SHALE DEPOSITS/GEOCHEMISTRY 

Mineral and organic relationships through Colorado's Green 
River Formation across its saline depositional center, 4:18014 

OIL SHALE DEPOSITS/HYDRAULIC FRACTURING 
Direct measurement of change in width of horizontal fractures in 
oil shale, 4:18017 (SAND-78-2008) 
OIL SHALE INDUSTRY 
See also MINERAL INDUSTRY 
OIL SHALE INDUSTRY/COMMERCIALIZATION 
Outlook for oil shale, 4:18039 
OIL SHALE INDUSTRY/FINANCING 

FEA energy financing workshops. Section 1: summaries of 

——- Section 2: background papers, 4:19339 (PB- 


OIL SHALE INDUSTRY/REVIEWS 
Shale oil technology: status of the industry. Working paper no. 7, 
4:18012 (NP-23484) 
OIL SHALE INDUSTRY/WATER REQUIREMENTS 
Water for oil shale development in western Colorado: a legal 
update, 1977, 4:18042 
OIL SHALE MINING 
See also SURFACE MINING 
UNDERGROUND MINING 
OIL SHALE MINING/DRILL BITS 
Design considerations of mechanical fragmentation systems for 
entry development in oil shale, 4:18021 
OIL SHALE MINING/LONGWALL MINING 
Longwall mining of oil shale, 4:18020 
OIL SHALE MINING/ROOM AND PILLAR MINING 
Systematic pillar design for oil shale, 4:18019 
OIL SHALE MINING/WATER REMOVAL 
Simulated dewatering requirements at an oil shale surface mine, 
Piceance Creek basin, Colorado, 4:18018 


OIL WELLS/HYDRAULIC FRACTURING 


OIL SHALE PROCESSING PLANTS 
Utilization of a HTR type reactor as a heat source for the 
processing of pyrobituminous shale by the Petrosix method, 
4:19022 (IEA-DT-031) 
OIL SHALE PROCESSING PLANTS/AIR POLLUTION 
Emissions from synthetic fuels production facilities. Volume I. 
Executive summary, 4:17754 (PB-283352) 
Emissions from synthetic fuel production facilities. Volume II. 
Report, 4:17755 (PB-283353) 
OIL SHALE PROCESSING PLANTS/DEMONSTRATION 
PROGRAMS 


Prespective on modular demonstration of oil shale technology 
(Federal support), 4:18023 
OIL SHALE PROCESSING PLANTS/WASTE MANAGEMENT 
Role of spent shale in oil shale processing and the management of 
environmental residues. Final technical report, September 1976- 
December 1977, 4:18041 (TID-28716) 
OIL SHALES 
See also BLACK SHALES 
OIL SHALES/BIODEGRADATION 
Recovery of hydrocarbons from microbial attack on oil-bearing 
shales, 4:18022 (CONF-7609187-) 
OIL SHALES/CHEMICAL ANALYSIS 
Simultaneous dielectric analysis-differential thermal analysis of 
solid materials, 4:18033 
OIL SHALES/CHEMICAL REACTIONS 
Use of oil shale for control of sulfur dioxide emissions from the 
combustion of coal, 4:17743 
OIL SHALES/COMBUSTION HEAT 
Combustion calorimetry of oil shales, 4:18032 (UCRL-81285) 
OIL SHALES/EXPLOSIVE FRACTURING 
Explosively produced fracture of oil shale. Progress report, April 
1977-March 1978, 4:18016 (LA-7357-PR) 
OIL SHALES/FIRE HAZARDS 
Explosion and fire properties of oil shale, 4:18038 
OIL SHALES/IN-SITU RETORTING 
Evaluation of Rock Springs site 9 in situ oil shale retorting 
experiment, 4:18027 
Ignition of in situ oil-shale reports with hot inert gas (preheating), 


4:18024 
OIL SHALES/MODIFIED IN-SITU PROCESSES 
Economic evaluation of combined in situ and surface retorting of 
oil shale (C-b project in Colorado), 4:18026 
Preliminary mining economics for modified in situ process, 
4:18025 
OIL SHALES/PHYSICAL PROPERTIES 
Electrical and thermal transport properties of Green River oil 
shale heated in nitrogen, 4:18036 
OIL SHALES/PYROLYSIS 
Optimization of oil shale pyrolysis, 4:18029 
OIL SHALES/RETORTING 
Vegetative stabilization of spent oil shales: Vegetation moisture 
salinity and runoff, 1973-1976. Final report, April 1974-August 
1976, 4:18040 (PB-280308) 
OIL SHALES/USES 
Use of oil shale for control of sulfur dioxide emissions from the 
combustion of coal, 4:17743 
OIL SPILLS/AERIAL SURVEYING 
Transfer, installation and flight testing of the modified airborne oil 
surveillance system (AOSS II) in a HC-130B aircraft. Final 
report, 4:17949 (AD-A-052434) 
OIL SPILLS/CLEANING 
Optimization of conditions for the cleaning of oil-containing 
waters in static settling, 4:17955 
OIL SPILLS/ENVIRONMENTAL EFFECTS 
Effect of petroleum-related pollutants on Aurelia growth and 
development. Progress report, September 12, 1977-November 
15, 1978, 4:20481 (ORO-5593-1) 
OIL SPILLS/ENVIRONMENTAL TRANSPORT 
Water Resources Research Program. Transport of oily pollutants 
in the coastal waters of Lake Michigan. An application of rare 
earth tracers, 4:20361 (ANL/WR-78-1) 
OIL WELLS 
See also PETROLEUM 
Chemical requirements for offshore oil recovery, 4:17912 
OIL WELLS/DRILLING EQUIPMENT 
Block position and speed transducer for a computer-controlled oil 
drilling rig (Patent), 4:17904 
OIL WELLS/FLUID FLOW 
Analyzing well performance, 4:17921 
OIL WELLS/GAMMA-GAMMA LOGGING 
Evaluation of absolute error in measuring the volumetric density 
of rock in wells, 4:17884 
OIL WELLS/HYDRAULIC FRACTURING 
Wellbore pressure transducer (Patent), 4:17925 





OIL WELLS/OFFSHORE DRILLING 


OIL WELLS/OFFSHORE DRILLING 
Wireline sealing apparatus and method for use with a drill string 
(Patent), 4:17913 
OIL WELLS/PERFORMANCE 
Analyzing well performance, 4:17921 
OIL WELLS/PRESSURIZING 
Production of nitrogen-rich gas mixtures (Patent; for pressurizing 
oil well), 4:17906 
OIL WELLS/PUMPS 
Analyzing well performance, 4:17921 
OIL WELLS/SEALS 
Wireline sealing apparatus and method for use with a drill string 
(Patent), 4:17913 
OIL WELLS/SP LOGGING 
Form and amplitude of SP curves on a collector model with an 
impermeable or low-permeable interstratification, 4:17883 
OIL WELLS/STEAM INJECTION 
DEEP STEAM: Project 16 enhanced oil recovery. Quarterly 
report, April 1-June 30, 1978, 4:17903 (SAND-78-1637) 
OIL WELLS/TUBES 
Study analyzes causes of corrosion in production tubing, 4:17928 
OIL WELLS/WATERFLOODING 
Quality of sea-water for injection into North Sea oil wells, 4:17899 
(CONF-7609187-) 
OIL WELLS/WELL DRILLING 
Method and apparatus for laser treatment of geological formations 
(Patent), 4:17914 
Temperature simulation while drilling permafrost, 4:17919 
OIL WELLS/WELL LOGGING 
Use of computers in the complex interpretation of geophysical 
studies of the carboniferous strata in cased wells, 4:17924 
OIL-FILLED CABLES/COST 
Installed cost comparison for self-contained and pipe-type cable. 
Final report, 4:18772 (EPRI-EL-935) 
OKG-1 REACTOR/REACTOR SAFETY 
Report on safety related occurrences and reactor trips July 1, 
1977-December 31, 1977, 4:19235 (SKI-1977-4) 
OKG-2 REACTOR/REACTOR SAFETY 
Report on safety related occurrences and reactor trips July 1, 
1977-December 31, 1977, 4:19235 (SKI-1977-4) 
OKLAHOMA/GEOCHEMICAL SURVEYS 
Hydrogeochemical and stream sediment reconnaissance basic data 
for Sherman NTMS Quadrangle, Texas; Oklahoma. Uranium 
resource evaluation report, 4:18051 (GJBX-134-(78)) 
Hydrogeochemical and stream sediment reconnaissance basic data 
for ENID NTMS quadrangle, Oklahoma. National uranium 
resource evaluation program, 4:18053 (K/UR-114) 
OKLAHOMA/SEISMICITY 
Seismicity and tectonic relationships of the Nemaha uplift in 
Oklahoma. Annual report 1 October 1976-1 October 1977, 
4:20515 (PB-281348) 
OKLAHOMA/TECTONICS 
Seismicity and tectonic relationships of the Nemaha uplift in 
Oklahoma. Annual report 1 October 1976-1 October 1977, 
4:20515 (PB-281348) 
OKLAHOMA/URANIUM DEPOSITS 
Feasibility study for potential drilling and logging sites in 
northeastern Oklahoma, 4:18048 (GJBX-111(78)) 
OLEFINS 
See ALKENES 
ONIKOBE GEOTHERMAL FIELD/GEOTHERMAL POWER 
PLANTS 
Geothermal power plants of Japan: a technical survey of existing 
and planned installations. Report No. CATMEC/9, 4:18580 
(COO-405 1-16) 
ONIKOBE GEOTHERMAL FIELD/GEOTHERMAL WELLS 
Corrosion resistance of tubing and casing materials for geothermal 
wells, 4:18610 
ON-LINE CONTROL SYSTEMS/COMPARATIVE 
EVALUATIONS 
Safety-technical comparison of a hard-wired dynamic reactor 
protection system with a computerized alternative. Pt. 2, 
4:19115 (GRS-9) 
ON-LINE CONTROL SYSTEMS/INTERACTIVE DISPLAY 
DEVICES 
Computerised disturbance analysis of nuclear power plants 
(PWR), 4:19116 (VEIKI-15.97-029-1) 
ON-LINE CONTROL SYSTEMS/PERFORMANCE 
On-line application of a BWR plant diagnosis system, 4:19126 
ON-LINE MEASUREMENT SYSTEMS/EVALUATION 
In-line evaluation of nondestructive assay instruments for 
plutonium-uranium analyses, 4:18201 
ONTARIO PHWR PICKERING-1 REACTOR 
See PICKERING-1 REACTOR 
ONTARIO PHWR PICKERING-2 REACTOR 
See PICKERING-2 REACTOR 
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ONTARIO PHWR PICKERING-3 REACTOR 
See PICKERING-3 REACTOR 
ONTARIO PHWR PICKERING-4 REACTOR 
See PICKERING-4 REACTOR 
ONTOGENESIS/INHIBITION 
Effect of petroleum-related pollutants on Aurelia growth and 
development. Progress report, September 12, 1977-November 
15, 1978, 4:20481 (ORO-5593-1) 
ONUMA GEOTHERMAL FIELD/GEOCHEMICAL SURVEYS 
Studies of physical and chemical properties of rocks in geothermal 
fields, 4:18543 
ONUMA GEOTHERMAL FIELD/GEOTHERMAL POWER 
PLANTS 
Geothermal power plants of Japan: a technical survey of existing 
and planned installations. Report No. CATMEC/9, 4:18580 
(COO-405 1-16) 
MHI's recent achievements in the field of geothermal power 
generation, 4:18579 
ONUMA GEOTKERMAL FIELD/GEOTHERMAL WELLS 
Excavation of well 0-3Rb in the Onuma Geothermal area, 4:18603 
ONUMA GEOTHERMAL FIELD/HYDROTHERMAL 
ALTERATION 
Studies of physical and chemical properties of rocks in geothermal 
fields, 4:18543 
ONUMA GEOTHERMAL FIELD/WELL DRILLING 
Excavation of well 0-3Rb in the Onuma Geothermal area, 4:18603 
OPEN-CYCLE MHD GENERATORS/WORKING FLUIDS 
MHD composition and properties of working fluids in open cycle 
magnetohydrodynamic generators, 4:19479 (CONF-770402-7) 
OPTICS/RESEARCH PROGRAMS 
Light detection and ranging (LIDAR). Volume 2. 1975-June, 1978 
(a bibliography with abstracts). Report for 1975-June 78 (268 
abstracts), 4:20280 (NTIS/PS-78/0640) 
ORBITAL SOLAR POWER PLANTS 
Space solar power. Description of concept, results of preliminary 
studies, requirements for evaluation, 4:18354 (N-78-21611) 
ORBITAL SOLAR POWER PLANTS/CONSTRUCTION 
Construction in space: a proposed experiment in support of the 
space solar power concept and other large space systems, 
4:18353 (N-78-21179) 
ORBITAL SOLAR POWER PLANTS/FEASIBILITY STUDIES 
Solar power satellites, 4:18355 (N-78-21612) 
ORBITAL SOLAR POWER PLANTS/RESEARCH 
PROGRAMS 
Satellite Power System (SPS) Program Summary, 4:18352 (DOE/ 


ER-0022) 
ORBITING SOLAR OBSERVATORIES/SPACECRAFT POWER 
SUPPLIES 
Space station systems analysis study. executive summary. Final 
rt, 4:18312 (N-77-84668) 
OREGON/GEOTHERMAL RESOURCES 
Agribusiness geothermal energy utilization potential of Klamath 
and Western Snake River Basins, Oregon. Final report, 4:18625 
(IDO-1621-1) 
Geothermal energy resources of the western United States, 
4:18522 
ORES 
See also TRON ORES 
NICKEL ORES 
URANIUM ORES 
ORES/GEOCHEMISTRY 
Geochemistry of ore forming elements of basic and ultrabasic 
rocks (Monograph in Russian), 4:20540 
ORGANIC ACIDS 
(Excluding NUCLEIC ACIDS and NUCLEOTIDES.) 
See also HUMIC ACIDS 
SULFONIC ACIDS 
ORGANIC ACIDS/GAS CHROMATOGRAPHY 
Characterization of organic acids trapped in coals, 4:17716 
ORGANIC ACIDS/MASS SPECTROSCOPY 
Characterization of organic acids trapped in coals, 4:17716 
ORGANIC BROMINE COMPOUNDS 
See also BROMINATED ALICYCLIC HYDROCARBONS 
ORGANIC BROMINE COMPOUNDS/BIOLOGICAL EFFECTS 
Environmental contaminants as origins of disordered behavior, 
4:20488 (UR-3490-1473) 
ORGANIC BROMINE COMPOUNDS/FIRE RESISTANCE 
Flame protectants on the basis of tetrabromine-xylene, 4:19953 
ORGANIC BROMINE COMPOUNDS/FLAMMABILITY 
Flame protectants on the basis of tetrabromine-xylene, 4:19953 
ORGANIC BROMINE COMPOUNDS/TOXICITY 
Environmental contaminants as origins of disordered behavior, 
4:20488 (UR-3490-1473) 
ORGANIC CHLORINE COMPOUNDS 
See also CHLORINATED ALIPHATIC HYDROCARBONS 
CHLOROFORM 
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ORGANIC CHLORINE COMPOUNDS/CATALYTIC EFFECTS 
Chloro-meso- i a Ag 7 a as catalyst for 
quadricyclane isomerization , 4:1 
ORGANIC CHLORINE COMBOUNDS/CHEMICAL 
ANALYSIS 
Levels of chemical contaminants in nonoccupationally exposed 
U.S. residents, 4:19820 (ORNL/EIS-142) 
ORGANIC CHLORINE COMPOUNDS/HEALTH HAZARDS 
Levels of chemical contaminants in nonoccupationally exposed 
U.S. residents, 4:19820 (ORNL/EIS-142) 
ORGANIC CHLORINE COMPOUNDS/POLLUTION 
REGULATIONS 
Microeconomic impacts of the proposed ‘pcb ban regulations’. 
Final task report, 4:20368 (PB-281881) 
ORGANIC COMPOUNDS 
See also ALDEHYDES 
CHEMICAL FEEDSTOCKS 
HYDROCARBONS 
NUCLEIC ACIDS 
ORGANIC ACIDS 
ORGANIC HALOGEN COMPOUNDS 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC POLYMERS 
ORGANIC SULFUR COMPOUNDS 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 
ORGANIC COMPOUNDS/ABSORPTION SPECTRA 
Charge-transfer absorption in a dimerized one-dimensional Mott- 
Hubbard insulator, 4:19842 
ORGANIC COMPOUNDS/ADSORPTION 
Parametric analysis of pollutant migration following in situ 
gasification of lignite, 4:17757 
ORGANIC COMPOUNDS/CHEMICAL ANALYSIS 
Combined high-speed liquid chromatography and atomic 
absorption spectrophotometry for the analysis of metal- 
containing organics, 4:19873 (PB-272077) 
ORGANIC COMPOUNDS/ENVIRONMENTAL TRANSPORT 
Parametric analysis of pollutant migration following in situ 
gasification of lignite, 4:17757 
ORGANIC HALOGEN COMPOUNDS 
See also FREONS 
HALOGENATED AROMATIC HYDROCARBONS 
ORGANIC BROMINE COMPOUNDS 
ORGANIC CHLORINE COMPOUNDS 
ORGANIC HALOGEN COMPOUNDS/USES 
Look at fluorocarbon lubricants, 4:17940 
ORGANIC INSULATORS/BAND THEORY 
Charge-transfer absorption in a dimerized one-dimensional Mott- 
Hubbard insulator, 4:19842 
ORGANIC NITROGEN COMPOUNDS 
See also ACRIDINE ORANGE 
AMINO ACIDS 
AZIDES 
CHLOROPHYLL 
NITRO COMPOUNDS 
NUCLEIC ACIDS 
PORPHYRINS 
PROTEINS 
PYRROLES 
THEOPHYLLINE 
THYMIDINE 
TNT 
ORGANIC NITROGEN COMPOUNDS/CHEMICAL 
COMPOSITION 
Nonaqueous potentiometry of coal-derived asphaltenes and model 
nitrogen-containing compounds in acetophenone and 
nitrobenzene, 4:17718 
ORGANIC NITROGEN COMPOUNDS/POTENTIOMETRY 
Nonaqueous potentiometry of coal-derived asphaltenes and model 
nitrogen-containing compounds in acetophenone and 
nitrobenzene, 4:17718 
ORGANIC NITROGEN COMPOUNDS/PYROLYSIS 
Thermal decomposition of tetrazene at 90°C, 4:19909 (AD-A- 


056265) 
ORGANIC NITROGEN COMPOUNDS/REMOVAL 
Comparison of a coal derived crude oil and conventional 
petroleum, 4:17690 (PB-272077) 
ORGANIC POLYMERS 
See also PLASTICS 
RESINS 
RUBBERS 
THERMOPLASTICS 
ORGANIC POLYMERS/PYROLYSIS 
Thermal degradation of peat and of natural polymers in the 
presence of activating agents and synthetic resins, 4:17724 
ORGANIC SULFUR COMPOUNDS 
See also SULFONATES 


OXYGEN/ELECTRODEPOSITION 


SULFONIC ACIDS 
THIOLS 


ORGANIC SULFUR COMPOUNDS/OXIDATION 

Systematic investigation of the organosulfur components in coal 
and coal derived materials. Annual progress report, June 19, 
1978-September 30, 1978, 4:17661 (IS-4576) 

ORGANIC WASTES/PYROLYSIS 

Conversion of trash to gasoline. Summary report, 1974-1977, 
4:18254 (AD-A-055113) 

ORGANOMETALLIC COMPOUNDS/CHEMICAL ANALYSIS 

Combined high-speed liquid chromatography and atomic 
absorption spectrophotometry for the analysis of metal- 
containing organics, 4:19873 (PB-272077) 

ORGDP 

(Oak Ridge Gaseous Diffusion Plant.) 

ORGDP/MECHANICAL DRAFT COOLING TOWERS 

Cooling tower drift study at Oak Ridge Gaseous Diffusion Plant, 
4:20279 (K/GD-1917) 

OSKARSHAMN-1 REACTOR 
See OKG-1 REACTOR 
OSKARSHAMN-2 REACTOR 
See OKG-2 REACTOR 
OSMIUM FLUORIDES/CHEMICAL REACTIONS 

Xe complexes with Pt, Pd fluorides; Chlorine-2 oxidation by 

transition metal hexafluorides, 4:19893 (LBL-8088) 
OSTEOSARCOMAS 

Interference by Herpes simplex virus of tumorigenesis by murine 

sarcoma virus (UV radiation), 4:20442 
OSTEOSARCOMAS/DOSE-RESPONSE RELATIONSHIPS 

Revision of skeletal dose calculation in beagles injected with 2.8 

pCi/KG at 3 month of age (#**Pu), 4:20455 (COO-119-253) 
OSTEOSARCOMAS/RADIOINDUCTION 

Bone sarcoma induction in beagles by low doses from 7°°Pu and 
226Ra, 4:20454 (COO-119-253) 

Correlation between initial deposition of Pu, trabecular bone 
content and tumor frequency, 4:20457 (COO-119-253) 

Plutonium-induced osteosarcomas in the St. Bernard, 4:20459 
(COO-119-253) 

Relationship of trabecular bone surface areas, bone turnover rates, 
and initial uptake of Pu and Ra to sites of occurrence of 
osteosarcoma in beagles, 4:20458 (COO-1 19-253) 

Revision of skeletal dose calculation in beagles injected with 2.8 
pCi/KG at 3 month of age (?**Pu), 4:20455 (COO-119-253) 

OTAKE GEOTHERMAL FIELD/GEOTHERMAL POWER 

PLANTS 

Geothermal power plants of Japan: a technical survey of existin: 
and planned installations. Report No. CATMEC/9, 4:18580 
(COO-4051-16) 

MHI's recent achievements in the field of geothermal power 
generation, 4:18579 

OUABAIN/BIOLOGICAL EFFECTS 

Increased ouabain-sensitive glycolysis of lymphocytes treated with 
phytohemagglutinin: relationship to potassium transport, 
4:20376 


OVERBURDEN/EXPLOSIVE FRACTURING 
Engineering and economic evaluation of explosive casting of 
overburden, 4:17762 (FE-5232-1) 
OVERBURDEN/REMOVAL 
Engineering and economic evaluation of explosive casting of 
overburden, 4:17762 (FE-5232-1) 
OXIDES/SORPTIVE PROPERTIES 
Developing regenerable SO: sorbents for fluidized bed coal 
combustion using thermogravimetric analysis, 4:17835 
OXYGEN/ATOMIC BEAMS 
Development of a supersonic atomic oxygen nozzle beam source 
for crossed beam scattering experiments, 4:20636 (LBL-7396) 
OXYGEN/BIOLOGICAL EFFECTS 
Classes of Anabaena variabilis mutants with oxygen-sensitive 
nitrogenase activity, 4:20414 
Oxygen delivery to muscle cells during capillary occlusion by 
sickled erythrocytes, 4:20436 
OXYGEN/CHEMICAL REACTIONS 
Study of the interaction of H2O and O2 with the surface of TiO2 
by electron stimulated desorption and Auger and characteristic 
loss spectroscopies, 4:19924 
OXYGEN/CHEMICAL STATE 
States of electrodeposited H and O species at ruthenium 
electrodes, 4:19921 
OXYGEN/CHEMISORPTION 
Theoretical models of chemisorption on metal surfaces, 4:19785 
OXYGEN/CORROSIVE EFFECTS 
Correlation between oxidation and stress corrosion cracking of U- 
4.5 wt % Nb, 4:19782 
OXYGEN/ELECTRODEPOSITION 
States of electrodeposited H and O species at ruthenium 
electrodes, 4:19921 





OXYGEN/FORBIDDEN TRANSITIONS 


OXYGEN/FORBIDDEN TRANSITIONS 
Possible high energy laser at 1.27 xm, 4:20037 
OXYGEN/ION-ATOM COLLISIONS 
Measurements of selected charge transfer processes at low 
energies. Final report, March-September 1977 (N* + O— N + 
O*, 1 to 10 ev, cross sections), 4:20657 (AD-A-054360) 
OXYGEN/NUCLEAR REACTION ANALYSIS 
Use of accelerated helium-3 ions for determining oxygen and 
carbon impurities in some pure materials, 4:19859 (N-78-19235) 
OXYGEN/PHOTOLYSIS 
Possible high energy laser at 1.27 xm, 4:20037 
OXYGEN/PION PLUS REACTIONS 
Reaction (7*,7°p) in light nuclei at a meson energy 170 MeV, 


4:20822 
OXYGEN/RADIOSENSITIVITY EFFECTS 
Influence of oxygen at high pressure on the induction of damage 
in barley seeds by gamma radiation, 4:20444 (RLO-2221-T2-37) 
Interaction of oxygen concentration, radiation dose, and seed 
water content on the oxygen effect in irradiated barley seeds (y 
rays), 4:20446 (RLO-2221-T2-39) 
OXYGEN/RECOMBINATION 
Method of catalytically recombining radiolytic hydrogen and 
radiolytic oxygen (Patent), 4:19903 
OXYGEN/REDUCTION 
Electrocatalytic properties of single crystal Pt surfaces in aqueous 
acid electrolytes, 4:19928 
Mechanism of the electrocatalytic oxygen reduction with 
particular regard to metal chelates, 4:19510 
O, reduction kinetics in concentrated acids, 4:19511 
Oxygen electrocatalysis on Ns-metal chelates: significance of 
electronic states and charge-transfer-complex formation, 4:19930 
OXYGEN 15/USES 
Biomedical research with cyclotron produced radionuclides. 
je aed report, October 1, 1977-September 30, 1978, 4:20422 
(COO-4268-2) 
OXYGEN 6 REACTIONS/FUSION REACTIONS 
Comparisons of ty 9- and three-dimensional time-dependent 
Hartree-Fock ca.culations of the reactions '*O + '*O and “Ca 
+ Ca, 4:20813 
Time-dependent Hartree-Fock calculations of fusion cross sections 
for the reactions '*O + O and “Ca + “Ca, 4:20812 
OXYGEN 16 REACTIONS/INELASTIC SCATTERING 
Direct inelastic scattering of '*N + 'C in a three-dimensional 
time-dependent Hartree-Fock scheme, 4:20810 
OXYGEN 16 REACTIONS/STRIPPING 
Interference effects in the reaction “*Ti('*O, a | *#V, 4:20830 
OXYGEN 16 TARGET/OXYGEN 16 REACTION 
Comparisons of two- and three-dimensional a 
Hartree-Fock calculations of the reactions '*O + '*O and “Ca 
+ Ca, 4:20813 
Direct inelastic scattering of '*N + 'C in a three-dimensional 
time-dependent Hartree-Fock scheme, 4:20810 
Time-dependent Hartree-Fock calculations of fusion cross sections 
for the reactions '*O + 'O and “Ca + “Ca, 4:20812 
OXYGEN 16 TARGET/PION PLUS REACTIONS 
Amplitude analysis of pion-nucleus scattering, 4:20814 
OXYGEN 16 TARGET/PION REACTIONS 
Pion-nucleus scattering in the isobar formalism (isobar - hole 
model), 4:20811 (COO-3069-631) 
OXYGEN 18/ISOTOPE RATIO 
Oxygen isotopes in atmospheric sulfate, sulfur dioxide, and water 
vapor field measurements, July 1975. Final report, May 1976- 
May 1977, 4:20295 (PB-281014) 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN IONS/ION-ATOM COLLISIONS 
Charge transfer between hydrogen atoms and the nuclei of 
multicharged ions with allowance for the degeneracy of the 
final states, 4:20668 
OXYGEN METERS/ELECTROLYTES 
Examples for the application of solid state electrolytes, 4:19326 
OZONE/ABSORPTION 
Analysis of solar flux data for STRATCOM VIIA. Final technical 
report (2000 to 3200A), 4:20572 (AD-A-056969) 
OZONE/DATA ACQUISITION 
The 1977 NRL air quality data. Final report, 4:20274 (AD-A- 
054634) 
OZONE/DIFFUSION 
Transport of oxidant and oxidant precursors, 4:20308 
OZONE/ENVIRONMENTAL TRANSPORT 
Formation and transport of ozone in the Northeast quadrant of the 
United States (Analysis of data for 1976 ozone season), 4:20277 
(BNL-25292) 
OZONE/FLAME PROPAGATION 
Calculation of the structure of laminar flat flames. I. Flame 
penn | of freely propagating ozone decomposition flames, 
4:19534 
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OZONE/REACTION KINETICS 
Calculated rate constants for the reaction CIO + O yields Cl+ O2 
between 220 and 1000°K, 4:20272 (N-78-21215) 


Pp 


P INVARIANCE/ENERGY-LEVEL TRANSITIONS 
Nuclear parity mixing: an experimental review, 4:20856 (RLO- 
1388-379) 
Search for parity violating neutral currents in atomic physics, 
4:20645 (JINR-D-1,2-10400) 
P INVARIANCE/PROTON-NUCLEON INTERACTIONS 
Search for parity violation in polarized proton scattering at 6 
GeV/c (A symmetry, preliminary results), 4:20720 (LA-UR-78- 
2876) 
P WAVES (SEISMIC) 
See SEISMIC P WAVES 
PACIFIC NORTHWEST REGION 
See also ALASKA 
IDAHO 
OREGON 
WASHINGTON 
PACIFIC NORTHWEST REGION/ELECTRIC POWER 
Review of power planning in the Pacific Northwest, Calendar 
Year 1977 (Monograph), 4:19464 
PACKED BED/FLUID FLOW 
Flow non-uniformities in packed beds: effect on dispersion, 
4:20679 (UCID-17974) 
PACKED BED/VOID FRACTION 
Flow non-uniformities in packed beds: effect on dispersion, 
4:20679 (UCID-17974) 
PAINTS 
Recovery, reuse, and reduction of zinc metal waste in zinc rich 
inorganic primers. Progress report, 4:19649 (PB-280142) 
PAINTS/SURFACE COATING 
Ultrasonic tests on materials with protective coatings, 4:19723 
PALISADES-1 REACTOR/STEAM GENERATORS 
Evaluation of steam generator eddy-current test data, 4:18871 
PALLADIUM/CATALYTIC EFFECTS 
Electrocatalytic and structural aspects of electrodeposited metal 
layers on pyrolytic graphite, 4:19927 
PALLADIUM/ELECTRODEPOSITION 
Electrocatalytic and structural aspects of electrodeposited metal 
layers on pyrolytic graphite, 4:19927 
PALLADIUM/FABRICATION 
Comparison of the TazN-Cr-Au and Ta:N-Cr-Pd-Au hybrid 
metallization systems-dc electrical properties, resistor aging, 
corrosion resistance, and chromium layer depletion studies, 
4:19829 (SAND-78-0604) 
PALLADIUM/SEPARATION PROCESSES 
Recovery of nonradioactive palladium and rhodium from high- 
level radioactive wastes, 4:18130 (ORNL/TM-6654) 
PALLADIUM ALLOYS/CRYSTAL MODELS 
Modeling of face-centered cubic solid solutions, 4:19736 
PALLADIUM COMPLEXES/CHEMICAL PREPARATION 
Synthesis, characterization, and pressure dependence of 
conductivity for a partially-oxidized tetra-aza macrocyclic 
palladium complex, 4:19711 
PALLADIUM COMPLEXES/ELECTRIC CONDUCTIVITY 
Synthesis, characterization, and pressure dependence of 
conductivity for a partially-oxidized tetra-aza macrocyclic 
palladium complex, 4:19711 
PALLADIUM FLUORIDES/CHEMICAL REACTIONS 
Xe complexes with Pt, Pd fluorides; Chlorine-2 oxidation by 
transition metal hexafluorides, 4:19893 (LBL-8088) 
PALLADIUM HYDRIDES/TRANSITION TEMPERATURE 
Influence of anharmonicity on superconductivity, 4:19815 
PAPAIN/METABOLISM 
Functional analysis of the interactions between reovirus particles 
and various proteases in vitro, 4:20393 
PAPAVER SOMNIFERUM/PHOTOSYNTHESIS 
Maintenace of high photosynthetic rates in mesophyll cells 
isolated from Papaver somniferum ('*C tracer techniques), 
4:20418 
PAPER/MATERIALS RECOVERY 
Recovery of materials from domestic refuse: some considerations, 
4:19669 


PARABOLIC TROUGH COLLECTORS/CONCENTRATION 
RATIO 


Influence of the system accuracy on the concentration factor of 
cylinder-parabolic sun collectors, 4:18501 
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PARABOLIC TROUGH COLLECTORS/EFFICIENCY 
Influence of the system accuracy on the concentration factor of 
cylinder-parabolic sun collectors, 4:18501 
Ss 


See ALKANES 
PARAMETRIC INSTABILITIES 
Study of low-frequency parametric instabilities in inhomogeneous 
plasma, 4:20962 (IPPCZ-213) 
PARAMETRIC INSTABILITIES/ANALYTICAL SOLUTION 
Parametric instabilities in hot plasmas near the lower-hybrid 
frequency I, 4:20970 
ARATUNKA GEOTHERMAL FIELD/GEOTHERMAL 
EXPLORATION 
Use of thermometric investigations for solving some 
hydrogeological problems, 4:18559 (CONF-751270-(Summ.)) 
PARATUNKA GEOTHERMAL FIELD/HYDROTHERMAL 
SYSTEMS 
Intensification of the yield of thermal waters in the Paratunskoe 
deposit, 4:18537 (CONF-751270-(Summ. )) 
PARITY NONCONSERVATION 
See P INVARIANCE 
PARKA REACTOR/HODOSCOPES 
Hodoscope performance tests on a 91-pin fuel bundle at PARKA, 
4:19186 (CONF.781033- 9) 
PARTHENOGENESIS 
See REPRODUCTION 
PARTICLE INTERACTIONS 
See also INCLUSIVE INTERACTIONS 
PARTICLE INTERACTIONS/POLARIZATION 
Interfacing theory and experiment in polarization studies, 4:20664 
E/ER/70004-213) 
PARTICLE INTERACTIONS/RELATIVITY THEORY 
Relativistic three-dimensional description of the interaction of two 
fermions, 4:20803 
PARTICLE INTERACTIONS/SCATTERING AMPLITUDES 
Interfacing theory and experiment in polarization studies, 4:20664 
(DOE/ER/70004-213) 
PARTICLE KINEMATICS/MONTE CARLO METHOD 
Monte Carlo phase space with limited transverse momentum, 
4:21149 
PARTICLE MODELS 
See also FIREBALL MODEL 
GLUON MODEL 
ISOBAR MODEL 
QUARK MODEL 
STRING MODELS 
UNIFIED GAUGE MODELS 
VENEZIANO MODEL 
Quantization of solitons, 4:20786 (JINR-D-1,2-10400) 
PARTICLE PRODUCTION/QUANTUM CHROMODYNAMICS 
Using field theory in hadron physics, 4:20785 (FERMILAB- 
CONF-78/33-THY) 
PARTICLE SIZE/DATA ACQUISITION 
Airborne monitoring of cooling tower effluents. Volume I. 
Technical summary. Final report, 4:20287 (PB-279076) 
PARTICLES 
See also DROPLETS 
PARTICLES/AERIAL MONITORING 
Investigating the structure of power plant plumes, 4:20305 
PARTICLES/AGGLOMERATION 
Application of acoustic agglomeration for fine particle emission 
control, 4:18724 — FP-887) 
PARTICLES (FUEL 
See FUEL PAR TICLES 
PARTON MODEL 
Elastic scattering near 90° cm: tests of parton and resonance 
models (1.9 to 9.5 GeV/c, cross sections, Ericson theory, 
scaling), 4:20736 
PARTON MODEL/ANNIHILATION 
Properties of prompt muons produced by 28 GeV proton 
interactions (Differential cross sections), 4:20710 
PARTON MODEL/DEEP INELASTIC SCATTERING 
Deep inelastic scattering, 4:20768 (JINR-D-1,2-10400) 
PARTON MODEL/SCALING LAWS 
Interacting partons, 4:20764 (JINR-D-1,2-10400) 
PARTON MODEL/THERMODYNAMIC MODEL 
New approach to lepton pair production (Thermal parton model), 
4:20754 (DOE/ER/70004-208) 
PARTON MODEL/TOTAL CROSS SECTIONS 
Parton mechanism for the fast growth of total cross sections, 
4:20783 
PASSIVATION 
The role of passive film growth kinetics and properties in stress 
corrosion and crevice corrosion susceptibility. Technical 
summary report No. 8, December 1976-December 1977, 4:19773 
(AD-A-055366) 


PEANUTS/SOLAR DRYING 


PASSIVE SOLAR COOLING SYSTEMS 
Investigation of reflective solar control films for windows. Special 
report, 4:18376 (AD-A-056620) 
PASSIVE SOLAR COOLING SYSTEMS/BIBLIOGRAPHIES 
Passive solar design. Short bibliography for practitioners, 4:18414 
(HCP/CS-4113) 
PASSIVE SOLAR COOLING SYSTEMS/HEAT EXCHANGERS 
Passive thermosyphon solar heating and cooling module with 
supplementary heating. Quarterly report, 4:18412 (DOE/ 
NASA/CR-150849) 
PASSIVE SOLAR HEATING SYSTEMS 
Direct solar heating: why not just let the winter sun in the 
windows, 4:18431 
Solar heating in small buildings, 4: gig 
Solar housing developments, 4:184 
PASSIVE SOLAR HEATING SYSTEMS/BIBLIOGRAPHIES 
Passive solar design. Short bibliography for practitioners, 4:18414 
(HCP/CS-4113) 
PASSIVE SOLAR HEATING SYSTEMS/DATA ACQUISITION 
SYSTEMS 
Design of the data acquisition system at Solar One, 4:18401 
(CONF-780432-) 
Thermal data requirements and performance evaluation 
procedures for passive buildings, 4:18381 (CONF-780432-) 
PASSIVE SOLAR HEATING SYSTEMS/HEAT 
EXCHANGERS 
Passive thermosyphon solar heating and cooling module with 
supplementary heating. Quarterly report, 4:18412 (DOE/ 
NASA/CR-150849) 
PASSIVE SOLAR HEATING SYSTEMS/MONITORING 
Design of the data acquisition system at Solar One, 4:18401 
(CONF-780432-) 
PASSIVE SOLAR HEATING SYSTEMS/PERFORMANCE 
Monthly performance report: William C. Burdick, August 1978, 
4:18421 (SOLAR/1036-78/08) 
PASSIVE SOLAR HEATING SYSTEMS/PERFORMANCE 
TESTING 


Thermal data requirements and performance evaluation 
procedures for passive buildings, 4:18381 (CONF-780432-) 
PAUZHETSK GEOTHERMAL FIELD/EXPLOITATION 
Influence of exploitation on the composition and ae of 
hydrothermae of the Pauzhetskoe deposit, 4:18540 (CONF- 
751270-(Summ.)) 
PAUZHETSK GEOTHERMAL FIELD/GEOTHERMAL 
POWER PLANTS 
Experience in operation of the Pauzhetskaya geothermal electric 
station, 4:18581 (CONF-751270-(Summ.)) 
PAUZHETSK GEOTHERMAL FIELD/HYDROLOGY 
Influence of exploitation on the composition and parameters of 
hydrothermae of the Pauzhetskoe deposit, 4:18540 (CONF- 
751270-(Summ.)) 
PAUZHETSK GEOTHERMAL FIELD/HYDROTHERMAL 
SYSTEMS 
Influence of exploitation on the composition and parameters of 
hydrothermae of the Pauzhetskoe deposit, 4:18540 (CONF- 
751270-(Summ.)) 
PAUZHETSK GEOTHERMAL FIELD/WELL DRILLING 
Experience in drilling of geological prospecting boreholes for 
steam in the Pauzhetskoye geothermal deposit, 4:18567 (CONF- 
751270-(Summ.)) 
PBF REACTOR/REACTOR SAFETY EXPERIMENTS 
PBF/LOFT Lead Rod Test Program experiment operating 
specification, 4:19236 (TFBP-TR-302) 
PCM ACCIDENTS 
See POWER-COOLING-MISMATCH ACCIDENTS 
PDX DEVICES/MAGNET COILS 
Magnetic design of the PDX poloidal coil system, 4:21038 
PDX DEVICES/MAGNETIC FIELD CONFIGURATIONS 
Computer code for generating a magnetic field free region in an 
OHMIC heating coil system, 4:21059 
PDX DEVICES/MAGNETIC FIELD RIPPLES 
Ripple in the PDX toroidal-field coil system, 4:21037 
EACH BOTTOM-2 REACTOR/COOLANT CLEANUP 
SYSTEMS 
Summary of chemical decontamination and seal ring repairs at 
Peach Bottom Station, 4:18825 
PEACH BOTTOM-3 REACTOR/COOLANT CLEANUP 
SYSTEMS 
Summary of chemical decontamination and seal ring repairs at 
Peach Bottom = 4:18825 
PEANUTS/DRYIN 
Closed-air system for drying peanuts, 4:18444 (CONF-770686-) 
PEANUTS/SOLAR DRYING 
Evaluation of matrix solar collector for heating air, 4:18443 
(CONF-770686-) 
Low cost solar collector suitable for use in peanut drying 
applications, 4:18451 (CONF-770686-) 





PEARL SPAR 


Solar —_— of peanuts in Georgia, 4:18442 (CONF-770686-) 
PEARL SP. 
See DOLOMITE 
PEAT/DENSITY 
Gamma-densimetric determination of peat soil volume in natural 
occurrence, 4:17729 
PEAT/EXPLOITATION 
Exploitation of peatlands and its consequences on the eco! ——-. 
— and hydrology of the peatland area, 4:17758 (S PM- 


048) 
PEAT/PELLETIZING 
Effect of a forces on the density of peat during the pelleting 
29 


process, 4:178 
PEAT/PHYSICAL PROPERTIES 
Effect of the physical properties of a peat ne on the 
propagation rate of elastic fluctuations in the layer, 4:17727 
PEAT/PYROLYSIS 
Thermal degradation of peat and of natural polymers in the 
presence of activating agents and eg resins, 4:17724 
PEATGAS PROCESS, /MATHEMATICAL ODELS 
Status of the PEATGAS Process, 4: 17665 ¢¢ (CONF-78 1045-3) 
PEATGAS PROCESS/PROCESS DEVELOPMENT UNITS 
Status of the PEATGAS Process, 4:17665 (CONF-781045-3) 
PEBBLE BED REACTORS/THORIUM CYCLE 
Closed thorium cycles in the Pebble Bed HTR, 4:18913 
PEBBLE BED REACTORS/XENON OSCILLATIONS 
Detection of xenon oscillations in large pebble bed reactors, 
4:18912 
PELLETS (FUEL) 
See FUEL PELLETS 
PENNING ION SOURCES/POWER SUPPLIES 
Power requirements of duopigatron ion sources for neutral beam 
injectors, 4:21068 
PENNSYLVANIA/COAL MINES 
Impact of mine drainage on a mountain stream in Pennsylvania, 
4:17756 
PENSTOCKS/CONSTRUCTION 
Development of the Capsule System, a new construction system 
for penstocks in pump-up hydroelectric power stations, 4:18273 
PEOPLES REPUBLIC OF CHINA 
See CHINA 
PEPTIDE HYDROLASES 
See also CHYMOTRYPSIN 
PAPAIN 


TRYPSIN 
PEPTIDE HYDROLASES/METABOLISM 
Functional analysis of the interactions between reovirus particles 
and various proteases in vitro, 4:20393 
PEPTIDES 
See also POLYPEPTIDES 
PEPTIDES/CHEMICAL ANALYSIS 
a structural analysis of yeast inorganic pyrophosphatase, 
4: 
PERMAFROST/TEMPERATURE MEASUREMENT 
Temperature simulation while drilling permafrost, 4:17919 
PERMAFROST/THAWING 
Temperature simulation while drilling permafrost, 4:17919 
PERMEABILITY /THREE-DIMENSIONAL C CALCULATION: 
Three-dimensional method for calculating the hydraulic gradient 
in porous and cracked media, 4:18152 (KBS-TR-69) 
PERSONNEL 
See also MINERS 
RADIOLOGICAL PERSONNEL 
PERSONNEL/CONTAMINATION 
In vitro dissolution of uranium product samples from four uranium 
mills, 4:18182 (NUREG/CR-0414) 
PERSONNEL/EDUCATION 
General employee training videotapes, 4:18792 
Meeting the training needs mer: simulation with PLATO 
computer-based education, 4:18794 
Role of the chemical engineering technician in applied research 
related to tritium separation from aqueous effluents, 4:18114 
(CONF-781110-5) 
Site security personnel training manual, 4:18780 (NUREG- 
0464(Vol.1)) 
training system descriptions: a tool for training power plant 
personnel, 4:18791 
Training today’s supervisor, 4:18790 
PERSONNEL/HEALTH HAZARDS 
Industrial a survey. CF Chemicals, Inc., Bartow, Florida, 
4:20286 (PB-278801) 
PERSONNEL /SOCIOLOGY 
Creativity: blockages and patterns of some employees at the 
Lawrence Livermore Laboratory, 4:21141 (UCRL-52805) 
PESTICIDES/CHEMICAL ANALYSIS 
Levels of chemical contaminants in nonoccupationally exposed 
U.S. residents, 4:19820 (ORNL/EIS-142) 


ERA Vol. 4, No. 8 


PESTICIDES/HEALTH HAZARDS 

Levels of chemical contaminants in nonoccupationally exposed 
US. residents, 4:19820 (ORNL/EIS-142) 

PETROCHEMICAL PLANTS/ENERGY CONSERVATION 

Energy conservation with fired heaters, 4:19614 (TREE-1308) 

PETROCHEMICAL PLANTS/HEATERS 
Energy conservation with fired heaters, 4:19614 (TREE-1308) 
PETROCHEMICAL PLANTS/MATERIALS TESTING 

15 years of developing materials for petrochemical furnaces, 

4:17942 
PETROCHEMICAL PLANTS/PIPELINES 
Detection of open flaws in underground pipelines without 
e ing the pipes, 4:17960 
PETROLEUM 
See also OIL WELLS 
SHALE OIL 
WELL STIMULATION 
American energ licy, 4:19441 
PETROLEUM/BIODEG IEEGRADATION 

Quality of sea-water for injection into North Sea oil wells, 4:17899 

(CONF-7609187-) 
PETROLEUM/CHEMICAL ANALYSIS 

Analysis of the hydrocarbons of petroleum, 4:17972 (CONF- 
7609187-) 

Molecular sieves for the analysis of petroleum, 4:17974 

PETROLEUM/EMULSIONS 

Water-in-crude oil emulsion stability and emulsion destabilization 

by chemical demulsifiers, 4:17975 
PETROLEUM/ENHANCED RECOVERY 

Enhanced recovery of ee using microorganisms: a 
literature survey, 4:17900 (CONF-7609187-) 

Method for increasing the recovery of oil and gas from a water 
peony geo-pressured water drive oil reservoir (Patent), 
4:1791 

Role of U.S. government in promoting enhanced oil-recovery 
techniques, 4:17908 

PETROLEUM/GAS CHROMATOGRAPHY 

An atlas of gas chromatograms of oils using dual flame-ionization 
and nitrogen phosphorus detectors. Final report, 4:17970 (AD- 
A-054966 

PETROLEUM/MARITIME TRANSPORT 

Increasing oil loading at a marine reloading base equipped with D 

CMA (Chiksan) standpipes, 4:17967 
PETROLEUM/MEETING 

Genesis of petroleum and microbiological means for its recovery, 

4:17871 (CONF-7609187-) 
PETROLEUM/ORIGIN 

Genesis of petroleum, 4:17872 (CONF-7609187-) 

Petroleum and coal - fossil energy sources and testimony of past 
life, 4:17760 

PETROLEUM/PATTERN RECOGNITION 

Identification of the source of oil by infrared spectroscopy, 

4:17973 (PB-272077) 
PETROLEUM/PNEUMATIC TRANSPORT 

Mathematical model for the process of paraffinization, 4:17965 

Safe sopping time in the cyclic pumping of oil in a “hot” pipeline, 
4:1 


PETROLEUM/PRODUCTION 
Aspects of exploration and production in the development of the 
North Sea oilfield Thistle, 4:17888 
Identification of a methodology for projecting short-term crude 
roleum production in the United States, 4:17901 (DOE/EIA- 
103/14) 
New Mexico's energy resources ‘77: Office of the State Geologist 
(Monograph), 4:19448 
Oil = y exploration in the Federal Republic of Germany, 
4:1 
PETROLEUM/SEPARATION PROCESSES 
Molecular sieves for the analysis of petroleum, 4:17974 
PETROLEUM/SUPPLY AND DEMAND 
Comparative state-of-the-art assessment of oil supply modeling. 
Final report, 4:17868 (EPRI-EA-609) 
PETROLEUM/TRADE 
Quarterly oil statistics. Second quarter, 1978, 4:17945 
PETROLEUM DEPOSITS 
See also GAS CONDENSATE FIELDS 
OIL FIELDS 
Tectonics and petroleum-gas potential of the northwest middle 
Asiatic platform (Turan platform) (Book in Russian), 4:17890 
PETROLEUM DEPOSITS/CLASSIFICATION 
Classification of oil and gas reserves by their industrial 
importance, 4:17922 
PETROLEUM DEPOSITS/DIAGENESIS 
“een and coal - fossil energy sources and testimony of past 
ife, 
PETROLEUM. DEPOSITS/EXPLOITATION 
Energy and engineering progress: access must be ensured, 4:17926 
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PETROLEUM DEPOSITS/EXPLORATION 
Aspects of exploration and production in the development of the 
North Sea oilfield Thistle, 4:17888 
Lazarev upheaval in the Aral Sea, 4:17886 
PETROLEUM DEPOSITS/FORECASTING 
Forecasting and planning: the clouded crystal bail, 4:17870 
Forecasting a petroleum-gas formation prior to drilling, 4:17889 
Oil-gas bearing complexes of the Timano-Pechorskaya province, 
4:17877 
Prospective gas and oil content of the Okso-Serpukhov deposits of 
the Permsk Prikam, 4:17876 
PETROLEUM DEPOSITS/GEOLOGIC STRUCTURES 
Comparative characteristics of inter-mountain depressions of 
Tyan-Shan, 4:17896 
PETROLEUM DEPOSITS/GEOLOGY 
Gaps in the Mesozoic and Cenozoic sediment accumulation of 
central Asia and the Pre-Causasus, 4:17894 
Structural and development characteristics of local upheavals of 
Mangyshlak and Ustyurt, 4:17893 
PETROLEUM DEPOSITS/ORIGIN 
Formation of oil and gas structure-traps in Mesozoic Jayers of the 
Prikum area of Dagestan, 4:17879 
PETROLEUM DEPOSITS/PRODUCTIVITY 
Evaluation of finite oil yield of Azerbaidzhan deposits, 4:17923 
PETROLEUM DEPOSITS/PROSPECTING 
Paleostructural analysis of Jurassic deposits in the northern- 
Ustyurt-petroleum-gas potential area, 4:17895 
Prospective gas and oil content of Paleozoic and Triassic deposits 
of Mangyshlak and Ustyurt, 4:17891 
PETROLEUM DEPOSITS/RESOURCE ASSESSMENT 
Energy resources and energy demand until the period 1985 to 
2020, 4:19436 
PETROLEUM DEPOSITS/SEISMIC SURVEYS 
Structure of the Riphean-Vend complex in the Bashkir ASSR 
according to the common depth point method, 4:17882 
Test in the use of the common depth point method for studying 
deeply buried Triassic complexes of deposits in East Stavropol, 
4:17881 
PETROLEUM DEPOSITS/SIMULATION 
Engineering approach to the numerical simulation of a huge 
petroleum reservoir, 4:17875 
PETROLEUM DEPOSITS/SPATIAL DISTRIBUTION 
Paleogeographic and paleostructural characteristics of the spatial 
distribution of oil and gas content areas, 4:17892 
PETROLEUM DISTILLATES/ADDITIVES 
Mixture consisting of a fuel oil-petroleum distillate with a boiling 
range from 120 to 480°C and an additive (Patent), 4:17976 
PETROLEUM DISTILLATES/GAS CHROMATOGRAPHY 
Molecular sieves for the analysis of petroleum, 4:17974 
PETROLEUM DISTILLATES/VISCOSITY 
Mixture consisting of a fuel oil-petroleum distillate with a boiling 
range from 120 to 480°C and an additive (Patent), 4:17976 
PETROLEUM FRACTIONS 
See also PETROLEUM DISTILLATES 
PETROLEUM RESIDUES 
REFINERY GASES 
PETROLEUM FRACTIONS/DESULFURIZATION 
Moving-bed reactor startup process (Patent), 4:17933 
PETROLEUM INDUSTRY 
See also MINERAL INDUSTRY 
PETROLEUM INDUSTRY/HORIZONTAL DIVESTITURE 
Horizontal divestiture of U.S. oi! companies: pros and cons, 
4:19449 
PETROLEUM INDUSTRY/INVESTMENT 
Cost of benzene reduction in gasoline to the petroleum refining 
industry. Final report, 4:17939 (PB-282743) 
PETROLEUM INDUSTRY/LEASING 
OCS oil and gas: an assessment of the Department of the Interior 
Environmental Studies Program (Book), 4:19450 
PETROLEUM INDUSTRY/OFFSHORE OPERATIONS 
OCS oil and gas: an assessment of the Department of the Interior 
Environmental Studies Program (Book), 4:19450 
PETROLEUM INDUSTRY/RESOURCE ASSESSMENT 
Comparative state-of-the-art assessment of oil supply modeling. 
Final report, 4:17868 (EPRI-EA-609) 
PETROLEUM PRODUCTS 
See also GASOLINE 
KEROSENE 
LUBRICATING OILS 
REFINERY GASES 
PETROLEUM PRODUCTS/AIR POLLUTION 
Source assessment: Rail tank car, tank truck, and drum cleaning, 
state-of-the-art. Final report, August 1976-September 1977, 
4:17952 (PB-280726) 
PETROLEUM PRODUCTS/CHARGES 
Price forecasting system for refined petroleum products, 4:17944 
(TID-28924) 


PHASE CHANGE MATERIALS/PHYSICAL PROPERTIES 


PETROLEUM PRODUCTS/LAND POLLUTION 
Source assessment: Rail tank car, tank truck, and drum cleaning, 
state-of-the-art. Final report, August 1976-September 1977, 
4:17952 (PB-280726) 
PETROLEUM PRODUCTS/MIXING 
Changes in quality factors that occur in the mixing of petroleum 
products, 4:17941 
PETROLEUM PRODUCTS/PATTERN RECOGNITION 
Identification of the source of oil by infrared spectroscopy, 
4:17973 (PB-272077) 
PETROLEUM PRODUCTS/TRADE 
Quarterly oil statistics. Second quarter, 1978, 4:17945 
PETROLEUM PRODUCTS/TRANSPORT 
Temperture conditions for an electrically heated pipeline with 
spirally positioned electric heating bands, 4:17962 
PETROLEUM PRODUCTS/UNDERGROUND STORAGE 
New method for seasonal storage of petroleum products in 
caverns, utilizing the expansion of a gas cushion, 4:17977 
PETROLEUM PRODUCTS/WATER POLLUTION 
Source assessment: Rail tank car, tank truck, and drum cleaning, 
state-of-the-art. Final report, August 1976-September 1977, 
4:17952 (PB-280726) 
PETROLEUM REFINERIES 
See also DISTILLATION EQUIPMENT 
PETROLEUM REFINERIES/DISTILLATION EQUIPMENT 
Welded column for a refinery enlargement in South Africa, 
4:17936 
PETROLEUM REFINERIES/ENERGY CONSERVATION 
Actions undertaken and results obtained in the field of energy 
conservation at the trecate refinery, 4:19630 
Energy conservation at the ISAB refinery at Marina di Melilli, 
4:19627 
Energy conservation: measures taken and modifications to vacuum 
distillation plants, 4:19631 
Energy conservation with fired heaters, 4:19614 (TREE-1308) 
Measures adopted or planned at the IP refinery at La Spezia for 
energy consumption, 4:17934 
Measures realized at the Cremona refinery to reduce energy 
consumption, 4:19628 
Optimization of the heat transfer in refinery plants, 4:19629 
Reduction of energy consumption at the Rho refinery: results 
obtained and projected for fulfillment, 4:17935 
PETROLEUM REFINERIES/HEAT TRANSFER 
Optimization of the heat transfer in refinery plants, 4:19629 
PETROLEUM REFINERIES/HEATERS 
Energy conservation with fired heaters, 4:19614 (TREE-1308) 
PETROLEUM REFINERIES/MODIFICATIONS 
Energy conservation: measures taken and modifications to vacuum 
distillation plants, 4:19631 
PETROLEUM REFINERIES/WASTE WATER 
Washington state refineries: petroleum, petroleum derivatives and 
wastewater effluent characteristics. Final report May- 
November 1976, 4:17953 (PB-283401) 
PETROLEUM RESIDUES/DEMETALLIZATION 
Catalysts for hydrometallization of hydrocarbons containing 
metallic compounds as impurities and process for hydro-treating 
such hydrocarbons using such catalysts (Patent), 4:17930 
Process for desulfurization of residua with sodamide-hydrogen 
and regeneration of sodamide (Patent), 4:17929 
PETROLEUM RESIDUES/DESULFURIZATION 
Hydroconversion of residua with potassium sulfide (Patent), 
4:17932 
Process for desulfurization of residua with sodamide-hydrogen 
and regeneration of sodamide (Patent), 4:17929 
PETROLEUM RESIDUES/HYDROGENATION 
Hydroconversion of residua with potassium sulfide (Patent), 
4:17932 
PETROSIX PROCESS/PROCESS HEAT 
Utilization of a HTR type reactor as a heat source for the 
processing of pyrobituminous shale by the Petrosix method, 
4:19022 (IEA-DT-031) 
PHAGES 
See BACTERIOPHAGES 
PHARMACEUTICALS 
See DRUGS 
PHASE CHANGE MATERIALS/FEASIBILITY STUDIES 
Feasibility study of inorganic oxides for thermal energy storage 
applications. Final report, 15 March 1976-30 September 1977, 
4:19289 (AD-A-054857) 
PHASE CHANGE MATERIALS/HEAT STORAGE 
Physical properties data compilations relevant to energy storage. 
I. Molten salts: eutectic data, 4:19294 (PB-280795) 
PHASE CHANGE MATERIALS/PHYSICAL PROPERTIES 
Physical properties data compilations relevant to energy storage. 
I. Molten salts: eutectic data, 4:19294 (PB-280795) 
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PHASE a MATERIALS/THERMODYNAMIC 
PROPERTI 
Encapsulation = phase change materials in concrete masonry 
construction. Progress report No. 2, March 1978-May 1978, 
4:19290 (BNL-50896) 
PHENANTHRENE/PHOTOLYSIS 
Thermal and photochemical decomposition of particulate PAH 
(Adsorbed on coal fly ash), 4:17833 (COO-4347-5) 
PHENOL/BIOLOGICAL EFFECTS 
Effect of petroleum-related pollutants on Aurelia growth and 
development. Progress report, September 12, 1977-November 
15, 1978, 4:20481 (ORO-5593-1) 
PHENOLS 
See also PHENOL 
PHENOLS/ADSORPTION 
Laboratory measurements of groundwater leaching and transport 
of pollutants produced during underground coal gasification, 


4:20364 
PHENOLS/ENVIRONMENTAL TRANSPORT 
Laboratory measurements of groundwater leaching and transport 
of pollutants produced during underground coal gasification, 


PHENOLS/LIQUID COLUMN CHROMATOGRAPHY 
Separation of alkylphenols by normal-phase and reversed-phase 
high-performance liquid chromatography, 4:19881 
PHENOLS/TOXICITY 
Effects of temperature on aquatic organism sensitivity to selected 
chemicals, 4:20476 (PB-279763) 
PHENYLAMINE 
See ANILINE 
PHI-1019 RESONANCES/MASS SPECTRA 
Hadron production from muon scattering at 219 GeV 
(Preliminary results, 219 GeV, upper limits, angular 
distributions, recoil protons), 4:20702 (COO-3064-015) 
PHILIPPINES/GEOTHERMAL POWER PLANTS 
MHI's recent achievements in the field of geothermal power 
generation (Makiling Banahaw or Los Banos), 4:18579 
PHOSPHATE ROCKS 
See also CALCIUM CARBONATES 
PHOSPHATE ROCKS/PROCESSING 
Environmental considerations of selected energy-conserving 
manufacturing process options. Volume XIII. Elemental 
phosphorus and phosphoric acid industry report, 4:19465 (EPA- 
600/7-76-034M) 
PHOSPHATES/ABUNDANCE 
Phosphorus in hydrothermal waters of Yellowstone National 
Park, Wyoming, 4:18563 
PHOSPHORIC ACID/MANUFACTURING 
Environmental considerations of selected energy-conserving 
manufacturing process options. Volume XIII. Elemental 
phosphorus and phosphoric acid industry report, 4:19465 (EPA- 
600/7-76-034M) 
PHOSPHORIC ACID/PRODUCTION 
Potential radiological impacts of recovery of uranium from wet- 
process phosphoric acid. Final report to the Environmental 
Protection Agency, 4:18065 (ORNL/EPA-2) 
PHOSPHORIC ACID/SAMPLING 
Industrial hygiene survey. CF Chemicals, Inc., Bartow, Florida, 
4:20286 (PB-278801) 
PHOSPHORUS/ABUNDANCE 
Phosphorus in hydrothermal waters of Yellowstone National 
Park, Wyoming, 4:18563 
PHOSPHORUS/MANUFACTURING 
Environmental considerations of selected energy-conserving 
manufacturing process options. Volume XIII. Elemental 
phosphorus and phosphoric acid industry report, 4:19465 (EPA- 
600/7-76-034M) 
PHOSPHORUS/MATERIALS RECOVERY 
Cost benefit analysis of selected wastewater befeficiation schemes, 
4:20154 (SAND-78-1444) 
PHOSPHORUS/SPECTROPHOTOMETRY 
Determination of phosphorus in gold or silver brazing alloys, 
4:19871 (GEPP-TIS-414) 
PHOSPHORUS 32/RADIATION MONITORING 
Measurement of airborne radioactivity and its meteorological 
application. Part VII. Annual report, August 1, 1975-July 31, 
1976, 4:20312 (COO-3425-16) 
PHOSPHORUS 33/RADIATION MONITORING 
Measurement of airborne radioactivity and its meteorological 
application. Part VII. Annual report, August 1, 1975-July 31, 
1976, 4:20312 (COO-3425-16) 
PHOSPHORUS ADDITIONS/PHYSICAL RADIATION 
EFFECTS 
Dependence of the energy spectrum of levels introduced by 
electron irradiation on the composition of GaAssub 1-x/P/sub 
x/ and Al/sub/Ga/sub 1-x/As, 4:19851 
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PHOTODIODES/MATHEMATICAL MODELS 
Photodiode design study. Final report, May-December 1977, 
4:18299 (AD-A-055794) 
PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOELECTROLYTIC CELLS/ANODES 
Photooxidation of water at a-Fe2Os; electrodes, 4:18350 
PHOTOELECTROLYTIC CELLS/ELECTRODES 

Appendix A, 4:19935 (COO-4258-1) 

Iron oxide semiconductor electrodes in photoassisted electrolysis 
of water, 4:18230 

Role of semiconductor pro ape in photoelectrolysis, 4:18229 

Semiconductor electrodes for conversion and storage of solar 
energy, 4:18348 

Studies of defect surface states on SrTiO; photoelectrolytic 
electrodes, 4:18228 

Study of the interaction of H2O and O2 with the surface of TiO2 
by electron stimulated caaee and Auger and characteristic 
loss spectroscopies, 4:19924 

PHOTOELECTRON SPECTROSCOPY/RESOLUTION 

Use of a supersonic molecular beam source for the study of high 

resolution photoelectron spectra (Rotational and vibrational 
temperature reduction, Doppler effect), 4:20632 (ANL-77- 
65(Pt.1)) 
PHOTOGALVANIC CELLS/ANODES 

Characterization of n-type semiconducting indium phosphide 
photoelectrodes: stabilization to photoanodic dissolution in 
aqueous solutions of telluride and ditelluride ions, 4:18349 

Instability of CdSe and CdS photoanodes in sulfide-polysulfide 
electrolyte, 4:18346 

PHOTOGALVANIC CELLS/DESIGN 

Semiconductor liquid junction solar cells: efficiency, 
electrochemical stability, and surface preparation, 4:18351 

Thin film photogalvanic cell (Patent), 4:18345 

Triple electrode photogalvanic cell with energy storage capability 
(Patent), 4:18344 

PHOTOGALVANIC CELLS/EFFICIENCY 

Semiconductor liquid junction solar cells: efficiency, 

electrochemical stability, and surface preparation, 4:18351 
PHOTOGALVANIC CELLS/ELECTRODES 

MoSe: electrochemical solar cell: anodic coupling of electron 
transfer to d — d photo-transitions in layer crystals, 4:18347 

Semiconductor electrodes for conversion and storage of solar 
energy, 4:18348 

PHOTOGALVANIC CELLS/OPERATION 
Theory for electrochemical solar cells, 4:18343 (COO-4258-1) 
PHOTOGALVANIC CELLS/PHOTOCHEMISTRY 

MoSe: electrochemical solar cell: anodic coupling of electron 

transfer to d — d photo-transitions in layer crystals, 4:18347 
PHOTOGRAPHIC FILMS/PERFORMANCE 

Use of selenium electroradiographic plates in the radioscopy of 

steel and aluminum alloys with y rays, 4:20148 
PHOTOMETERS 

See also DENSITOMETERS 
PHOTOMETERS/EVALUATION 

Assessment and evaluation of simulation data. Final report 1 
March-15 October 1977, 4:20608 (AD-A-055884) 

PHOTOMETERS/PERFORMANCE TESTING 

An ultraviolet photometric detector for use in gas 
chromatography. Interim technical report 1 February 1976-31 
March 1977, 4:19865 (AD-A-056257) 

PHOTOMULTIPLIERS/PERFORMANCE 
Characterization of microchannel plate photomultipliers for 
plasma diagnostics, 4:20928 (S-129-TP) 
PHOTON TRANSPORT 
(For diffusion or transmission of energetic photons in material media.) 
PHOTON TRANSPORT/COMPUTER CODES 

AMPx: a modular system for multigroup cross-section generation 
and manipulation, 4:20868 (ORNL/RSIC-41) 

DOT-IV two-dimensional discrete ordinates transport code with 
space-dependent mesh and quadrature, 4:20873 (ORNL-TM- 
6529) 

NJOY nuclear data processing system: user’s manual, 4:20866 
(LA-7584-M) 

PHOTON TRANSPORT/MEETINGS 

Review of multigroup nuclear cross-section processing, 4:20867 
(ORNL/RSIC-41) 

PHOTON-MOLECULE COLLISIONS/ABSORPTION 

Absorption of pulsed CO2-laser radiation by SF¢ at 140 K, 4:20649 

PHOTON-MOLECULE COLLISIONS/DISSOCIATION 

Simple bond rupture reactions in multiphoton dissociation of 

molecules, 4:20624 
PHOTON-NEUTRON INTERACTIONS/POLARIZATION 

Polarization of protons in interaction of photons with energy up to 

800 MeV with deuterium nuclei, 4:20699 
PHOTON-NUCLEON INTERACTIONS 
See also PHOTON-NEUTRON INTERACTIONS 
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PHOTON-PROTON INTERACTIONS 
PHOTON-NUCLEON INTERACTIONS/REACTION 
KINETICS 
Tau/psi meson photoproduction in the peripheral model, 4:20741 
(JINR-D-1,2-10400) 
PHOTON-NUCLEON INTERACTIONS/SCATTERING 
AMPLITUDES 
Effects of rho®-w mixing and dynamics of vector meson 
production, 4:20751 
PHOTON-NUCLEON INTERACTIONS/TOTAL CROSS 
SECTIONS 
New photon-nucleon dispersion relation for evaluating the 
Thomson limit using rising total cross sections, 4:20743 
PHOTON-PROTON INTERACTIONS/MASS SPECTRA 
Search for new vector meson states in the mass range between 1 
and 2 GeV/c (yp — e* e” p), 4:20696 (JINR-D-1,2-10400) 
PHOTONS/ANGULAR DISTRIBUTION 
Code implementation of partial-range angular scattering cross 
sections: GAMMER and MORSE (6 MeV), 4:20870 (ORNL/ 
RSIC-41) 
PHOTONS/ELECTROMAGNETIC PARTICLE DECAY 
Production of e* e~ and 7r° pairs at the ISR (Transverse 
momentum, review, cross sections, upper limit, azimuthal 
correlations), 4:20701 
PHOTONUCLEAR REACTIONS/DIFFERENTIAL CROSS 
SECTIONS 
Reaction '*C(y,p) '!B at E/sub gammamax/= 120 MeV, 4:20821 
PHOTONUCLEAR REACTIONS/EXCITATION 
Nuclear excitation rate for low-lying excited states in 7°7U and 
238U, 4:20848 
PHOTOPROTONS/PHOTOPRODUCTION 
Polarization of protons in interaction of photons with energy up to 
800 MeV with deuterium nuclei, 4:20699 
PHOTOSPHERE/ELECTRIC CURRENTS 
Resistive decay of photospheric current sheets. Scientific report, 
4:20567 (AD-A-055139) 
PHOTOSYNTHESIS 
Semiconductor electrodes for conversion and storage of solar 
energy, 4:18348 
PHOTOVOLTAIC POWER PLANTS 
See also SOLAR CELL ARRAYS 
PHOTOVOLTAIC POWER PLANTS/CONSTRUCTION 
Construction in space: a proposed experiment in support of the 
space solar power concept and other large space systems, 
4:18353 (N-78-21179) 
PHOTOVOLTAIC POWER PLANTS/ECONOMICS 
Solar energy: present and future, 4:18356 
PHOTOVOLTAIC POWER PLANTS/PERFORMANCE 
Field testing and evaluation of PV module performance, 4:18304 
(COO-4094-18) 
PHOTOVOLTAIC POWER PLANTS/TEST FACILITIES 
Mead, Nebraska, 25-kW photovoltaic power system, 4:18302 
(COO-4094-10) 
PHOTOVOLTAIC POWER PLANTS/WEATHERING 
Field testing and evaluation of PV module performance, 4:18304 
(COO-4094-18) 
PHTHALIC ACID/PRODUCTION 
Prospects of producing benzene-carboxylic acids from coal and 
related substances, 4:17702 
PHTHALOCYANINES/CATALYTIC EFFECTS 
Oxygen electrocatalysis on Ns-metal chelates: significance of 
electronic states and charge-transfer-complex formation, 4:19930 
PHWR TYPE REACTORS 
See also PICKERING-1 REACTOR 
PICKERING-2 REACTOR 
PICKERING-3 REACTOR 
PICKERING-4 REACTOR 
PHWR TYPE REACTORS/PLUTONIUM RECYCLE 
Comparative assessment of the PWR, SSCR, and PHWR reactor 
concepts, 4:19017 
PHWR TYPE REACTORS/REACTOR COOLING SYSTEMS 
Current interests in reactor water chemistry, 4:18835 
PHYSICAL EFFORT 
See EXERCISE 
PHYSICAL PROTECTION DEVICES 
Perimeter monitors as a supplement to materials accounting, 
4:18205 
PHYTOHEMAGGLUTININ/BIOLOGICAL EFFECTS 
Increased ouabain-sensitive glycolysis of lymphocytes treated with 
phytohemagglutinin: relationship to potassium transport, 
4:20376 
PHYTOHEMAGGLUTININ/GLYCOLYSIS 
Increased ouabain-sensitive glycolysis of lymphocytes treated with 
phytohemagglutinin: relationship to potassium transport, 
4:20376 
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PICKERING-1 REACTOR/PERFORMANCE 
Canada’s Pickering station gains top spot in unofficial competition 
for best reactor, 4:18920 
PICKERING-2 REACTOR/PERFORMANCE 
Canada’s Pickering station gains top spot in unofficial competition 
for best reactor, 4:18920 
PICKERING-3 REACTOR/PERFORMANCE 
Canada’s Pickering station gains top spot in unofficial competition 
for best reactor, 4:18920 
PICKERING-4 REACTOR/PERFORMANCE 
Canada’s Pickering station gains top spot in unofficial competition 
for best reactor, 4:18920 
PIG ION SOURCES 
See PENNING ION SOURCES 
PIGMENTS 
See also CHLOROPHYLL 
PIGMENTS/BIOCHEMICAL REACTION KINETICS 
Orientation of chromophores in reaction centers of 
Rhodopseudomonas sphaeroides. Evidence for two absorption 
bands of the dimeric primary electron donor, 4:20395 
Reconstituted energy transfer from antenna pigment-protein to 
reaction centers isolated from Rhodopseudomonas sphaeroides, 
4:20390 
PIGMENTS/DICHROISM 
Orientation of chromophores in reaction centers of 
Rhodopseudomonas sphaeroides. Evidence for two absorption 
bands of the dimeric primary electron donor, 4:20395 
PILES 
See FOUNDATIONS 
PINCH DEVICES 
See also LINEAR THETA PINCH DEVICES 
SCYLLA DEVICES 
TOROIDAL THETA PINCH DEVICES 
PINCH DEVICES/ELECTROMAGNETIC FIELDS 
Oscillations of the electromagnetic field near a plasma focus and a 
Z pinch, 4:20913 
PINELLAS PLANT/DATA ACQUISITION SYSTEMS 
Digital signal processing at GEND's data center, 4:20239 (CONF- 
771206-25) 
PINELLAS PLANT/DATA PROCESSING 
Digital signal processing at GEND’s data center, 4:20239 (CONF- 
771206-25) 
PINS (FUEL) 
See FUEL PINS 
PION MINUS REACTIONS/COMPOUND-NUCLEUS 
REACTIONS 
Gamma-ray study of pion-induced reactions on the nickel isotopes, 
4:20829 
PION MINUS REACTIONS/FISSION 
Competition between neutron emission and fission in the reaction 
Th+7~, 4:20852 
PION MINUS REACTIONS/INCLUSIVE INTERACTIONS 
Cross section for production of cumulative A° hyperons, 4:20730 
Study of 7” A interactions with emission of several fast protons, 
4:20734 
PION MINUS REACTIONS/PAIR PRODUCTION 
Dimuon production in hadron interactions and search for massive 
states which decay with muon emission (7~ +Fe —> p* p~ +X, 
p+Fe— p* pw” +X; 7 +p — Psub(R)+"+X, p+p — 
psub(R)+ +X), 4:20719 (JINR-D-1,2-10400) 
Study of muon pair production at Serpukhov (7~,(K~, anti p + 
Be; 7~ + W and Cu), 4:20817 (JINR-D-1,2-10400) 
PION MINUS-PROTON INTERACTIONS/ 
BREMSSTRAHLUNG 
Differential cross sections for pion-proton bremsstrahlung at 269, 
298, and 324 MeV, 4:20729 
PION MINUS-PROTON INTERACTIONS/DIFFERENTIAL 
CROSS SECTIONS 
Differential cross sections for pion-proton bremsstrahlung at 269, 
298, and 324 MeV, 4:20729 
PION MINUS-PROTON INTERACTIONS/ELASTIC 
SCATTERING 
Elastic scattering near 90° cm: tests of parton and resonance 
models (1.9 to 9.5 GeV/c, cross sections, Ericson theory, 
scaling), 4:20736 
PION MINUS-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Inclusive and semi-inclusive distributions of neutral strange 
particles produced in 7 p interactions at 4.9, 7.5, and 40 GeV/ 
c, 4:20732 
PION MINUS-PROTON INTERACTIONS/PARTICLE 
PRODUCTION 
Dimuon production in hadron interactions and search for massive 
states which decay with muon emission (77 + Fe —> w* w~ +X, 
p+Fe— p* pw +X; 7 +p — Psub(R)+p+X, p+p— 
psub(R)+ +X), 4:20719 (JINR-D-1,2-10400) 
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PION MINUS-PROTON INTERACTIONS/PARTICLE 
RAPIDITY 
Attempts to observe clusters by the method of rapidity intervals, 
4:20733 
PION PLUS REACTIONS/COMPOUND-NUCLEUS 
REACTIONS 
Gamma-ray study of pion-induced reactions on the nickel isotopes, 
4:20829 
PION PLUS REACTIONS/ELASTIC SCATTERING 
Amplitude analysis of pion-nucleus scattering, 4:20814 
Elastic scattering of positive pions on '*C at 49.9 MeV, 4:20819 
PION PLUS REACTIONS/KNOCK-OUT REACTIONS 
Importance of nonanalog nucleon charge exchange transitions in 
pion knockout reactions, 4:20808 
Reaction (7*,7r°p) in light nuclei at a meson energy 170 MeV, 
4:20822 
PION PLUS REACTIONS/PARTIAL WAVES 
Amplitude analysis of pion-nucleus scattering, 4:20814 
PION PLUS-PROTON INTERACTIONS/BREMSSTRAHLUNG 
Differential cross sections for pion-proton bremsstrahlung at 269, 
298, and 324 MeV, 4:20729 
PION PLUS-PROTON INTERACTIONS/DIFFERENTIAL 
CROSS SECTIONS 
Differential cross sections for pion-proton bremsstrahlung at 269, 
298, and 324 MeV, 4:20729 
PION PLUS-PROTON INTERACTIONS/ELASTIC 
SCATTERING 
Elastic scattering near 90° cm: tests of parton and resonance 
models (1.9 to 9.5 GeV/c, cross sections, Ericson theory, 
scaling), 4:20736 
PION PLUS-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Pion structure function from low-p/sub T/ hadron production 
(Recombination model), 4:20728 (DOE/ER/70004-204) 
PION REACTIONS/ELASTIC SCATTERING 
Pion-nucleus scattering in the isobar formalism (isobar - hole 
model), 4:20811 (COO-3069-631) 
PION-DEUTERON INTERACTIONS/BACKSCATTERING 
Backward 7d scattering and inelastic intermediate states, 4:20784 
PION-DEUTERON INTERACTIONS/INTERMEDIATE 
STRUCTURE 
Backward 7d scattering and inelastic intermediate states, 4:20784 
PION-NUCLEON INTERACTIONS 
See also PION-PROTON INTERACTIONS 
PION-NUCLEON INTERACTIONS/ELASTIC SCATTERING 
Dynamics of spin flip and inclusive processes, 4:20777 
PION-NUCLEON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Dynamics of spin flip and inclusive processes, 4:20777 
PION-NUCLEON INTERACTIONS/SCATTERING 
AMPLITUDES 
Effects of rho°-w mixing and dynamics of vector meson 
production, 4:20751 
PION-PROTON INTERACTIONS/INCLUSIVE INTERACTIONS 
Inclusive scattering results from the Fermilab Single Arm 
Spectrometer (100 to 175 GeV/c, cross sections, power-law 
behavior, multiplicity), 4:20737 
PION-PROTON INTERACTIONS/POLARIZATION- 
ASYMMETRY RATIO 
Polarization phenomena in hadron collisions at low momentum 
transfers, 4:20778 
PIONS 
See also PIONS NEUTRAL 
PIONS/PARTICLE PRODUCTION 
Hadron production from muon scattering at 219 GeV 
(Preliminary results, 219 GeV, upper limits, angular 
distributions, recoil protons), 4:20702 (COO-3064-015) 
PIONS/QUARK MODEL 
Pion structure function from low-p/sub T/ hadron production 
(Recombination model), 4:20728 (DOE/ER/70004-204) 
PIONS/STRUCTURE FUNCTIONS 
Pion structure function from low-p/sub T/ hadron production 
(Recombination model), 4:20728 (DOE/ER/70004-204) 
PIONS NEUTRAL/PAIR PRODUCTION 
Production of e* e~ and 7° pairs at the ISR (Transverse 
momentum, review, cross sections, upper limit, azimuthal 
correlations), 4:20701 
PIPELINE QUALITY GAS 
See HIGH BTU GAS 
PIPELINES 
See also ALASKA OIL PIPELINE 
NATURAL GAS DISTRIBUTION SYSTEMS 
SLURRY PIPELINES 
or ae time in the cyclic pumping of oil in a “hot” pipeline, 
:1796 
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PIPELINES/BENDING 
Carrying of pipes made of different materials, under very 
unfavourable conditions, 4:19995 
PIPELINES/CONSTRUCTION 
Designing HP gas piping up to 16 bar, 4:17997 
PIPELINES/HEAT TRANSFER 
Experimental study of heat losses of a pipeline in the process of 
heating the ground, 4:17959 
PIPELINES/HEATING 
Temperture conditions for an electrically heated pipeline with 
spirally positioned electric heating bands, 4:17962 
PIPELINES/INSTALLATION 
Apparatus for and a method of laying a pipe line (Patent), 4:19997 
Carrying of pipes made of different materials, under very 
unfavourable conditions, 4:19995 
Machine for forming trenches for pipelines or the like in the sea 
bed (Patent), 4:19996 
PIPELINES/LEAK TESTING 
a of open flaws in underground pipelines without 
exposing the pipes, 4:17960 
PIPELINES/MECHANICAL PROPERTIES 
Carrying of pipes made of different materials, under very 
unfavourable conditions, 4:19995 
PIPELINES/SEA BED 
Machine for forming trenches for pipelines or the like in the sea 
bed (Patent), 4:19996 
PIPELINES/THERMAL INSULATION 
Polyurethane insulation of underground pipelines, 4:17966 
PIPELINES/WELDING 
Automatic welding is used successfully on Orenburg line, 4:18005 
PIPES 
See also PENSTOCKS 
PIPES/FLUID FLOW 
Method for computing non-stationary convective heat exchange in 
channels of non-circular cross-section, 4:20140 
PIPES/HEAT TREATMENTS 
Improvement of the quality of pipes for boiler collecting drums at 
steam power plants, 4:18707 
PIPES/MATERIALS TESTING 
15 years of developing materials for petrochemical furnaces, 


4:17942 
PIPES/NONDESTRUCTIVE TESTING 
Planning support document for the EPRI Nondestructive 
Evaluation (NDE) program, 4:20144 (EPRI-NP-900-SR) 
PIPES/QUALITY ASSURANCE 
Quality assurance in plant engineering. Piping for nuclear power 
enerating plant, 4:19064 
(REACTOR PARAMETERS) 
See REACTOR LATTICE PARAMETERS 
PITCHES/THERMAL CONDUCTIVITY 
Measuring device to determine the thermal conductivity of 
bituminous material, 4:17721 
PITCHES/THERMAL DIFFUSIVITY 
Measuring device to determine the thermal conductivity of 
bituminous material, 4:17721 
PLANT CELLS/CHEMICAL ANALYSIS 
Availability of chloride affects the balance between potassium 
chloride and potassium malate in guard cells of Vicia faba L, 


PLANT CELLS/PHOTOSYNTHESIS 
Maintenace of high photosynthetic rates in mesophyll cells 
peor from Papaver somniferum ('*C tracer techniques), 
4:20418 
PLANT TISSUES/ACTIVATION ANALYSIS 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
PLANTS 
See also ALGAE 
AQUATIC ORGANISMS 
BIOMASS 
COTTON PLANTS 
FORAGE 
NICOTIANA 
SUGAR CANE 
WEEDS 
PLANTS/BIOLOGICAL RADIATION EFFECTS 
Radiation effects. Report bibliography January 1966-September 
1977, 4:20440 (AD-A-052425) 
PLANTS/PHOTOCHEMISTRY 
9-desoxo-9,10-dehydrochlorophyll a: a new chlorophyll with an 
effective 20-7 electron macrocycle, 4:20382 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLAQUE FORMATION/MATHEMATICAL MODELS 
Hemolytic plaque assay: theory for finite layers, 4:20400 
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PLASMA 
See also BEAM-PLASMA SYSTEMS 

COLLISIONAL PLASMA 
COLLISIONLESS PLASMA 
HOMOGENEOUS PLASMA 
HOT PLASMA 
INHOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 
QUIESCENT PLASMA 

PLASMA/ATOM TRANSPORT 

Kinetic theory of neutral hydrogen atoms penetrating a hydrogen 
plasma half-space: Analytic solution, 4:20956 

PLASMA/BIBLIOGRAPHIES 

Technology index for Plasmaphysics Research and Fusion 
Reactors. Volume 12, No. 9, 1978. Bibliography, author index, 
subject index, appendix, 4:20911 

PLASMA/DECAY INSTABILITY 

Kineiic theory of the nonlinear wave interaction in a semi- 

bounded plasma, 4:20968 
PLASMA/ELECTRIC CONDUCTIVITY 

Measurements of electrical conductivity of mhd plasmas with 
four-pin probes. Report 15 February 1976-14 February 1978, 
4:19478 (AD-A-055392) 

PLASMA/ELECTROMAGNETIC RADIATION 

Radiation pressure effects of two-dimensional electromagnetic 

wave packets in fluids, 4:20977 (IPPCZ-213) 
PLASMA/EXPLOSIVE INSTABILITY 

Kinetic theory of the nonlinear wave interaction in a semi- 

bounded plasma, 4:20968 
PLASMA/GREEN FUNCTION 

Averaged green function with applications to quasi-static plasma 

equilibrium, 4:20959 
PLASMA/IMPLOSIONS 

Coupling of imploding-plasma loads to high-power generators. 

Interim report, 4:20198 (AD-A-052575) 
PLASMA/MEETINGS 

IX Czechoslovak seminar on plasma physics and technology 
(Liblice, Czechoslovakia, March 31-April 2, 1976), 4:20910 
(IPPCZ-213) 

PLASMA/NONLINEAR PROBLEMS 
Kinetic theory of the nonlinear wave interaction in a semi- 
bounded plasma, 4:20968 
PLASMA/PLASMA DENSITY 
High density Z-pinch, 4:20947 
PLASMA/RADIATION PRESSURE 
Radiation pressure effects of two-dimensional electromagnetic 
wave packets in fluids, 4:20977 (IPPCZ-213) 
PLASMA/TRANSPORT THEORY 
Section III. Research, 4:20955 (UCRL-50002-77) 
PLASMA/TURBULENCE 
Possible inverse cascade behavior for drift-wave turbulence, 
4:20982 
PLASMA ACCELERATION/RELAXATION 
Relaxation in the accelerated plasma cluster, 4:20938 (IPPCZ-213) 
PLASMA DENSITY/EMISSION SPECTRA 
High density Z-pinch, 4:20947 
PLASMA DIAGNOSTICS 

Determination of the plasma parameters using FTS, 4:20926 
(IPPCZ-213) 

The rapid heating of coronal plasma during solar flares: 
nonequilibrium ionization diagnostics and reverse currents, 
4:20568 (AD-A-055633) 

PLASMA DIAGNOSTICS/ELECTRIC PROBES 

Theory of the electrostatic probe in a dense externally maintained 

plasma, 4:20934 
PLASMA DIAGNOSTICS/FARADAY EFFECT 

Modulated submillimeter-laser polarimeter for the measurement of 

the Faraday rotation by a plasma, 4:20932 
PLASMA DIAGNOSTICS/IMAGE INTENSIFIERS 

Stigmatic spectrograph image intensifier system, 4:20929 (TRITA- 
EPP-78-03) 

PLASMA DIAGNOSTICS/INTERFEROMETERS 

Real-time interferometer phase detection system uses 
microcomputer and high-speed digital techniques, 4:20930 
(UCRL-50025-78-2) 

PLASMA DIAGNOSTICS/PHOTOMULTIPLIERS 

Characterization of microchannel plate photomultipliers for 
plasma diagnostics, 4:20928 (S-129-TP) 

PLASMA DIAGNOSTICS/REVIEWS 

Review of important plasma diagnostic techniques, 4:20925 
(AEOI-43) 

PLASMA DIAGNOSTICS/THOMSON SCATTERING 

Measurement of plasma temperature by height scattering, 4:20924 
(AEOI-39) 

PLASMA DIAGNOSTICS/X-RAY EMISSION ANALYSIS 

Laser driven implosion of gas filled microballoons, 4:20927 (RL- 
78-020) 


PLATES/THERMAL STRESSES 


PLASMA DIAGNOSTICS/X-RAY SPECTRA 
Laser fusion diagnostics, 4:20931 (UCRL-81088(Rev. 1)) 
PLASMA FILAMENT/MATHEMATICAL MODELS 
Steady state models for filamentary plasma structures associated 
with force free magnetic fields, 4:20584 (TRITA-EPP-78-09) 
PLASMA FOCUS/ELECTROMAGNETIC 
Oscillations of the electromagnetic field near a plasma focus and a 
Z pinch, 4:20913 
PLASMA FOCUS DEVICES/POWER SUPPLIES 
Repetitively pulsed capacitor bank for the dense-plasma focus, 
4:21087 
PLASMA GUNS/PLASMA EXPANSION 
Expansion of a plasma injected from an electrodeless gun along a 
magnetic field, 4:20954 (TRITA-EPP-78-06) 
PLASMA INSTABILITY 
See also TRAPPED-PARTICLE INSTABILITY 
PLASMA INSTABILITY/CONTROL SYSTEMS 
Feedback aaeeey of vertical instability in TNS, 4:20964 (WFPS- 
TME-089) 
PLASMA INSTABILITY/MATHEMATICAL MODELS 
Stability theory for internal ring configurations, 4:20963 (LA- 
7618-MS 
PLASMA SIMULATION/TWO-DIMENSIONAL 
CALCULATIONS 
Multidimensional quasineutral plasma simulation model, 4:20941 
PLASMA WAVES 
See also TON ACOUSTIC WAVES 
PLASMA WAVES/EXCITATION 
Excitation of lower hybrid waves in a finite plasma. Doctoral 
thesis, 4:20973 (AD-A-056844) 
Excitation of large amplitude plasma waves by runaway electrons. 
Technical report, 4:20971 (AD-A-056788) 
PLASMA WAVES/INTERACTIONS 
Four-wave resonant interaction in plasma, 4:20980 (ITF-77-11-R) 
PLASMA WAVES/LANGMUIR FREQUENCY 
Multidimensional nonlinear langmuir waves. Interim report, 
4:20974 (AD-A-056851) 
PLASMA WAVES/NONLINEAR PROBLEMS 
Four-wave resonant interaction in plasma, 4:20980 (ITF-77-11-R) 
Interaction between high-frequency waves and low-frequency 
waves in an active medium, 4:20986 
PLASMA WAVES/OSCILLATION MODES 
Diagnosing oscillatory growth or decay, 4:20984 
PLASMA WAVES/PARAMETRIC INSTABILITIES 
Parametric decay of lower hybrid waves in a plasma: Effect of ion 
nonlinearity, 4:20983 
PLASMA WAVES/PLASMONS 
Contribution to the theory of the oscillations of a plasmon gas in a 
weakly turbulent plasma, 4:20987 
PLASMA WAVES/RAMAN EFFECT 
Stimulated raman scattering involving two plasma waves. Interim 
report, 4:20975 (AD-A-056855) 
PLASMA WAVES/RESONANCE ABSORPTION 
Analytic theory of linear resonant absorption, 4:20976 
PLASMA WAVES/SOLITONS 
Langmuir solitons, 4:20988 
PLASMAPAUSE 
High latitude ionospheric gradients and their relationshi 
auroral and magnetospheric boundaries. Final scientific aad 
July 1, 1975-August 31, 1977, 4:20606 (AD-A-057008) 
PLASMONS/DISPERSION RELATIONS 
Dispersion relations of elementary excitations when damping is 
present, 4:20888 
PLASTIC SCINTILLATION DETECTORS/DESIGN 
High-speed scintillation camera using plastic phosphors, 4:20221 
PLASTICS 
See also ORGANIC POLYMERS 
POLYACRYLATES 
THERMOPLASTICS 
PLASTICS/FABRICATION 
Ceramic piezoelectric transducers. Annual summary report 1 
January-31 December 1977, 4:19800 (AD-A-056287) 
PLASTICS/STRAINS 
Tower extensometer, 4:20241 (UCRL-13899) 
PLATES 
(Thicker than SHEETS or FOILS.) 
PLATES/HEAT TRANSFER 
Computation of the thermal state and determination of the 
boundaries for the rational use of finning with consideration of 
heat emission from the end-plane surface, 4:20137 
PLATES/STRESS ANALYSIS 
Thermal stresses in rectangular plates: variational and finite 
element solutions, 4:19048 
PLATES/THERMAL STRESSES 
Thermal stresses in rectangular plates: variational and finite 
element solutions, 4:19048 
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PLATES (FUEL) 
See FUEL PLATES 
PLATINUM/CATALYTIC EFFECTS 
Anodic oxidation of ethylene glycol at platinum, gold and Pt/Au- 
alloys in alkaline solution, 4:19929 
Electrocatalytic and structural aspects of electrodeposited metal 
layers on pyrolytic graphite, 4:19927 
Electrocatalytic properties of single crystal Pt surfaces in aqueous 
acid electrolytes, 4:19928 
Formation and control of fuel-nitrogen pollutants in catalytic 
combustion of coal-derived gases. Quarterly report, March 15- 
June 15, 1978, 4:17676 (TID-28997) 
Mechanism of the electrocatalytic oxygen reduction with 
particular regard to metal chelates, 4:19510 
PLATINUM/ELECTRODEPOSITION 
Electrocatalytic and structural aspects of electrodeposited metal 
layers on pyrolytic graphite, 4:19927 
PLATINUM/SORPTIVE PROPERTIES 
Electrochemical hydrogen adsorption on the Pt (111) and (100) 
surfaces, 4:19920 
PLATINUM 188/ALPHA DECAY 
Decay of 10.2-day '**Pt, 4:20844 
PLATINUM 188/ELECTRON CAPTURE DECAY 
Decay of 10.2-day '**Pt, 4:20844 
PLATINUM ALLOYS/CATALYTIC EFFECTS 
Anodic oxidation of ethylene glycol at platinum, gold and Pt/Au- 
alloys in alkaline solution, 4:19929 
PLATINUM FLUORIDES/CHEMICAL REACTIONS 
Xe complexes with Pt, Pd fluorides; Chlorine-2 oxidation by 
transition metal hexafluorides, 4:19893 (LBL-8088) 
PLT REACTORS/NEUTRAL BEAM SOURCES 
Extraction systems for neutral beam heating of PLT and doublet 
III tokamaks, 4:21101 
PLT and Doublet III neutral beam injection systems, 4:21109 
PLT neutral injector performance, 4:21095 (PPPL-1484) 
PLT REACTORS/SEALS 
Fabrication of a 40-inch diameter ceramic to metal seal for PLT, 
4:21131 
PLUMES/DEPOSITION 
Drift modeling and monitoring comparisons, 4:18683 
PLUMES/DIFFUSION 
Airborne monitoring of cooling tower effluents. Volume I. 
Technical summary. Final report, 4:20287 (PB-279076) 
Investigating the structure of power plant plumes, 4:20305 
PLUMES/MATHEMATICAL MODELS 
Drift modeling and monitoring comparisons, 4:18683 
PLUTONIUM/ADSORPTION 
Isolation of plutonium physical-chemical states from natural 
waters, 4:19880 (PNL-2672) 
Kinetics and reversibility of radionuclide sorption reactions with 
rocks, 4:20341 (PNL-SA-6957) 
Recovery of plutonium from sodium fluoride and alumina traps 
loaded with plutonium tetrafluoride, 4:18125 (DP-1502) 
Transport properties of nuclear wastes in geologic media, 4:18181 
(PNL-SA-6957) 
PLUTONIUM/CALORIMETRY 
Calorimetric systems designed for in-field nondestructive assay of 
plutonium-bearing materials, 4:18183 (CONF-78 1007-12) 
PLUTONIUM/CROSS SECTIONS 
Benchmark experiments to test plutonium and stainless steel cross 
sections, 4:19993 (NUREG/CR-0210) 
PLUTONIUM/DIFFUSION 
Theoretical and experimental evaluation of waste transport in 
selected rocks, 4:18180 (PNL-SA-6957) 
Transport properties of nuclear wastes in geologic media, 4:18181 
(PNL-SA-6957) 
PLUTONIUM/GEOCHEMISTRY 
Chemical approaches to understanding the environmental 
behavior of Pu, Np, and Tc, 4:20347 
PLUTONIUM/ION EXCHANGE 
Isolation of plutonium physical-chemical states from natural 
waters, 4:19880 (PNL-2672) 
PLUTONIUM/MASS SPECTROSCOPY 
Operational aspects of the New Brunswick Laboratory's 
Plutonium Analytical Chemistry Facility, 4:18200 
PLUTONIUM/NUCLEAR MATERIALS MANAGEMENT 
Operational aspects of the New Brunswick Laboratory's 
Plutonium Analytical Chemistry Facility, 4:18200 
PLUTONIUM/PRECIPITATION 
Isolation of plutonium physical-chemical states from natural 
waters, 4:19880 (PNL-2672) 
PLUTONIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Critical review of analytical techniques for safeguarding the 
thorium-uranium fuel cycle, 4:18187 (LA-7372) 
Safeguards Analytical Laboratory Evaluation (SALE) 1977 
annual report, 4:18188 (NBL-290(Vol.1)) 
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PLUTONIUM/RECOVERY 

Recovery of plutonium from sodium fluoride and alumina traps 

loaded with plutonium tetrafluoride, 4:18125 (DP-1502) 
PLUTONIUM/SAFEGUARDS 

Evaluation of thermography for use in plutonium safeguards, 

4:18199 
PLUTONIUM/SORPTION 
Sorption of long-lived radionuclides in clay and rock. Part 2, 
4:18159 (KBS-TR-98) 
PLUTONIUM/UPTAKE 
Transuranic mobility in agricultural ecosystems, 4:20351 
PLUTONIUM 237/ADSORPTION 

Measurement of sorption ratios for selected radionuclides on 

various geologic media, 4:20344 (UCID-17928) 
PLUTONIUM 237/BIOLOGICAL RADIATION EFFECTS 

Preface to the injection tables (Pathological changes following 
injection of various doses of selected radionuclides), 4:20453 
(COO-119-253) 

PLUTONIUM 238/DEPOSITION 

Deposition, translocation, and effects of transuranic particles 

inhaled by experimental animals, 4:20475 (PNL-SA-6489) 
PLUTONIUM 238/EXCRETION 

Deposition, translocation, and effects of transuranic particles 

inhaled by experimental animals, 4:20475 (PNL-SA-6489) 
PLUTONIUM 238/LUNG CLEARANCE 

Deposition, translocation, and effects of transuranic particles 

inhaled by experimental animals, 4:20475 (PNL-SA-6489) 
PLUTONIUM 238/RADIATION MONITORING 

Fruit and vegetable radioactivity survey follow-on, Nevada Test 
Site environs, 4:20349 (EMSL-LV-0539-19) 

Transuranium and other aoe radionuclides in the environs 
of nuclear power plants, 4:2034 

PLUTONIUM 238/RADIOISOTOPE HEAT SOURCES 

Alternate power sources session. Nuclear battery hybrid 
configuration study, 4:18223 (AD-A-055182) 

Interaction of 7°*PuO, heat sources with terrestrial and aquatic 
environments. Environmental and radiological safety studies 
progress report, July 1-September 30, 1978, 4:18224 (LA-7577- 

R 


PR) 
PLUTONIUM 238/SELF-DIFFUSION 

Self-diffusion of plutonium in uranium-plutonium mononitride 
(1500 to 1800 C.), 4:18939 

PLUTONIUM 238/SOIL CHEMISTRY 
Interactions of transuranic wastes with soils, 4:20352 
PLUTONIUM 238/TISSUE DISTRIBUTION 

Deposition, translocation, and effects of transuranic particles 

inhaled by experimental animals, 4:20475 (PNL-SA-6489) 
PLUTONIUM 239/BIOLOGICAL RADIATION EFFECTS 

Bone sarcoma induction in beagles by low doses from 7°°Pu and 
226Ra, 4:20454 (COO-119-253) 

Comparison of some skeletal effects of *°*Pu administered at 3 
months vs. 17 months of age in beagles, 4:20456 (COO-119-253) 

Effect of gonadectomy on the incidence of plutonium-induced 
bone cancer in mice, 4:20460 (COO-1 19-253) 

Plutonium-induced osteosarcomas in the St. Bernard, 4:20459 
(COO-119-253) 

Preface to the injection tables (Pathological changes following 
injection of various doses of selected radionuclides), 4:20453 
(COO-119-253) 

Relationship of trabecular bone surface areas, bone turnover rates, 
and initial uptake of Pu and Ra to sites of occurrence of 
osteosarcoma in beagles, 4:20458 (COO-119-253) 

Revision of skeletal dose calculation in beagles injected with 2.8 
pCi/KG at 3 month of age (*°°Pu), 4:20455 (COO-119-253) 

PLUTONIUM 239/DEPOSITION 

Deposition, translocation, and effects of transuranic particles 

inhaled by experimental animals, 4:20475 (PNL-SA-6489) 
PLUTONIUM 239/EXCRETION 

Deposition, translocation, and effects of transuranic particles 

inhaled by experimental animals, 4:20475 (PNL-SA-6489) 
PLUTONIUM 239/LUNG CLEARANCE 

Deposition, translocation, and effects of transuranic particles 

inhaled by experimental animals, 4:20475 (PNL-SA-6489) 
PLUTONIUM 239/QUANTITATIVE CHEMICAL ANALYSIS 

Safeguards Analytical Laboratory Evaluation (SALE) 1977 

annual report, 4:18188 (NBL-290(Vol.1)) 
PLUTONIUM 239/RADIATION MONITORING 

Animal Investigation Program 1976 annual report: Nevada test 
site and vicinity (Radioanalysis of tissues from animals residing 
on or near NTS in 1976), 4:20350 (EMSL-LV-0539-20) 

Fruit and vegetable radioactivity survey follow-on, Nevada Test 
Site environs, 4:20349 (EMSL-LV-0539-19) 

Transuranium and other long-lived radionuclides in the environs 
of nuclear power plants, 4:20345 
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PLUTONIUM 239/RADIOECOLOGICAL CONCENTRATION 
Animal Investigation Program 1976 annual report: Nevada test 
site and vicinity (Radioanalysis of tissues from animals residing 
on or near NTS in 1976), 4:20350 (EMSL-LV-0539-20) 
PLUTONIUM 239/TISSUE DISTRIBUTION 
Deposition, translocation, and effects of transuranic particles 
inhaled by experimental animals, 4:20475 (PNL-SA-6489) 
Distribution and translocation of particulate plutonium (hot 
particle: serial sacrifice study) (Plutonium-239), 4:20472 (COO- 
119-253) 
Kinetic model for translocation of Pu-P from phagocytic organs 
to bone (Plutonium-239 in beagles), 4:20473 (COO-119-253) 
Microdistribution and retention of 7°°Pu on trabecular surfaces in 
the beagle, 4:20467 (COO-119-253) 
Serial study of *®Pu retention and distribution in the juvenile 
beagle, 4:20465 (COO-119-253) 
Use of rib biopsy specimens in understanding skeletal kinetics of 
Pu-239, 4:20466 (COO-119-253) 
PLUTONIUM 239 TARGET/NEUTRON REACTIONS 
Fission product gamma spectra, 4:20851 (LA-7620-MS) 
PLUTONIUM 240/NUCLEAR POTENTIAL 
Radial dependence of the shell-model potential, 4:20862 
PLUTONIUM 240/RADIATION MONITORING 
Transuranium and other long-lived radionuclides in the environs 
of nuclear power plants, 4:20345 
PLUTONIUM 240/SELF-CONSISTENT FIELD 
Radial dependence of the shell-model potential, 4:20862 
PLUTONIUM 241/QUANTITATIVE CHEMICAL ANALYSIS 
Safeguards Analytical Laboratory Evaluation (SALE) 1977 
annual report, 4:18188 (NBL-290(Vol.1)) 
PLUTONIUM ALLOYS/CASTING 
Remote alloying and casting of U-Pu-Zr metal fuel, 4:19722 
PLUTONIUM COMPOUNDS/ADSORPTION 
Adsorption of Pu(IV) and Pu(VJ) under controlled pH and Eh by 
soil minerals, 4:20335 (PNL-SA-6957) 
PLUTONIUM DIOXIDE/MECHANICAL PROPERTIES 
Matpro-version 10: a handbook of materials properties for use in 
the analysis of light water reactor fuel rod behavior, 4:18808 
(TREE-NUREG-1180) 
PLUTONIUM DIOXIDE/PHYSICAL RADIATION EFFECTS 
Fission gas bubble distribution in a mixed oxide fast reactor fuel 
pin, 4:18927 (CEGB-RD/B/N-4194) 
PLUTONIUM DIOXIDE/REDOX POTENTIAL 
Variation in the oxygen potential of a mixed-oxide fuel with 
simulated burnup (UO2-PuO>2-fission product oxide solid 
slutions; 900 to 1100°C), 4:19094 
PLUTONIUM DIOXIDE/SINTERING 
Method to sinter nuclear fuel pellets (Patent), 4:19099 
PLUTONIUM HYDROXIDES/SOLUBILITY 
Identification of plutonium compounds and their solubility in soils, 
4:19943 (PNL-SA-6957) 
PLUTONIUM ISOTOPES/RADIONUCLIDE KINETICS 
Differences in the initial deposition of Pu and Ra in the skeleton, 
4:20464 (COO-119-253) 
PLUTONIUM ISOTOPES/TISSUE DISTRIBUTION 
Correlation between initial deposition of Pu, trabecular bone 
content and tumor frequency, 4:20457 (COO-119-253) 
PLUTONIUM OXIDES/LEAKS 
Research progress on particle transmission through very small 
openings, 4:18103 (PNL-SA-6767) 
PLUTONIUM OXIDES/RADIONUCLIDE KINETICS 
Radiation exposure and risk estimates for inhaled airborne 
radioactive pollutants including hot particles. Annual report 1 
July 1976-30 June 1977, 4:20463 (PB-278974) 
PLUTONIUM OXIDES/SOLUBILITY 
Identification of plutonium compounds and their solubility in soils, 
4:19943 (PNL-SA-6957) 
PLUTONIUM OXIDES/TRANSPORT 
Research progress on particle transmission through very small 
openings, 4:18103 (PNL-SA-6767) 
PLUTONIUM RECYCLE 
Plutonium fuel cycles in the spectral shift control reactor (PWR), 
4:19016 
Politics of reprocessing, 4:18094 
PLUTONIUM RECYCLE/COST 
Cost sensitivity analysis for mixed-oxide fuel cycles, 4:19019 
PLUTONIUM RECYCLE/ECONOMICS 
Comparative assessment of the PWR, SSCR, and PHWR reactor 
concepts, 4:19017 
Preliminary fuel component price sensitivity analysis of alternative 
reactor fuel cycles, 4:19018 
PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PNEUMONITIS/RADIOINDUCTION 
Deposition, translocation, and effects of transuranic particles 
inhaled by experimental animals, 4:20475 (PNL-SA-6489) 


POLLUTION REGULATIONS/COMPLIANCE 


POINT CONTACTS 
See ELECTRIC CONTACTS 
POINT LEPREAU-1 REACTOR 
Power in the Maritimes, 4:18915 
POINT MUTATIONS 
See GENE MUTATIONS 
POINT POLLUTANT SGURCES/SAMPLING 
Precision of source emission measurement methods, 4:20324 
POISEUILLE FLOW 
See LAMINAR FLOW 
POLAND/AUTOMOBILES 

Air conservation. Volume XI, Number 3(59), 1977, 4:20307 (PB- 

280779-T/SL) 
POLAND/COAL DEPOSITS 

Washability equations of raw coal from some lithostratigraphic 

units of the Upper Silesian coalfield, 4:17825 
POLAND/METAL INDUSTRY 
Air conservation. Volume XI, Number 3(59), 1977, 4:20307 (PB- 
280779-T/SL) 
POLLUTION ABATEMENT 
See also AIR POLLUTION ABATEMENT 
WATER POLLUTION ABATEMENT 
POLLUTION ABATEMENT/MANAGEMENT 
Pollution abatement management system-concept definition. Final 
report, 4:20317 (AD-A-055565) 
POLLUTION CONTROL 
See also AIR POLLUTION CONTROL 
WATER POLLUTION CONTROL 
POLLUTION CONTROL/BIBLIOGRAPHIES 

Waste processing and pollution in the chemical and petrochemical 
industries. Volume 2. 1975-1976 (a bibliography with abstracts). 
Report for 1975-1976, 4:17946 (NTIS/PS-78/0825) 

Waste processing and pollution in the chemical and petrochemical 
industries. Volume 3. 1977-July, 1978 (a bibliography with 
abstracts). Report for 1977-July 1978, 4:17947 (NTIS/PS-78/ 
0826) 

POLLUTION CONTROL EQUIPMENT 
See also AIR FILTERS 
CATALYTIC CONVERTERS 
ELECTROSTATIC PRECIPITATORS 
EXHAUST RECIRCULATION SYSTEMS 
SCRUBBERS 
POLLUTION CONTROL EQUIPMENT/AVAILABILITY 

The effect of flue gas desulfurization availability on electric 
utilities. Volume I. Executive summary. Final task report April- 
December 1977, 4:18730 (PB-281366) 

The effect of flue gas desulfurization availability on electric 
utilities. Volume II. Technical report. Final task report April- 
December 1977, 4:18731 (PB-281367) 

POLLUTION CONTROL EQUIPMENT/COST 

Jet engine test cells - emissions and control measures: phase 1. 

Final report August 13, 1976-September 30, 1976, 4:20299 (PB- 
283470) 
POLLUTION CONTROL EQUIPMENT/DESIGN 

Sulfur dioxide control (citations from the American Petroleum 
Institute data base). Report for 1976-April 1978 (130 abstracts), 
4:20281 (NTIS/PS-78/0655) 

POLLUTION CONTROL EQUIPMENT/ENERGY 

CONSUMPTION 

Energy requirements for controlling SO2 emissions from coal-fired 
steam/electric generators. Final report, 4:18727 (PB-281331) 

Energy requirements for controlling SO2 emissions from coal-fired 
steam/electric generators - executive summary. Final report, 
4:18728 (PB-281332) 

POLLUTION CONTROL EQUIPMENT/PERFORMANCE 

Gas cleaning procedure at high pressure and at high temperature, 
4:18738 

POLLUTION CONTROL EQUIPMENT/PERFORMANCE 

TESTING 

Jet engine test cells - emissions and control measures: phase 1. 
Final report August 13, 1976-September 30, 1976, 4:20299 (PB- 
283470) 

Sulfur dioxide control (citations from the American Petroleum 
Institute data base). Report for 1976-April 1978 (130 abstracts), 
4:20281 (NTIS/PS-78/0655) 

POLLUTION CONTROL EQUIPMENT/TECHNOLOGY 

ASSESSMENT 

Air pollutant control techniques for electric arc furnaces in the 
iron and steel foundry industry. Final report, 4:20176 (PB- 
283650) 

Preventing significant deterioration: what does it mean. What are 
its impacts, 4:20320 

POLLUTION REGULATIONS/COMPLIANCE 

Environmental reviews done by communities: are they needed. 

Are they adequate, 4:20278 (CED-77-123) 





POLLUTION REGULATIONS/ECONOMIC IMPACT 


POLLUTION REGULATIONS/ECONOMIC IMPACT 

Economic impact of dissolved solids regulation upon the coal 
mining industry (R76-7). Final report, 4:17852 (PB-280499) 

Microeconomic impacts of the p ‘pcb ban regulations’. 
Final task report, 4:20368 (PB-281881) 

POLONIUM 202/ENERGY LEVELS 

Nuclear data sheets for A= 202, 4:20845 
POLONIUM 202/ENERGY-LEVEL TRANSITIONS 

Nuclear data sheets for A= 202, 4:20845 
POLONIUM 211/ENERGY LEVELS 

Nuclear data sheets for A=211, 4:20847 
POLONIUM 211/ENERGY-LEVEL TRANSITIONS 

Nuclear data sheets for A=211, 4:20847 
POLORIDAL DIVERTOR EXPERIMENT 

See PDX DEVICES 

POLYACRYLATES 

Swedish experience with organic epitaxy-preventive settling 
inhibitors in feed water technology, 4:19781 

POLYCYCLIC AROMATIC HYDROCARBONS/CHEMICAL 

ANALYSIS 

Multicomponent polycyclic aromatic hydrocarbon analysis of 
inland water and sediment, 4:19857 (CONF-7805 130-1) 

New techniques in infrared and fluorescence spectroscopy 
applicability to problems in coal liquefaction, 4:19872 (PB- 
272077) 

POLYCYCLIC AROMATIC HYDROCARBONS/CHEMICAL 

REACTION YIELD 

Polycyclic organic materials and the electric power industry 
(Formation; measurement; health effect), 4:17859 (EPRI-EA- 
787-SY) 

POLYCYCLIC AROMATIC HYDROCARBONS/HEALTH 

HAZARDS 

Polycyclic organic materials and the electric power industry 
(Formation; measurement; health effect), 4:17859 (EPRI-EA- 
787-SY) 

POLYCYCLIC AROMATIC HYDROCARBONS/ 

HYDROCRACKING 

Method for producing hydrocarbon fuels from heavy polynuclear 
hydrocarbons by use of molten metal halide catalyst (Patent), 
4:17695 

POLYCYCLIC AROMATIC HYDROCARBONS/PHOTOLYSIS 
Thermal and photochemical decomposition of particulate PAH 
(Adsorbed on coal fly ash), 4:17833 (COO-4347-5) 
POLYMER FLOODING 
See MICROEMULSION FLOODING 
POLYMERS 
See also ORGANIC POLYMERS 
PLASTICS 
POLYMERS/FABRICATION 

Rapid patching of deteriorated concrete using polymer concrete, 

4:19822 (BNL-24217) 
POLYMERS/USES 

Rapid patching of deteriorated concrete using polymer concrete, 
4:19822 (BNL-24217) 

POLYPEPTIDES/BIOCHEMICAL REACTION KINETICS 

Nature of the polypeptide encoded by each of the 10 double- 
stranded RNA segments of reovirus type 3, 4:20377 

POLYPEPTIDES/IMMUNE REACTIONS 

Antigenicity of the ma ajor polypeptides of hepatitis B surface 

—— (HBsAg) ('**I tracer technique, radioimmunoassay), 


0427 
POLYTETRAFLUOROETHYLENE/MANUFACTURING 
Porous fluoropolymeric fibrous sheet and method of manufacture 
(Patent), 4:19316 
INDS 


See LAKES 
PONDS (COOLING) 
See COOLING PONDS 
POPLARS/CULTIVATION TECHNIQUES 
Biomass production in short rotation hybrid poplar in Ontario, 
4:18330 (CONF-7710156-) 
POPULATION DYNAMICS/SOCIO-ECONOMIC FACTORS 
Approach to assessing local socio-cultural impacts using 
projections of population growth and composition, 4:19336 
(ANL/EES-TM-24) 
POPULATION RELOCATION/MATHEMATICAL MODELS 
Radiation dose analysis of a PWR 1 accident for the projected 
reactor site at Cementon, New York, 4:20462 (AD-A-052681) 
POROUS MATERIALS/PERMEABILITY 
Three-dimensional method for calculating the hydraulic gradient 
i rous and cracked media, 4:18152 (KBS-TR-69) 
POROUS MATERIALS/TWO-PHASE FLOW 
Numerical solution of the multidimensional Buckley-Leverett 
equation by a sampling method, 4:17902 (LBL-8452) 
PORPHYRINS 
See also CHLOROPHYLL 
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PORPHYRINS/CRYSTAL STRUCTURE 
Abelsonite, nickel porphyrin, a new mineral from the Green River 
Formation, Utah (C31H32N4Ni), 4:18015 
PORTLAND CEMENT/PRODUCTION 
Interim technical report on the performance of blended cements in 
concrete viewed in relation to the potential offered by these 
cements for reducing energy consumption in cement 
manufacture, 4:19610 (DOE/CS-0039/1) 
POSITRON-ATOM COLLISIONS/ANNIHILATION 
Nuclear excitation during positron annihilation in the K shell of 
heavy atoms, 4:20671 
POSITRONIUM/RADIATIVE DECAY 
Higher order corrections in quantum electrodynamics, 4:20794 
JINR-D-1,2-10400) 
POSITRONS/CHANNELING 
Radiation characteristics of planar channeled positrons, 4:20871 
POTASSIUM/ACTIVATION ANALYSIS 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
POTASSIUM/ADSORPTION 
Systematic study of nuclide sorption on select geologic media, 
4:20338 (PNL-SA-6957) 
POTASSIUM/BIOGEOCHEMISTRY 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
POTASSIUM/ELECTRON-ATOM COLLISIONS 
Electron impact excitation of autoionizing states in alkali atoms, 
4:20666 
POTASSIUM/ION EXCHANGE 
Systematic study of nuclide sorption on select geologic media, 
4:20338 (PNL-SA-6957) 
POTASSIUM/METABOLISM 
Potassium fluxes in long-distance runners, 4:20396 
POTASSIUM/OPTICAL FILTERS 
Ultrahigh-Q isotropically sensitive optical filter employing atomic 
resonance transitions, 4:20050 
POTASSIUM/ROOT ABSORPTION 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
POTASSIUM 38/USES 
Biomedical research with cyclotron produced radionuclides. 
Progress report, October 1, 1977-September 30, 1978, 4:20422 
(COO-4268-2) 
POTASSIUM 43/USES 
Biomedical research with cyclotron produced radionuclides. 
Progress report, October 1, 1977-September 30, 1978, 4:20422 
(COO-4268-2) 
POTASSIUM CHLORIDES/BIOLOGICAL EFFECTS 
Availability of chloride affects the balance between potassium 
yr sory and potassium malate in guard cells of Vicia faba L, 


4:2 
POTASSIUM CHLORIDES/CORROSIVE EFFECTS 
Corrosion of thorium in molten sodium and potassium chlorides 
and an equimolar mixture of them, 4:19778 
POTASSIUM CHLORIDES/REACTION HEAT 
Heat of reaction determinations in the system Ca-LiCl-KCI- 
CaCrO,-SiO:z using differential scanning calorimetry, 4:19904 
POTASSIUM CHLORIDES/SOLUBILITY 
Solubility of highly soluble salts in aqueous media. Part 1. NaCl, 
KCl, CaCl, Na2zSO,, and K2SO, solubilities to 100°C, 4:18639 
POTASSIUM COMPOUNDS/BIOLOGICAL EFFECTS 
Availability of chloride affects the balance between potassium 
chloride and potassium malate in guard cells of Vicia faba L, 


POTASSIUM SULFATES/SOLUBILITY 
Solubility of highly soluble salts in aqueous media. Part 1. NaCl, 
Cl, CaCl, NazSO,, and K2SO, solubilities to 100°C, 4:18639 
POTATOES/DEHYDRATION 
Use of geothermal heat for crop drying and related agricultural 
applications. Final report, 4:18627 (IDO-1628-4) 
POTOMAC RIVER/WATERSHEDS 
North Branch Potomac River Basin mine drainage study. Phase I. 
Baseline survey. Final report, 4:20358 (AD-A-052531) 
POWER DEMAND/BIBLIOGRAPHIES 
Electric power consumption. Volume 1. 1971-1976 (citations from 
the NTIS data base). Report for 1971-1976, 4:19520 (NTIS/PS- 
78/0644) 
POWER DEMAND/FORECASTING 
Chesapeake Bay future conditions report. Volume 10. Power, 
noxious weeds. Interim report, 4:20357 (AD-A-052480) 
Investor-owned electric utility financing, 4:19454 (PB-265706) 
POWER DISTRIBUTION/MEASURING METHODS 
Method and apparatus for measuring reactor power (Patent), 
4:19041 
Reactor power monitor (Patent), 4:19040 
POWER EXCURSIONS 
See EXCURSIONS 
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POWER GENERATION/ENVIRONMENTAL IMPACTS 
Chesapeake Bay future conditions report. Volume 10. Power, 
noxious weeds. Interim report, 4:20357 (AD-A-052480) 
POWER GENERATION/JOINTS 
Electric utility joint generating projects, 4:19455 (PB-265706) 
POWER METERS/PERFORMANCE 
Operator-independent reactor power monitor, 4:19056 
POWER PLANTS 
See also COMPRESSED AIR STORAGE POWER PLANTS 
DUAL-PURPOSE POWER PLANTS 
FOSSIL-FUEL POWER PLANTS 
FUEL CELL POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
NUCLEAR POWER PLANTS 
THERMONUCLEAR POWER PLANTS 
WIND POWER PLANTS 
POWER PLANTS/COOLANTS 


Geography of energy production in france. VI. The great valleys: 


the Rhone, the Rhine, and the Durance, 4:19459 
POWER PLANTS/DESIGN 
Power generating system (Patent), 4:18668 
POWER PLANTS/RELIABILITY 
Graph theoretical models to calculate the reliability of power 
plants. Pt. 2. Modified graph method and applications, 4:19463 
Raising operational reliability and corrosion stability of rods of 
fittings of high-capacity power plants, 4:18705 
POWER PLANTS/THERMAL EFFLUENTS 
Waste heat: a neglected resource (Possibilities for increased 
utilization), 4:19413 (EPRI-EM-718-W) 
POWER PLANTS/WASTE HEAT UTILIZATION 
Summary of U.S.A. activities in low-temperature nuclear heat, 
4:19386 (EPRI-EM-718-W) 
POWER REACTORS 
See also BARSEBAECK-1 REACTOR 
BARSEBAECK-2 REACTOR 
BIBLIS-A REACTOR 
BIBLIS-B REACTOR 
BILIBIN REACTOR 
BOHUNICE A-] REACTOR 
BOR-60 REACTOR 
BROWNS FERRY-1 REACTOR 
BROWNS FERRY-2 REACTOR 
BRUNSBUETTEL REACTOR 
BRUNSWICK-1 REACTOR 
BRUNSWICK-2 REACTOR 
CLINCH RIVER BREEDER REACTOR 
CRYSTAL RIVER-3 REACTOR 
DOEL-] REACTOR 
DRESDEN-I REACTOR 
DRESDEN-2 REACTOR 
EBR-2 REACTOR 
ENEL-4 REACTOR 
ENRICO FERMI-2 REACTOR 
FARLEY-1] REACTOR 
GINNA-1 REACTOR 
GRAND GULF-] REACTOR 
GRAND GULF-2 REACTOR 
JATR REACTOR 
JPDR REACTOR 
KNK-2 REACTOR 
KOLA-] REACTOR 
KOLA-2 REACTOR 
MILLSTONE-1 REACTOR 
MUEHLEBERG REACTOR 
NECKAR REACTOR 
N-REACTOR 
OBRIGHEIM REACTOR 
OKG-1 REACTOR 
OKG-2 REACTOR 
PALISADES-1 REACTOR 
PEACH BOTTOM-2 REACTOR 
PEACH BOTTOM-3 REACTOR 
PICKERING-1 REACTOR 
PICKERING-2 REACTOR 
PICKERING-3 REACTOR 
PICKERING-4 REACTOR 
PRAIRIE ISLAND-]1 REACTOR 
PRAIRIE ISLAND-2 REACTOR 
PRESSURE TUBE REACTORS 
PROCESS HEAT REACTORS 
QUAD CITIES-1 REACTOR 
QUAD CITIES-2 REACTOR 
RINGHALS-1 REACTOR 
RINGHALS-2 REACTOR 
ROWE YANKEE REACTOR 
RWE-BAYERNWERK REACTOR 
SALEM-1 REACTOR 


POWER SUPPLIES/PERFORMANCE 


SHIMANE-I REACTOR 
SHIPPINGPORT REACTOR 
SNR-1 REACTOR 
TAKAHAMA-I REACTOR 
TAKAHAMA-2 REACTOR 
THTR-300 REACTOR 
TIHANGE REACTOR 
TURKEY POINT-3 REACTOR 
TURKEY POINT-4 REACTOR 
VERMONT YANKEE REACTOR 
VRAIN REACTOR 
WAGR REACTOR 
WWER TYPE REACTORS 
POWER REACTORS/FUEL CYCLE 
Analysis of the nonprocessing two-cycle scenario for LWR fuel 
regenerated by linear accelerator reactor, 4:19021 
POWER REACTORS/FUEL MANAGEMENT 
Enrichment zoning and control rod programming for reactivity 
and power shape control, 4:19030 
Interactive fuel management using a CRT, 4:18798 
POWER REACTORS/HEAT EXCHANGERS 
Crossflow-induced vibrations of heat exchanger tube banks, 


4:19047 
POWER REACTORS/OFFSHORE SITES 
Offshore structures (a bibliography with abstracts). Report for 
1964-June 1978, 4:20172 (NTIS/PS-78/0750) 
POWER REACTORS/PLUTONIUM RECYCLE 
Cost sensitivity analysis for mixed-oxide fuel cycles, 4:19019 
POWER REACTORS/POWER DISTRIBUTION 
Enrichment zoning and control rod programming for reactivity 
and power shape control, 4:19030 
POWER REACTORS/POWER METERS 
Operator-independent reactor power monitor, 4:19056 
POWER REACTORS/PRESSURE VESSELS 
Application of acoustic emission analysis during loading of a 
pressure vessel by pulsating internal pressure, 4:19060 
Equipment for testing and repair of inaccessible surfaces (Patent), 
4:19087 
Hydraulic stud-tensioning machines in reactor technology, 4:19052 
Nuclear reactor with metallic pressure vessel (Patent), 4:19074 
Process for producing curved surface of membrane rings for large 
containers, particulary for prestressed concrete pressure vessels 
of nuclear reactors, 4:19070 
Protective equipments for a test facility for pressure vessel walls 
of nuclear reactors (Patent), 4:19077 
Reactor pressure vessel (Patent), 4:19078 
Test system carrier for the ultrasonic testing of the area of 
connecting nozzles in the case of pressure vessels, in particular 
oo pressure vessels from nuclear power plants (Patent), 


:19059 
POWER REACTORS/REACTOR INSTRUMENTATION 
Operator-independent reactor power monitor, 4:19056 
POWER REACTORS/REACTOR MAINTENANCE 
Coordinated design reviews to improve access and reduce 
radiation exposure, 4:18785 
POWER REACTORS/REACTOR NOISE 
Method of experimental power reactor noise analysis without use 
of high power reactor, 4:19036 
New correlation method for transit-time estimation, 4:18853 
POWER REACTORS/REACTOR PROTECTION SYSTEMS 
Safety-technical comparison of a hard-wired dynamic reactor 
protection system with a computerized alternative. Pt. 2, 
4:19115 (GRS-9) 
POWER REACTORS/SELF-PQWERED NEUTRON 
DETECTORS 
Self-powered detectors with thulium emitter, 4:19049 
POWER REACTORS/SHIELDS 
Shielding elements for nuclear reactors (Patent), 4:19062 
POWER REACTORS/XENON OSCILLATIONS 
Optimal control of xenon oscillations of large power reactors, 
4:19031 
POWER SUBSTATIONS/FAILURES 
Illustration of a “frequency” failure: failure at the mions substation 
on June 15, 1970, 4:18775 
POWER SUBSTATIONS/LIGHTNING ARRESTERS 
Protection of high-voltage substations against lightning, 4:18777 
POWER SUPPLIES 
High voltage protection for the megawatt beam line, 4:21089 
Proposed poloidal field system and power supply circuits for the 
joint European torus (JET), 4:21050 
Test facility for the development of 150-keV, multi-megawatt 
neutral beam systems, 4:21100 
POWER SUPPLIES/CIRCUIT BREAKERS 
Circuit breaker for OHMIC-heating systems, 4:21079 
POWER SUPPLIES/PERFORMANCE 
Analysis of the TFTR toroidal field — supply and its 
interactions with other loads, 4:21088 





POWER SUPPLIES/PLANNING 


Driving requirements for the OHMIC heating and equilibrium 
coils of a tokamak experimental power reactor, 4:21067 
POWER SUPPLIES/PLANNING 
New generation of neutral-beam power supplies developed for 
etic mirror fusion, 4:21066 (UCRL-50025-78-1) 
oo SUPPLIES/RESEARCH PROGRAMS 
Ised-power research and development in the USSR. Interim 
Epo 4:21065 (AD-A-056635) 
POWER SUPPLIES/SPECIFICATIONS 
Power egy of duopigatron ion sources for neutral beam 
injectors, 4:21068 
POWER SUPPLIES/SWITCHES 
High current making switch, 4:21084 
Modulators for high power neutral beam systems, 4:21086 
Power crowbar system coupled by a current transformer with 
very low leakage inductance, 4:21080 
POWER SYSTEMS 
See also AC SYSTEMS 
DC SYSTEMS 
Electric power supplied by BEWAG, 4:18756 
POWER SYSTEMS/AUTOMATION 
Program plan for research, development, and demonstration of 
Distribution Automation and Control on the Electric Power 
System, 4:18771 (DOE/ET-0005) 
POWER SYSTEMS/CAPACITY 
Short-time reliability calculations for monitoring the fast power 
reserve of utilities in interconnected operation, 4:18660 (NP- 
23468) 
POWER SYSTEMS/COMPARATIVE EVALUATIONS 
Efficiency - quantitative or qualitative, 4:18745 
POWER SYSTEMS/CONTROL SYSTEMS 
Program plan for research, development, and demonstration of 
Distribution Automation and Control on the Electric Power 
System, 4:18771 (DOE/ET-0005) 
Safeguarding the Italian electric power generation and 
transmission system under interference conditions, 4:18751 
POWER SYSTEMS/ECONOMICS 
Efficiency - quantitative or qualitative, 4:18745 
POWER SYSTEMS/EQUIPMENT PROTECTION DEVICES 
Preventive steps: structural and functional characteristics of the 
electric power transmission and generating equipment and of 
the operating conditions, 4:18747 
Safeguarding t the operation of electric power generation and 
transmission systems in West Germany, 4:18749 
Safety measures in power transmission and distribution systems. 
limitation of the consequences of a severe failure and 
acceleration of restarting, 4:18748 
POWER SYSTEMS/FAILURES 
Lessons to be drawn from major failures, 4:18750 
POWER SYSTEMS/FREQUENCY CONTROL 
Interaction of steam generator and turbine in frequency output 
control, 4:18752 
POWER SYSTEMS/LOAD MANAGEMENT 
Program plan for research, development, and demonstration of 
Distribution Automation and Control on the Electric Power 
System, 4:18771 (DOE/ET-0005) 
POWER SYSTEMS/MAINTENANCE 
Preventive steps: structural and functional characteristics of the 
electric power transmission and generating equipment and of 
the operating conditions, 4:18747 
POWER SYSTEMS/PLANNING 
1000 KV project, 4:18774 
Distribution networks in underdeveloped countries, 4:18754 
Planning in interconnected power systems. An example of two- 
stage programming under uncertainty. Technical summary 
report, 4:18743 (AD-A-054554) 
POWER SYSTEMS/RELIABILITY 
Efficiency - quantitative or qualitative, 4:18745 
Lessons to be drawn from major failures, 4:18750 
Safeguarding the operation of electric power generation and 
transmission systems in West Germany, 4:18749 
Short-time reliability calculations for monitoring the fast power 
reserve of utilities in interconnected operation, 4:18660 (NP- 


23468) 
POWER SYSTEMS/SAFETY ENGINEERING 
Safety measures in power transmission and distribution systems. 
limitation of the consequences of a severe failure and 
acceleration of restarting, 4:18748 
POWER SYSTEMS/SIMULATION 
Improvement and performance evaluation of an advanced hybrid 
simulator for power system dynamics, 4:18658 (EPRI-EL-724) 
POWER SYSTEMS/SOCIO-ECONOMIC FACTORS 
Social problems of power economy, 4:19349 
POWER SYSTEMS/STABILITY 
= oo _— of a position model of electric power networks, 
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POWER TRANSMISSION LINES/BIOLOGICAL EFFECTS 

Research methods and evaluation criteria of the biological effects 
of industrial frequency fields, 4:18770 (CONF-7805137-) 

POWER TRANSMISSION LINES/DESIGN 

Operating experience on high voltage transmission lines in the 
U.S. (345, 500, and 765 kV), 4:18767 (CONF-7805137-) 

Summary of operating experience for high voltage transmission 
lines 500 kV class in U.S.S.R. (500 kV), 4:18768 (CONF- 

7805 137-) 
POWER TRANSMISSION LINES/ELECTRIC FIELDS 

Research methods and evaluation criteria of the biological effects 
of industrial frequency fields, 4:18770 (CONF-7805137-) 

Summary of presentation on U.S. research in the field of health 
and ecological effects of electric fields, 4:18769 (CONF- 
7805137-) 

POWER TRANSMISSION LINES/ELECTRIC POTENTIAL 

Investigations on means of regulating power frequency voltages 
and reactive volt-amperes in power transmission systems rated 
1100 kV nominal and 1200 kV maximum, 4:18760 (CONF- 
7805137-) 

Research of regulation methods for power frequency voltage and 
for the active and reactive components of the 1200 kV power 
transmission, 4:18761 (CONF-7805137-) 

POWER TRANSMISSION LINES/ELECTRICAL FAULTS 

Economic effectiveness of introducing means of determining fault 
locations of power transmission lines, 4:18776 

POWER TRANSMISSION LINES/ELECTRICAL 

INSULATORS 

Determination of the breakdown voltage of supporting glass 
insulators, 4:18753 

POWER TRANSMISSION LINES/ENVIRONMENTAL 

EFFECTS 

Summary of presentation on U.S. research in the field of health 
and ecological effects of electric fields, 4:18769 (CONF- 
7805137-) 

POWER TRANSMISSION LINES/EQUIPMENT 

PROTECTION DEVICES 

Development of an overvoltage protective system for 1200-kV ac 
transmission with the intent of limiting overvoltages to 1.3, 1.5 
and 1.8 per unit (EMTP code), 4:18758 (CONF-7805137-) 

Development of a protection system for 1200 kV against 
transmission line overvoltages that occur during single line fault 
switching, 4:18759 (CONF-7805137-) 

POWER TRANSMISSION LINES/HEALTH HAZARDS 

Research methods and evaluation criteria of the biological effects 
of industrial frequency fields, 4:18770 (CONF-7805 137-) 

POWER TRANSMISSION LINES/OVERVOLTAGE 

Development of an overvoltage protective system for 1200-kV ac 
transmission with the intent of limiting overvoltages to 1.3, 1.5 
and 1.8 per unit (EMTP code), 4:18758 (CONF-7805137-) 

Development of a protection system for 1200 kV against 
transmission line overvoltages that occur during single line fault 
switching, 4:18759 (CONF-7805137-) 

POWER TRANSMISSION LINES/PERFORMANCE 

Operating experience on high voltage transmission lines in the 

-S. (345, 500, and 765 kV), 4:18767 (CONF-7805137-) 
POWER TRANSMISSION TOWERS/CONSTRUCTION 

Development of 1200°kV support tower design to decrease 
electrical clearances, the right of way width with consideration 
for environment and minimization of construction and material 
expenses, 4:18764 (CONF-7805137-) 

POWER TRANSMISSION TOWERS/DESIGN 

Design of 1200-kV suspension tower, 4:18763 (CONF-7805137-) 

Development of 1200 kV support tower design to decrease 
electrical clearances, the right of way width with consideration 
for environment and minimization of construction and material 
expenses, 4:18764 (CONF-7805137-) 

Operating experience on high voltage transmission lines in the 
U.S. (345, 500, and 765 kV), 4:18767 (CONF-7805137-) 

Summary of operating experience for high voltage transmission 
lines 500 kV class in U.S.S.R. (500 kV), 4:18768 (CONF- 

7805 137-) 
POWER TRANSMISSION TOWERS/ELECTRICAL 

INSULATORS 

Electrical strength of 1200-kV tower insulator strings and air gaps 
for a wide range of times to crest, 4:18762 (CONF-7805137-) 

Summary of operating experience for high voltage transmission 
lines 500 kV class in U.S.S.R. (500 kV), 4:18768 (CONF- 
7805137-) 

POWER TRANSMISSION TOWERS/PERFORMANCE 

Operating experience on high voltage transmission lines in the 
U.S. (345, 500, and 765 kV), 4:18767 (CONF-7805137-) 

POWER-BURST FACILITY USAEC 
See PBF REACTOR 
POWER-COOLING-MISMATCH ACCIDENTS/FILM BOILING 
Mas oe behavior in a nine rod cluster, 4:19188 (CONF- 
105-12) 
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PRAIRIE ISLAND-1 REACTOR/REACTOR START-UP 
Nuclear plant startup: the benefits of standardization, 4:18875 
PRAIRIE ISLAND-2 REACTOR/REACTOR START-UP 
Nuclear plant startup: the benefits of standardization, 4:18875 
PRASEODYMIUM/ENERGY LEVELS 
Atomic energy levels - the rare earth elements. (the spectra of 
lanthanum, cerium, praseodymium, neodymium, promethium, 
samarium, europium, gadolinium, terbium, dysprosium, 
holmium, erbium, thulium, ytterbium, and lutetium) (66 atoms 
and ions), 4:20646 (PB-282067) 
PRASEODYMIUM 143/ENERGY LEVELS 
Nuclear data sheets for A= 143, 4:20838 
PRASEODYMIUM 143/ENERGY-LEVEL TRANSITIONS 
Nuclear data sheets for A= 143, 4:20838 
PRASEODYMIUM FLUORIDES/SPECIFIC HEAT 
Thermodynamics of the lanthanide trifluorides. II. The heat 
capacity of praseodymium trifluoride PrF; from 5 to 350 °K, 
4:19712 
PRASEODYMIUM IONS/ENERGY LEVELS 
Energy level structure and transition probabilities in the spectra of 
the trivalent lanthanides in LaF; (Tables, diagrams), 4:20644 
(ANL-78-XX-95) 
PRECIPITATION SCAVENGING 
See also WASHOUT 
PRECIPITATION SCAVENGING/RESEARCH PROGRAMS 
Wet and dry deposition and resuspension of AFCT/TFCT fuel 
process radionuclides. Technical progress report, 1 April 1978- 
30 June 1978, 4:20314 (SR-0980-2) 
PREFERRED ORIENTATION 
See GRAIN ORIENTATION 
PRESSURE SUPPRESSION 
Survey of the behaviour of BWR pressure suppression systems 
during loss of coolant accidents, 4:19273 
Vertical forces induced in a 1/5 scale mark I BWR toroidal 
wetwell under LOCA conditions, 4:19249 
PRESSURE TUBE REACTORS/POWER DISTRIBUTION 
Method and apparatus for measuring reactor power (Patent), 
4:19041 
PRESSURE TUBE REACTORS/REACTOR CORES 
Reactor (Patent; pressure tube reactor), 4:18925 
PRESSURE TUBES 
Pressure tubes in CANDU nuclear reactors, 4:18922 
PRESSURE VESSELS 
Compilation of information on the reactor pressure vessel required 
for examination in nuclear licensing procedures (as per) 11th 
Oct. 1977), 4:18994 
Development of the PCRV steam generator cavity closure for the 
GCFR, 4:18947 
PRESSURE VESSELS/ACOUSTIC EMISSION TESTING 
Application of acoustic emission analysis during loading of a 
pressure vessel by pulsating internal pressure, 4:19060 
PRESSURE VESSELS/CLADDING 
Reheat cracking in low alloy steels, 4:19751 
PRESSURE VESSELS/CLOSURES 
Nuclear reactor arrangement (Patent), 4:19079 
PRESSURE VESSELS/CRACKS 
Investigation of warm prestress for the case of small delta T 
during a reactor loss-of coolant accident. Interim report, 
4:19175 (AD-A-054346) 
PRESSURE VESSELS/DESIGN 
Reactor pressure vessel (Patent), 4:19078 
PRESSURE VESSELS/DESTRUCTIVE TESTING 
Tests of torispherical pressure vessel heads convex to pressure, 


PRESSURE VESSELS/EMBRITTLEMENT 
Exploratory investigations of low Charpy-V upper shelf energy 
steels with irradiation. Final report, 4:19043 (AD-A-055914) 
The NRL-EPRI research program (rp886-2) evaluation and 
prediction of neutron embrittlement in reactor pressure vessel 
materials. Annual progress report for CY 1977, 4:19042 (AD-A- 


055910) 
PRESSURE VESSELS/FABRICATION 
Nuclear reactor with metallic pressure vessel (Patent), 4:19074 
Process for producing curved surface of membrane rings for large 
containers, particulary for prestressed concrete pressure vessels 
of nuclear reactors, 4:19070 
PRESSURE VESSELS/FASTENERS 
Hydraulic stud-tensioning machines in reactor technology, 4:19052 
PRESSURE VESSELS/FRACTURE PROPERTIES 
Structural integrity of water reactor pressure boundary 
components. Progress report ending 31 August 1977, 4:19173 
(AD-A-052553) 
PRESSURE VESSELS/IN-SERVICE INSPECTION 
Inservice inspection examination experiences, 4:18820 
PRESSURE VESSELS/INSPECTION 
Protective equipments for a test facility for pressure vessel walls 
of nuclear reactors (Patent), 4:19077 


PROCESS HEAT REACTORS 


PRESSURE VESSELS/LINERS 
Inner wall of a pressure vessel (Patent), 4:19068 
PRESSURE VESSELS/NEUTRON DOSIMETRY 
LWR pressure vessel irradiation surveillance dosimetry. Quarterly 
progress report, October-December 1977, 4:18807 (NUREG/ 
CR-0127) 
LWR pressure vessel irradiation surveillance dosimetry. Quarterly 
report, July-September 1977, 4:18806 (NUREG/CR-0038) 
SSTR materials for use in light water reactor-pressure vessel 
surveillance exposures, 4:20213 (HEDL-SA-1556) 
PRESSURE VESSELS/NONDESTRUCTIVE TESTING 
Planning support document for the EPRI Nondestructive 
Evaluation (NDE) program, 4:20144 (EPRI-NP-900-SR) 
PRESSURE VESSELS/OPENINGS 
Pressure-tight cable duct (Patent), 4:19083 
PRESSURE VESSELS/PRESSURE GRADIENTS 
Reactor vessel pressure transient protection for pressurized water 
reactors, 4:18859 (NUREG-0224) 
PRESSURE VESSELS/THERMAL SHIELDS 
HTGR Generic Technology Program. Safety, systems and 
component design and development. Quarterly progress report 
for the period ending September 30, 1978, 4:19200 (GA-A- 
15132) 
PRESSURE VESSELS/THERMAL STRESSES 
Investigation of warm prestress for the case of small delta T 
during a reactor loss-of coolant accident. Interim report, 
4:19175 (AD-A-054346) 
PRESSURE VESSELS/ULTRASONIC TESTING 
Equipment for testing and repair of inaccessible surfaces (Patent), 
4:19087 
Test system carrier for the ultrasonic testing of the area of 
connecting nozzles in the case of pressure vessels, in particular 
reactor pressure vessels from nuclear power plants (Patent), 
4:19059 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRESSURIZERS 
Guidelines concerning the information required in licensing 
procedures for nuclear power plants, 4:18887 
Pressurizer relief tank for steam power plants (Patent), 4:19085 
PRESTRESSED CONCRETE/FLEXURAL STRENGTH 
Dimensioning statements for the bending support behaviour of 
reinforced and prestressed concrete, 4:19845 
PRESTRESSED CONCRETE/STRAIN SOFTENING 
Endochronic model for nonlinear triaxial behavior of concrete, 
4:19046 
PRIMARY BATTERIES/COMPARATIVE EVALUATIONS 
Power from batteries. Modern battery technology has the right 
energy source for every field of application (C/Zn, Zn/Cl, 
alkali cells), 4:19311 
PRIMARY BATTERIES/SPECIFICATIONS 
Equipment batteries, 4:19310 
PRIMARY COOLANT CIRCUITS/CORROSION 
Monitoring corrosion and oxidation potentials in a boiling water 
reactor, 4:19780 
PRIMARY COOLANT CIRCUITS/CORROSION PRODUCTS 
Crud separation from equipment drain of BWR atomic power 
station, 4:18840 
PRIMARY COOLANT CIRCUITS/DECONTAMINATION 
Feasibility of decontamination of LMFBR coolant by low- 
pressure distillation, 4:18952 
Plant for carrying out process for removing radioactive waste 
(Patent; BWR,PWR), 4:18843 
PRIMARY COOLANT CIRCUITS/DESIGN 
PWR reactor plant, 4:18890 
PRIMARY COOLANT CIRCUITS/HEAT TRANSFER 
Comparisons of RETRAN and two-velocity two-phase flow 
models with experimental data. Interim report (BWR; PWR), 
4:18803 (EPRI-NP-928) 
PRIMARY COOLANT CIRCUITS/HYDRAULICS 
Comparisons of RETRAN and two-velocity two-phase flow 
models with experimental data. Interim report (BWR; PWR), 
4:18803 (EPRI-NP-928) 
PRIMARY COOLANT CIRCUITS/PUMPS 
Seal arrangement (Patent), 4:18862 
PRIMARY COOLANT CIRCUITS/RADIOACTIVITY 
TRANSPORT 
Radioactive contamination under applied potentials in high 
temperature water (Cobalt 60), 4:19779 
PRIMARY COSMIC RADIATION/COSMIC RAY FLUX 
The helium nuclei of the primary cosmic radiation as studied over 
a solar cycle of activity, 4:20542 (AD-455076) 
PROCESS HEAT REACTORS 
History of the nuclear cogeneration project at Midland, Michigan, 
4:19400 (EPRI-EM-718-W) 





PROCESS HEAT REACTORS/DISTRICT HEATING 


PROCESS HEAT REACTORS/DISTRICT HEATING 
Application of nuclear heat and power stations of district heating 
and condensing type (with tk-type turbines), 4:19023 
PROCESS HEAT REACTORS/STEAM SYSTEMS 
Utilization of a HTR type reactor as a heat source for the 
processing of pyrobituminous shale by the Petrosix method, 
4:19022 (IEA-DT-031) 
PROCESS SOLUTIONS/FILTRATION 
Simple method of determining the residual concentration of 
flocculants in process water, 4:19867 
PROCESSING (WASTES) 
See WASTE PROCESSING 
PRODUCER GAS/DESULFURIZATION 
Regenerable sorbent and method for removing hydrogen sulfide 
from hot gaseous mixtures (Patent), 4:17745 
PROGRAMMING LANGUAGES 
Practicable theory of data types, 4:21144 (LA-UR-78-3037) 
PROGRAMMING LANGUAGES/DESIGN 
Control languages, 4:21147 (SAND-78-7078) 
PROJECTILES/TRAJECTORIES 
Experimental evaluation of artillery projectile impact errors 
induced by principal axis misalignment, 4:19963 (SAND-78- 
0417) 
PROLIFERATION/INTERNATIONAL AGREEMENTS 
Nuclear power and nuclear weapons proliferation, 4:19369 
PROLIFERATION/RISK ASSESSMENT 
Proliferation risk assessment of alternative nuclear energy system 
strategies, 4:18208 
PROMETHIUM/ENERGY LEVELS 
Atomic energy levels - the rare earth elements. (the spectra of 
lanthanum, cerium, praseodymium, neodymium, promethium, 
samarium, europium, gadolinium, terbium, dysprosium, 
holmium, erbium, thulium, ytterbium, and lutetium) (66 atoms 
and ions), 4:20646 (PB-282067) 
PROMETHIUM 143/ENERGY LEVELS 
Nuclear data sheets for A= 143, 4:20838 
PROMETHIUM 143/ENERGY-LEVEL TRANSITIONS 
Nuclear data sheets for A= 143, 4:20838 
PROMETHIUM IONS/ENERGY LEVELS 
Energy level structure and transition probabilities in the spectra of 
the trivalent lanthanides in LaF; (Tables, diagrams), 4:20644 
(ANL-78-XX-95) 
PROPAGATION (WAVE) 
See WAVE PROPAGATION 
PROPAGATOR/NEUMANN SERIES 
Expansion of the propagator in power series of the coupling 
constant, 4:20899 
PROPANE/DETONATIONS 
Detonation limits of hydrocarbon-air mixtures in pipes, 4:18247 
PROPANE/ELECTRON-MOLECULE COLLISIONS 
Low energy electron scattering from methane (Total cross 
sections, transmitted current derivative, below 1.5 eV), 4:20660 
(ANL-77-65(Pt.1)) 
PROPANONE 
See ACETONE 
PROPENE 
See PROPYLENE 
PROPORTIONAL COUNTERS/COINCIDENCE CIRCUITS 
High rate 47 B-y coincidence counting system, 4:20211 (CONF- 
781033-11) 
PROPORTIONAL COUNTERS/ELECTRONIC CIRCUITS 
Charge dividing mechanism on resistive electrode in position- 
sensitive detectors, 4:20210 (BNL-25070) 
PROPYLENE/DETONATIONS 
Detonation limits of hydrocarbon-air mixtures in pipes, 4:18247 
PROTACTINIUM/ACTIVATION ANALYSIS 
Studies on the instrumental neutron activation analysis by 
cadmium ratio method and pair comparator method, 4:19863 
PROTECTIVE CLOTHING/DECONTAMINATION 
Dry cleaning of protective clothing, 4:18137 
PROTECTIVE COATINGS/CHEMICAL COMPOSITION 
Combinations of coal tar with polyurethanes, 4:17700 
PROTECTIVE COATINGS/MECHANICAL PROPERTIES 
Combinations of coal tar with polyurethanes, 4:17700 
PROTEIN DENATURATION/PRESSURE DEPENDENCE 
High-pressure studies of protein conformation in solution, 4:20387 
PROTEINS 
See also PEPTIDES 
PROTEINS/BIOCHEMICAL REACTION KINETICS 
Reconstituted energy transfer from antenna pigment-protein to 
reaction centers isolated from Rhodopseudomonas sphaeroides, 
4:20390 
Structural studies of Bacillus subtilis glutamine synthetase. Further 
purification, sulfhydryl groups, and the NH2-terminal amino 
acid sequence, 4:20391 
Triangulation of proteins in the 30 S ribosomal subunit of 
Escherchia coli, 4:20394 
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PROTEINS/ECOLOGICAL CONCENTRATION 
Clinical significance of human alpha-fetoprotein, 4:20380 
PROTEINS/ELECTROPHORESIS 
Apparatus for electrophoresis separation (Patent), 4:19883 
PROTEINS/GENETICS 
Genetic studies of the Macushi and Wapishana Indians. II. Data 
on 12 genetic polymorphisms of the red cell and serum proteins: 
gene flow between the tribes, 4:20407 
Genetic studies of the Macushi and Wapishana indians. I. Rare 
genetic variants and a private polymorphism of esterase A, 
4:20408 
PROTEINS/METABOLISM 
Clinical significance of human alpha-fetoprotein, 4:20380 
PROTON BEAMS/POLARIZED BEAMS 
Polarized proton acceleration, 4:20206 (BNL-24378) 
PROTON REACTIONS 
Analysis of neutron yield produced by high-energy proton (400 
and 660 MeV), 4:20850 
Dimuon production by protons in tungsten, 4:20709 
Observation of prompt neutrinos from 400 GeV proton nucleus 
interactions (Upper limits, particle fluxes), 4:20711 
Properties of prompt muons produced by 28 GeV proton 
interactions (Differential cross sections), 4:20710 
PROTON REACTIONS/ELASTIC SCATTERING 
Uncertainties in neutron densities determined from analysis of 0.8 
GeV polarized proton scattering from nuclei, 4:20833 
PROTON REACTIONS/INCLUSIVE INTERACTIONS 
Behavior of structure function of conserved hadrons in hadron- 
nucleus interactions at mean energies 100, 500 and 1600 GeV, 
4:20723 
Results of a beam dump experiment at the CERN SPS neutrino 
facility (Cross sections, limits), 4:20738 
PROTON REACTIONS/INELASTIC SCATTERING 
Comparative description of the cross sections for excitation of the 
levels 2* (4.43 MeV) and 3~ (9.64 MeV) in "°C by 1-GeV 
protons and by electrons, 4:20815 
Excitation of the giant isoscalar monopole resonance in ‘**Sm and 
154Sm via inelastic proton scattering, 4:20840 
Spin flip in the reaction **Si(p, p’y)?*Si in the energy interval 
3.50-3.80 MeV, 4:20827 
PROTON REACTIONS/PAIR PRODUCTION 
Dimuon production in hadron interactions and search for massive 
states which decay with muon emission (7~ + Fe — p* wh” +X, 
p+Fe — p* pw” +X; 7” +p — Psub(R)+y+X, p+p— 
psub(R) + +X), 4:20719 (JINR-D-1,2-10400) 
Study of massive di-lepton pairs at Fermilab (400-GeV protons), 
4:20818 (JINR-D-1,2-10400) 
PROTON REACTIONS/PARTICLE PRODUCTION 
Search for new particles using nuclear photoemulsions (70-400 
GeV), 4:20832 (JINR-D-1,2-10400) 
PROTON REACTIONS/PICKUP REACTIONS 
Multiplet structure in 7°* Pb, 4:20846 
PROTON REACTIONS/TWO-NUCLEON TRANSFER 
REACTIONS 
Multiplet structure in °° Pb, 4:20846 
PROTON SOURCES 
Radially convergent proton beams from a cylindrical double 
diode. Interim report, 4:20629 (AD-A-052555) 
PROTON SPECTRA/MULTIPLE PRODUCTION 
Study of 7” A interactions with emission of several fast protons, 
4:20734 
PROTON-ANTIPROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Inclusive scattering results from the Fermilab Single Arm 
Spectrometer (100 to 175 GeV/c, cross sections, power-law 
behavior, multiplicity), 4:20737 
Search for narrow states in the reaction anti pp 
6 GeV/c (Cross sections), 4:20726 
PROTON-DEUTERON INTERACTIONS/ELASTIC 
SCATTERING 
Asymmetries in inclusive proton-nucleon scattering at 11.75 GeV/ 
c, 4:20721 
PROTON-DEUTERON INTERACTIONS/ENERGY SPECTRA 
Single-particle distributions with large momentum transfer in dp 
collisions at incident-deuteron momentum 3.3 GeV/c, 4:20724 
PROTON-DEUTERON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Asymmetries in inclusive proton-nucleon scattering at 11.75 GeV/ 
c, 4:20721 
PROTON-DEUTERON INTERACTIONS/LINEAR 
MOMENTUM TRANSFER 
Single-particle distributions with large momentum transfer in dp 
collisions at incident-deuteron momentum 3.3 GeV/c, 4:20724 
PROTON-NUCLEON INTERACTIONS 
See also PROTON-PROTON INTERACTIONS 
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PROTON-NUCLEON INTERACTIONS/P INVARIANCE 
Search for parity violation in polarized proton scattering at 6 
GeV/c (A symmetry, preliminary results), 4:20720 (LA- -UR-78- 
2876) 
PROTON-PROTON INTERACTIONS/BOSON-EXCHANGE 
MODELS 


Solar p-p reaction: a well known process, 4:20779 (BNL- 
50879(Vol.1 
PROTON-PROTON INTERACTIONS/CROSS SECTIONS 
Solar p-p reaction: a well known process, 4:20779 (BNL- 
50879(Vol.1)) 
PROTON-PROTON INTERACTIONS/ELASTIC SCATTERING 
Asymmetries in inclusive proton-nucleon scattering at 11.75 GeV/ 


c, 4:20721 
PROTON-PROTON INTERACTIONS/INCLUSIVE 

INTERACTIONS 

Asymmetries in inclusive proton-nucleon scattering at 11.75 GeV/ 
c, 4:20721 

Electron-muon coincidences in proton-proton collisions at the 
CERN intersecting storage rings (Luminosity, cross sections), 
4:20712 

Inclusive scattering results from the Fermilab Single Arm 
Spectrometer (100 to 175 GeV/c, cross sections, power-law 
behavior, multiplicity), 4:20737 

Observation of prompt single muon production by hadrons at 
Fermilab (400 GeV, cross sections, preliminary results), 4:20727 

Search for a stable dihyperon (Upper limits, cross sections; six- 
quark state), 4:20735 

PROTON-PROTON INTERACTIONS/PARTICLE 

PRODUCTION 

Dimuon production in hadron interactions and search for massive 
states which decay with muon emission (7~ +Fe — pt pp” +X, 
p+Fe — p* wp” +X; 7 +p — Psub(R)+p+X, p+p— 
psub(R)+ 4. +X), 4:20719 (JINR-D-1,2-10400) 

Production of the A** in the reaction pp — p7* n at 800 MeV, 


4:20722 
PROTON-PROTON INTERACTIONS/POLARIZATION- 
ASYMMETRY RATIO 
Polarization phenomena in hadron collisions at low momentum 
transfers, 4:20778 
PROTON-PROTON INTERACTIONS/TOTAL CROSS 
SECTIONS 
Production of the A** in the reaction pp — p7* n at 800 MeV, 
4:20722 
PROTONS 
See also PHOTOPROTONS 
SOLAR PROTONS 
PROTONS/ENERGY LOSSES 
OesePel _ and energy straggling in gases, 4:20865 (ANL-77- 
PROTONS/RANGE 
— _ and energy straggling in gases, 4:20865 (ANL-77- 
5(Pt.1)) 
PROTONS/RBE 
Relative biological effectiveness of 160 MeV protons. II. 
Biological data and their interpretation in terms of 
microdosimetry (Cultured Chinese hamster cells), 4:20439 
PROTONS/STRUCTURE FUNCTIONS 
Measurements of the nucleon structure function in muon deep 
——_ scattering at 100 and 150 GeV/c, 4:20694 (JINR- B-1, 2- 


PROTOPLASTS 
See PLANT CELLS 
PSEUDOPARTICLES 
See INSTANTONS 
PSI RESONANCES 
See also PSI-3772 RESONANCES 
PSI RESONANCES/HADRONIC PARTICLE DECAY 
Heavy quark systems (Review), 4:20776 
PSI RESONANCES/LEPTONIC DECAY 
Observation of prompt single muon production by hadrons at 
Fermilab (400 GeV, cross sections, preliminary results), 4:20727 
PSI RESONANCES/PARTICLE PRODUCTION 
Production of e* e~ and 7r° pairs at the ISR (Transverse 
momentum, review, cross sections, upper limit, azimuthal 
correlations), 4:20701 
PSI RESONANCES/PHOTOPRODUCTION 
Tau/psi meson photoproduction in the peripheral model, 4:20741 
(JINR-D-1,2-10400 
PSI RESONANCES/QUARK MODEL 
Heavy quark systems (Review), 4:20776 
PSI RESONANCES/RADIATIVE DECAY 
Recent results from the PLUTO and DASP dete=tors at DORIS 
(S wave, branching ratio, lifetime upper limit), 4:20713 
PSI-3105 RESONAN' IECAY 
Analysis of J/psi and psi’ decays with a Nal/lead glass detector, 
4:20697 (JINR-D-1,2-10400) 


PUMPS/OPTIMIZATION 


PSI-3695 RESONANCES/DECAY 
Analysis of J/psi and psi’ decays with a NaI/lead glass detector, 
4:20697 (JINR-D-1,2-10400) 
PSI-3695 RESONANCES/PARTICLE PRODUCTION 
Resonance analysis of e* e~ annihilation, 4:20698 
PSI-3772 RESONANCES/PARTICLE PRODUCTION 
Resonance analysis of e* e~ annihilation, 4:20698 
PSYCHOLOGY 
See BEHAVIOR 
PUBLIC BUILDINGS/AIR CONDITIONING 
Planning and construction of heat pump plants for public 
buildings, 4:19583 
PUBLIC BUILDINGS/SPACE HEATING 
Planning and construction of heat pump plants for public 
buildings, 4:19583 
PUBLIC HEALTH 
Health and disease in unacculturated Amerindian populations, 
4:20369 
PUBLIC UTILITIES 
See also ELECTRIC UTILITIES 
GAS UTILITIES 
Utility role in solar commercialization, 4:18298 
PUBLIC UTILITIES/COMPETITION 
Equality in kind of undertakings within the framework of the 
discrimination restrictions according to Sub-section 2, Section 
26, GWB, 4:19444 
PUBLIC UTILITIES/DISTRICT HEATING 
Adapting Swedish combined heat and power technology to U.S. 
public utilities, 4:19395 (EPRI-EM-718-W) 
PUBLIC UTILITIES/FINANCING 
Energy-related community development: private-sector risks and 
public-sector remedies, 4:19340 (PB-265706) 
PUBLIC UTILITIES/LOAD MANAGEMENT 
Decrease of —_— supply charges by reducing the cost of 
service, 4:1 
PUBLIC UTILITIES/RATE STRUCTURE 
Decrease of the power supply charges by reducing the cost of 
service, 4:19461 
PUBLIC UTILITIES/TOTAL ENERGY SYSTEMS 
Total-energy application by an investor-owned utility company 
(Reedy Creek Utilities Co.), 4:19415 (EPRI-EM-718-W) 
PULSARS/ELECTRON-POSITRON COLLISIONS 
Annihilation of electron-positron pairs in a strong magnetic field, 
:20547 


PULSARS/MAGNETIC FIELDS 
Annihilation of electron-positron pairs in a strong magnetic field, 
4:20547 
PULSATOR STELLARATOR/DESIGN 
Construction of a tokamak torus with magnetic limiter and 
resonant helical windings, 4:21013 
PULSATOR STELLARATOR/LIMITERS 
Construction of a tokamak torus with magnetic limiter and 
resonant helical windings, 4:21013 
PULSATOR STELLARATOR/MAGNET COILS 
Construction of a tokamak torus with magnetic limiter and 
resonant helical windings, 4:21013 
PULSE COLUMNS 
See EXTRACTION COLUMNS 
PULSE GENERATORS/DESIGN 
aa a field compression generator for pulsed power, 
221074 
PULSE GENERATORS/PERFORMANCE 
PULSAR: the experimental , 4:21075 
PUMPED STORAGE POWER P P / CONSTRUCTION 
Drakensberg scheme in full swing, 4:19284 
PUMPED STORAGE POWER PLANTS/DESIGN 
Dinorwic pumped-storage station (Great Britain), 4:19285 
PUMPED STORAGE POWER PLANTS/LOAD 
MANAGEMENT 
Maneuverability of -shaving power stations, 4:19460 
PUMPED STORAGE POWER PLANTS/PLANNING 
oo of uncertainty of data on planning of a contribution of 
storage plants in a power system, 4: Fred 
PEI STORAGE POWER PLANTS 
a. umped-storage station (Great Britain), 4: 19285 
.- STORAGE POWER PLANTS/TEMPERATURE 


Marysville Lake hydrothermal study. Report 2. 2250-MW project; 
hydraulic and mathematical model investigation. Technical 
report January-May 1977, 4:19282 (AD-A-052655) 

PUMPED STORAGE POWER PLANTS/TUNNELS 
7 Drakensberg scheme in full swing, 4:19284 


See also WIND-POWERED PUMPS 
PUMPS/OPTIMIZATION 
Selection of the main circulation pumps for the first loop of 
promising plants with sodium heat carrier (LMFBR), 4:18946 





PUMPS/SEALS 
Seal arrangement (Patent), 4:18862 
PUMPS/SHAFTS 
Forecasting the service life of shafts in mainline pumps, 4:17961 
PUMPS, iG 
Inservice testing of pumps and valves in nuclear power plants, 
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other selected safety devices, 4:19240 
Theoretical model for the calculation of large transients in nuclear 
natural-circulation U-tube steam generators (digital code 
UTSG), 4:19242 
PWR TYPE REACTORS/AVAILABILITY 
Improving the productivity of LWRs, 4:18866 
statistical data analysis of forced outages, 4:18821 
PWR TYPE REACTORS/BLOWDOWN 
Blowdown heat transfer surface in RELAP4/MOD6 and data 
comparisons, 4:19181 (CONF-781022-26) 
PWR-depressurization and its hydraulic analogy, 4:19243 
RELAP4 models of the thermal hydraulic test De clity. 4:19218 
(NUREG/CR-O119) 
PWR TYPE REACTORS/CONTAINMENT BUILDINGS 
Investigations on the interactions of fission products and aerosols 
in LWR-containments, 4:19214 (KFK-2500) 
Reactor building for a nuclear reactor (Patent), 4:19279 
PWR TYPE REACTORS/CONTAINMENT SHELLS 
Environmetal qualification test of electrical penetration for PWR 
type nuclear power stations, 4:19268 
Steel containments for nuclear reactor as (Patent), 4:19272 
PWR TYPE REACTORS/CONTAINMENT SYSTEMS 
Nuclear reactor plant with containment (Patent), 4:19271 
Post-accident filtration as a means of improving containment 
effectiveness, 4:19229 (PB-280102) 
PWR TYPE REACTORS/CRITICAL HEAT FLUX 
Development of the MOD7 CHF Correlation, 4:19233 (PN-181- 
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PWR TYPE REACTORS/ECCS 
ECC delivery and distribution in scaled PWR experiments, 
4:19189 (CONF-781105-14) 
PWR TYPE REACTORS/FIRE PREVENTION 
Fire protection action plan, status summary report. Data for 
decisions, management by objectives (USA; PWR; BWR), 
4:18805 (NUREG-0298(Vol.1)(No.4)) 
PWR TYPE REACTORS/FISSION PRODUCT RELEASE 
Sources of radioiodine at pressurized water reactors. Final report, 
4:18856 (EPRI-NP-939) 
PWR TYPE REACTORS/FLUID POISON CONTROL 
Conceptual design and performance of a 1300-MW<(e) spectral 
shift controlled reactor, 4:18886 
Device for controlling the concentration of boric acid in a 
primary coolant in an atomic power plant (Patent), 4:19132 
PWR TYPE REACTORS/FUEL CYCLE 
Analytic expression for equilibrium energy costs including effects 
of coastdown and of replacement energy, 4:19020 
Conceptual design and performance of a 1300-MW(e) spectral 
shift controlled reactor, 4:18886 
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Future trends in LWR fuel to improve uranium utilization, 
4:19010 
= of fuel utilization for once-through PWR cycles, 
719012 


Improvement of PWRs on the once-through fuel cycle, 4:19015 

Low-decontamination approach to a proliferation-resistant fuel 
cycle, 4:18810 

Optimized once-through cycle and international nonproliferation 
objectives, 4:19009 

PWR once-through fuel cycle improvements, 4:19011 

Sensitivity of L fuel cycle costs to fission product data, 
4:18832 

Some plutonium recycle program fuel cycles having reduced 
proliferation characteristics, 4:18811 

Utilization of thorium in PWR type reactors, 4:18858 (IEA-DT- 


030) 
PWR TYPE REACTORS/FUEL MANAGEMENT 
Automated optimal multiple-cycle PWR fuel management code, 
4:18885 
Core design, operation, and economics of 18-month fuel cycles, 
4:19014 


Future trends in LWR fuel to improve uranium utilization, 
4:19010 

Improvement of fuel utilization for once-through PWR cycles, 
4:19012 

Improvement of PWRs on the once-through fuel cycle, 4:19015 

New method for optimizing core reloads, 4:18837 

Nuclear plant operating margin optimization, 4:18836 

PWR once-through fuel cycle improvements, 4:19011 

Saving fuel by regular stretch-out operation, 4:18816 

PWR TYPE REACTORS/FUEL RODS 

BEHAVE-4: light water reactor fuel rod analysis code, 4:18802 
(EPRI-NP-892) 

Comparative evaluation of the steady state fuel rod thermal 
behaviour code GAPCON-THERMAL-? and the integral fuel 
rod performance code URANUS, 4:18809 (VTT-YDI-34) 

PWR TYPE REACTORS/FUEL-CLADDING INTERACTIONS 

Concentration of stress in cladding produced by the expansion of 
cracked fuel pellets, 4:18864 

Observations and hypotheses on pellet-clad interaction failures, 
4:18819 

PWR TYPE REACTORS/LOSS OF COOLANT 

Assessment of the RELAP4/MOD6 thermal-hydraulic transient 
code for PWR experimental applications. Volume 1. Assessment 
analysis, 4:19178 (CAAP-TR-78-035(Vol.)) 

Behavior of four PWR rods subjected to a simulated loss-of- 
coolant accient in the power burst facility, 4:19187 (CONF- 
781105-11) 

Calculation of local conditions data and uncertainty bands for 
inclusion to the NRC heat transfer data bank for semiscale test 
S-02-9, 4:19190 (CONF-781105-15) 

Developmental verification of RELAP4/MOD6 update | with 
FLECHT LFR cosine test data base, 4:19232 (PG-R-77-24) 

ECC delivery and distribution in scaled PWR experiments, 
4:19189 (CONF-781105-14) 

Experiment data report for Semiscale Mod-3 blowdown heat 
transfer test S-07-2 (baseline test series), 4:19220 (NUREG/CR- 
0291) 


Experiment data report for Semiscale Mod-3 blowdown heat 
transfer test S-07-3 (baseline test series), 4:19221 (NUREG/CR- 
0356) 

Light-water-reactor safety research program. Quarterly progress 
report, April-June 1978, 4:19224 (NUREG/CR-0423) 

Overview PWR-Blowdown Heat Transfer Separate-Effects 
Program, 4:19197 (CONF-781146-7) 

Preliminary best estimate analysis of whole core LOCA behavior, 
4:19194 (CONF-781 105-68) 

Semiscale Mod-3 Test S-07-5, baseline test series, 4:19239 (WR-S- 
78-019) 

PWR TYPE REACTORS/ON-LINE CONTROL SYSTEMS 

Computerised disturbance analysis of nuclear power plants, 
4:19116 (VEIKI-15.97-029-1) 

PWR TYPE REACTORS/PLUTONIUM RECYCLE 

Comparative assessment of the PWR, SSCR, and PHWR reactor 
concepts, 4:19017 

Plutonium fuel cycles in the spectral shift control reactor, 4:19016 

Preliminary fuel component price sensitivity analysis of alternative 
reactor fuel cycles, 4:19018 

PWR TYPE REACTORS/POWER-COOLING-MISMATCH 

ACCIDENTS 

Film boiling behavior in a nine rod cluster, 4:19188 (CONF- 
781105-12) 

PWR TYPE REACTORS/PRESSURE VESSELS 

Compilation of information on the reactor pressure vessel required 
for examination in nuclear licensing procedures (as per) 11th 
Oct. 1977), 4:18994 

Inservice inspection examination experiences, 4:18820 
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LWR pressure vessel irradiation surveillance dosimetry. Quarterly 
progress report, October-December 1977, 4:18807 (NUREG/ 
CR-0127) 

LWR pressure vessel irradiation surveillance dosimetry. Quarterly 
report, July-September 1977, 4:18806 (NUREG/CR-0038) 

Reactor vessel pressure transient protection for pressurized water 
reactors, 4:18859 (NUREG-0224) 

SSTR materials for use in light water reactor-pressure vessel 
surveillance exposures, 4:20213 (HEDL-SA-1556) 

PWR TYPE REACTORS/PRESSURIZERS 

Guidelines concerning the information required in licensing 

procedures for nuclear power plants, 4:18887 
PWR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 

Comparisons of RETRAN and two-velocity two-phase flow 
models with experimental data. Interim report, 4:18803 (EPRI- 
NP-928) 

Plant for carrying out process for removing radioactive waste 
(Patent; BWR,PWR), 4:18843 

PWR reactor plant, 4:18890 

Seal arrangement (Patent), 4:18862 

PWR TYPE REACTORS/RADIATION PROTECTION 

Reduction of radiation levels in light water reactor power stations 

by means of design measures, 4:18812 
PWR TYPE REACTORS/RADIOACTIVE EFFLUENTS 

Surface effects in the transport of airborne radioiodine at light 
water nuclear power plants. Final report, 4:19199 (EPRI-NP- 
876) 

Theoretical determination of noble gas nuclide spectra in the 
waste air from nuclear power plants with PWR, 4:18857 (GRS- 
8) 

PWR TYPE REACTORS/RADIOACTIVE WASTE 

PROCESSING 

Investigation of generation of liquid radioactive wastes and 
possibilities to reduce their volume in NPP Paks Pt. 1. 
Computer program for the simulation of radioactive auxiliary 
water systems, 4:18134 (VEIKI-15.97-023-2) 

PWR TYPE REACTORS/REACTOR ACCIDENTS 

Investigations on the interactions of fission products and aerosols 
in LWR-containments, 4:19214 (KFK-2500) 

Radiation dose analysis of a PWR 1 accident for the projected 
reactor site at Cementon, New York, 4:20462 (AD-A-052681) 

PWR TYPE REACTORS/REACTOR CHARGING MACHINES 

Nuclear reactor (Patent), 4:18894 

PWR TYPE REACTORS/REACTOR COOLING SYSTEMS 

Current interests in reactor water chemistry, 4:18835 

Study of two-phase flow characteristics using reactor noise 
techniques, 4:18847 

PWR TYPE REACTORS/REACTOR CORES 

Steady state thermal analysis of PWRs by a single-pass procedure 

using a simplified nodal layout, 4:18863 
PWR TYPE REACTORS/REACTOR DECOMMISSIONING 

Technology, safety and costs of decommissioning a reference 
pressurized water reactor power station. Volume 2. Appendices. 
Final report January 1976-May 1978, 4:18861 (PB-282863) 

Technology, safety and costs of decommissioning a reference 
pressurized water reactor power station. Volume 1. Final report 
Jan 1976-May 1978, 4:18860 (PB-282383) 

PWR TYPE REACTORS/REACTOR LATTICE PARAMETERS 

Benchmarking of the ARMP system against large-scale mockup 
experiments, 4:18880 

PWR TYPE REACTORS/REACTOR LICENSING 

Compilation of information on the reactor pressure vessel required 
for examination in nuclear licensing procedures (as per) 11th 
Oct. 1977), 4:18994 

PWR TYPE REACTORS/REACTOR MATERIALS 

Matpro-version 10: a handbook of materials properties for use in 
the analysis of light water reactor fuel rod behavior, 4:18808 
(TREE-NUREG-1180) 

PWR TYPE REACTORS/REACTOR NOISE 
Study of two-phase flow characteristics using reactor noise 
techniques, 4:18847 
PWR TYPE REACTORS/REACTOR OPERATION 
Nuclear plant operating margin optimization, 4:18836 
PWR TYPE REACTORS/REACTOR PROTECTION SYSTEMS 

Investigations of anticipated transients without reactor scram and 

other selected safety devices, 4:19240 
PWR TYPE REACTORS/REACTOR SAFETY 

NRC/RSR data bank program, 4:19195 (CONF-781105-70) 

Nuclear reactor safety. Quarterly progress report, April 1-June 30, 
1978, 4:19223 (NUREG/CR-0385 

PWR TYPE REACTORS/REACTOR SAFETY EXPERIMENTS 

Calculation of local conditions data and uncertainty bands for 
inclusion to the NRC heat transfer data bank for semiscale test 
S-02-9, 4:19190 (CONF-781105-15) 

PWR TYPE REACTORS/ROD EJECTION ACCIDENTS 

Light-water reactor kinetics analysis with feedback, 4:19263 
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PWR TYPE REACTORS/SECONDARY COOLANT CIRCUITS 
AVT proves to be a suitable chemistry for Westinghouse steam 
generators, 4:18865 
PWR TYPE REACTORS/SPENT FUEL ELEMENTS 
Method for calculating beta-induced bremsstrahlung spectra and 
average energies, 4:20854 
PWR TYPE REACTORS/STEAM GENERATORS 
Nuclear power plant with a heat exchanger as steam generator 
(Patent; PWR), 4:18891 
Steam generator for pressurized water reactor with a straight tube 
bundle flowed through by pressurized water and a part-flow 
heater (Patent), 4:18892 
Steam generator built into the pressure vessel of a nuclear power 
plant (Patent), 4:19065 
Theoretical model for the calculation of large transients in nuclear 
natural-circulation U-tube steam generators (digital code 
UTSG), 4:19242 
PWR TYPE REACTORS/TEMPERATURE COEFFICIENT 
Comparison of temperature coefficient calculations with 
measurements in PWRs, 4:18882 
Method of measuring and evaluating the temperature coefficient in 
the at-power condition, 4:18883 
Spectral and density components of the MTC for PWR 
assemblies, 4:18881 
Temperature effects in light-water lattices, 4:18831 
PWR TYPE REACTORS/THORIUM CYCLE 
Utilization of thorium in PWR type reactors, 4:18858 (IEA-DT- 
030) 
PWR TYPE REACTORS/XENON OSCILLATIONS 
Parameter identification in the xenon oscillation problem using the 
method of maximum likelihood, 4:18884 
PYRENE/PHOTOLYSIS 
Thermal and photochemical decomposition of particulate PAH 
(Adsorbed on coal fly ash), 4:17833 (COO-4347-5) 
PYRITE/CHEMICAL ANALYSIS 
Estimate of the percent pyrite content in Donets coals with the aid 
of nuclear gamma-resonance, 4:17738 
PYRITE/REMOVAL 
High-gradient magnetic separation for removal of sulfur from 
coal. Final report, March 1, 1976-January 31, 1977, 4:17660 
(FE-8969-1) 
PYROCATECHIN 
See PYROCATECHOL 
PYROCATECHOL/CHEMICAL REACTION YIELD 
Influence of technological parameters in the rapid pyrolysis of 
Irsh-Borodin coal on pyrocatechol yield, 4:17696 
PYROLYTIC CARBON/CHEMICAL REACTION YIELD 
Formation of pyrocarbon in the pyrolysis of individual 
hydrocarbons, 4:18250 
PYROLYTIC CARBON/OXIDATION 
Oxidation resistance and certain physico-mechanical 
characteristics of isotropic pyrographite, 4:17739 
PYROLYTIC CARBON/PHYSICAL PROPERTIES 
Oxidation resistance and certain physico-mechanical 
characteristics of isotropic pyrographite, 4:17739 
PYROLYTIC CARBON/PRODUCTION 
Kinetics of pyrocarbon formation from methane and acetylene at 
temperatures above 1000°, 4:18248 
Kinetics of forming pyrocarbon from methane on nickel, 
molybdenum and a tungsten-rhenium alloy, 4:18249 
PYROLYTIC CARBON/SURFACE COATING 
Apparatus for coating fuel fertile or absorber material containing 
particles for high temperature fuel elements (Patent), 4:18902 
PYROXENES/EQUILIBRIUM 
Experimental study of pyroxene equilibria in the system CaO- 
Mg0-FeO-SiOnz, 4:18641 
PYROXENES/PHASE STUDIES 
Experimental study of pyroxene equilibria in the system CaO- 
Mg0-FeO-SiOz, 4:18641 
PYRROLES/CHEMICAL REACTIONS 
Atmospheric chemistry of potential emissions from fuel 
conversion facilities. A smog chamber study. Final report, 
4:17951 (PB-278914) 
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QUAD CITIES-1 REACTOR/PERSONNEL 
Quad cities radiation-chemistry technician training program, 
4:18878 
QUAD CITIES-1 REACTOR/RADIATION PROTECTION 
Quad cities radiation-chemistry technician training program, 
4:18878 





QUAD CITIES-2 REACTOR 


QUAD CITIES-2 REACTOR 
Quad cities radiation-chemistry technician training program, 
4:18878 
QUADRICYCLENE/CHEMICAL REACTIONS 
Chloro-meso-tetraphenylporphyrinatocobalt(III) as catalyst for 
quadricyclane isomerization , 4:1 
QUANTUM CHROMODYNAMICS 
Evidence for scaling violation in vN and anti vN inclusive 
scattering and test of QCD (Moment q? dependence, cross 
sections, gluon distribution), 4:20716 
Hadronic spectrum in quantum chromodynamics. 1. Regge 
trajectories of mesons, 4:20766 (JINR-D-1,2-10400 
Present status of lattice gauge theories, 4:20796 (JINR-D-1,2- 
10400) 


Soft gluon emission in coloured quark scattering, 4:20789 (JINR- 
D-1,2-10400) 
QUANTUM CHROMODYNAMICS/CONFINEMENT 
Using field theory in hadron physics, 4:20785 (FERMILAB- 
CONF-78/33-THY) 
QUANTUM CHROMODYNAMICS/INFRARED 
DIVERGENCES 
Using field theory in hadron physics, 4:20785 (FERMILAB- 
CONF-78/33-THY) 
QUANTUM CHROMODYNAMICS/INSTANTONS 
Effect of instantons on the heavy-quark potential, 4:20740 
Using field theory in hadron physics, 4:20785 (FERMILAB- 
CONF-78/33-THY) 
QUANTUM CHROMODYNAMICS/PAIR PRODUCTION 
New approach to lepton pair production (Thermal parton model), 
4:20754 (DOE/ER/70004-208) 
QUANTUM CHROMODYNAMICS/PARTICLE PRODUCTION 
Using field theory in hadron physics, 4:20785 (FERMILAB- 
CONF-78/33-THY) 
QUANTUM CHROMODYNAMICS/PARTON MODEL 
Impulse approximation and scaling violation in quantum 
chromodynamics, 4:20801 
QUANTUM CHROMODYNAMICS/PHOTOPRODUCTION 
Photoproduction of heavy particles in quantum chromodynamics, 
4:20749 
QUANTUM CHROMODYNAMICS/RENORMALIZATION 
Using field theory in hadron physics, 4:20785 (FERMILAB- 
CONF-78/33-THY) 
QUANTUM CHROMODYNAMICS/SCALE INVARIANCE 
Impulse approximation and scaling violation in quantum 
chromodynamics, 4:20801 
QUANTUM CHROMODYNAMICS/ULTRAVIOLET 
DIVERGENCES 
Using field theory in hadron physics, 4:20785 (FERMILAB- 
CONF-78/33-THY) 
QUANTUM CHROMODYNAMICS/VACUUM STATES 
Using field theory in hadron physics, 4:20785 (FERMILAB- 
CONF-78/33-THY 
QUANTUM ELECTRODYNAMICS 
Soft gluon emission in coloured quark scattering, 4:20789 (JINR- 
D-1,2-10400 
QUANTUM ELECTRODYNAMICS/RADIATIVE 
CORRECTIONS 
Higher order corrections in quantum electrodynamics (electrons, 
muons, muonium, positronium), 4:20794 (JINR-D-1,2-10400) 
QUANTUM FIELD THEORY 
See also LAGRANGIAN FIELD THEORY 
QUANTUM ELECTRODYNAMICS 
YUKAWA NONLOCAL THEORY 
QUANTUM FIELD THEORY/CONFORMAL INVARIANCE 
Present status of conformal quantum field theory, 4:20795 (JINR- 
D-1,2-10400) 
QUANTUM FIELD THEORY/GREEN FUNCTION 
Construction of the functional-integral representation for fermion 
Green's functions, 4:20800 
Present status of conformal quantum field theory, 4:20795 (JINR- 
D-1,2-10400) 
Relativistic quantum field theory without asymptotic particles and 
quarks confinement, 4:20790 (JINR-D-1,2-10400) 
QUANTUM FIELD THEORY/PERTURBATION THEORY 
Higher orders of perturbation theory and summation of series in 
quantum mechanics and field theory, 4:20900 
QUANTUM FIELD THEORY/PROPAGATOR 
Stability of the vacuum for the class of gravitational fields 
including black hole field, 4:20793 (JINR-D-1,2-10400) 
QUANTUM FIELD THEORY/SPACE-TIME 
Quantum field theory in asymptotically flat spacetime, 4:20902 
QUANTUM FIELD THEORY/SYMMETRY BREAKING 
Macroscopic influence on the spontaneous symmetry breaking in 
uantum field theory, 4:20792 (JINR-D-1,2-10400) 
QUA MECHANICS/PERTURBATION THEORY 
Higher orders of perturbation theory and summation of series in 
quantum mechanics and field theory, 4:20900 
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QUARK CONFINEMENT 
See BAG MODEL 
QUARK MODEL 
Asymptotic freedom effects in neutrino scattering, 4:20757 (JINR- 
D-1,2-10400) 
PSI - family and new quark models, 4:20765 (JINR-D-1,2-10400) 
Spontaneous vacuum transitions and the quark structure of 
resonances in dual models, 4:20760 (JINR-D-1,2-10400) 
QUARK MODEL/INFRARED DIVERGENCES 
Power counting theorem for infrared logarithms in non-Abelian 
gauge theories, 4:20791 (JINR-D-1,2-10400) 
QUARK MODEL/MASS SPECTRA 
Hadronic spectrum in quantum chromodynamics. 1. Regge 
trajectories of mesons, 4:20766 (JINR-D-1,2-10400) 
QUARK MODEL/PARTICLE PRODUCTION 
Particle production in a quark-cascade model, 4:20769 
QUARK MODEL/POTENTIAL SCATTERING 
Heavy quark systems (Review), 4:20776 
QUARKS/COUPLING 
Heavy quark systems ape 4:20776 
QUARKS/ELECTRIC CHARGES 
Possible measurement of quark charges in deep-inelastic 
bremsstrahlung, 4:20746 
QUARKS/ELECTROMAGNETIC FORM FACTORS 
Power counting theorem for infrared logarithms in non-Abelian 
gauge theories, 4:20791 (JINR-D-1,2-10400) 
QUARKS/FRAGMENTATION 
Particle production in a quark-cascade model, 4:20769 
QUARKS/LEPTONIC DECAY 
Unconfined quarks and gluons, 4:20761 (JINR-D-1,2-10400) 
QUARKS/PAIR PRODUCTION 
Heavy quark systems (Review), 4:20776 
High-energy cross sections for e~ e* — y~ x* and qq-bar in the 
am-Ward-Weinberg model, 4:20745 
QUARKS/POTENTIAL ENERGY 
Effect of instantons on the heavy-quark potential, 4:20740 
QUARKS/POTENTIAL SCATTERING 
Heavy quark systems (Review), 4:20776 
QUARKS/TRANSVERSE MOMENTUM 
Sum rules and moments for lepton-pair production (Cross sections, 
Drell-Yan formula), 4:20755 (DOE/ER/70004-210) 
QUARTZ/SORPTIVE PROPERTIES 
Batch K/sub d/ experiments with common minerals and 
representative groundwaters, 4:20336 (PNL-SA-6957) 
QUIESCENT PLASMA/ELECTROMAGNETIC RADIATION 
Experimental observation of enhanced scattering of 
electromagnetic waves by a plasma in the presence of a singular 
point, 4:20985 


RADAR/USES 
Light detection and ranging (LIDAR). Volume 2. 1975-June, 1978 
(a bibliography with abstracts). Report for 1975-June 78 (268 
abstracts), 4:20280 (NTIS/PS-78/0640) 
RADIATION DECONTAMINATION 
See DECONTAMINATION 
RADIATION DOSEMETERS 
See DOSEMETERS 
RADIATION DOSES/RADIOSENSITIVITY EFFECTS 
Interaction of oxygen concentration, radiation dose, and seed 
water content on the oxygen effect in irradiated barley seeds (y 
rays), 4:20446 (RLO-2221-T2-39) 
RADIATION EXPOSURE (DOSES) 
See RADIATION DOSES 
RADIATION HAZARDS/BIBLIOGRAPHIES 
Mine safety. Part 4. Occupational health - radioactivity (a 
bibliography with abstracts). Report for 1964-July 1978, 4:18061 
(NTIS/PS-78/0909) 
RADIATION MONITORING/COMPUTER CODES 
Least-squares resolution of gamma-ray spectra in environmental 
samples, 4:20333 (PB-280237) 
RADICALS 
See also HYDROXYL RADICALS 
VINYLIDENE RADICALS 
RADICALS/TRAPPING 
Formation, trapping, and lifetime of the biradicals generated in the 
photochemistry of valeraldehyde, 4:19936 
RADIOACTIVE AEROSOLS/WASHOUT 
Precipitation washout (a bibliography with abstracts). Report for 
1964-July 1978 (126 abstracts), 4:20313 (NTIS/PS-78/0657) 
RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 
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RADIOACTIVE CLOUDS/ENVIRONMENTAL TRANSPORT 
Radiation dose analysis of a PWR | accident for the projected 
reactor site at Cementon, New York, 4:20462 (AD-A-052681) 
RADIOACTIVE EFFLUENTS 
See also RADIOACTIVE WASTES 
Computer codes for provisional values of radioactive wastes from 
a nuclear power plant. Part 1 Boiling water reactors, 4:18800 
(CNEN-RT/DISP-77-6) 
Surface effects in the transport of airborne radioiodine at light 
water nuclear power plants. Final report, 4:19199 (EPRI-NP- 
876) 


Theoretical determination of noble gas nuclide spectra in the 
waste air from nuclear power plants with PWR, 4:18857 (GRS- 


8) 
RADIOACTIVE MATERIALS/SOLUTION HEAT 
Solution microcalorimeter for measuring heats of solution of 
radioactive elements and compounds, 4:19894 (ORO-4447-08 1) 
RADIOACTIVE MATERIALS/TRANSPORT REGULATIONS 
First ADNR amendment regulation. Dated 27th December 1977, 
4:18105 
First regulation amending the regulation on exemptions from the 
stipulations of the regulation concerning the carriage of 
dangerous goods on roads (ist 7AenderungsV der AusnahmeV 
zur GefahrgutVStr’), 4:18106 
RADIOACTIVE MINERALS/DATA COMPILATION 
Radioactive mineral occurences of Colorado and bibliography 
(2500 citations in bibliography), 4:18043 (GJBX-5(79)) 
RADIOACTIVE PARTICULATES 
See PARTICLES 
RADIOACTIVE WASTE DISPOSAL 
See also SHAFT EXCAVATIONS 
RADIOACTIVE WASTE DISPOSAL/CONTAINERS 
Measurements of galvanic corrosion of lead in contact with 
titanium and measurement of the corrosion potential of titanum 
during y-irradiation. Three technical notes, 4:18151 (KBS-TR- 
67 


) 
RADIOACTIVE WASTE DISPOSAL/ENVIRONMENTAL 
IMPACTS 
Control of environmental impact of low-level aqueous fuel 
reprocessing wastes by deep-well disposal, 4:18146 (CONF- 
781110-14) 
RADIOACTIVE WASTE DISPOSAL/GEOLOGIC DEPOSITS 
Granitic depository for radioactive waste - size, shape and depth 
V temperatures, 4:18145 (AERE-M-2900) 
Nuclear waste disposal: radiological protection aspects, 4:18174 
Preliminary geologic map of the late Cenozoic sediments of the 
western half of the Pasco Basin, 4:20511 (RHO-BWI-LD-8) 
Problems associated with long-term storage and disposal of 
radionuclides in geological formations, 4:18176 
Sorption of long-lived radionuclides in clay and rock. Part 2, 
4:18159 (KBS-TR-98) 
RADIOACTIVE WASTE DISPOSAL/HIGH-LEVEL 
RADIOACTIVE WASTES 
Nuclear waste disposal: radiological protection aspects, 4:18174 
Reprocessing of spent nuclear fuel from the Ringhals 3 reactor 
and final disposal of high-level radioactive waste. (Answer from 
the National Institute of Radiation Protection according to the 
Conditions Act), 4:18170 (SSI-1978-021) 
RADIOACTIVE WASTE DISPOSAL/LOW-LEVEL 
RADIOACTIVE WASTES 
On-site low-level radwaste management alternatives, 4:18175 
RADIOACTIVE WASTE DISPOSAL/MARINE DISPOSAL 
R/V Endeavor cruise EN-024. Seabed Disposal Program: North 
Atlantic study area MPG-III 35°30'N 61°00’W, June 30-July 11, 
1978. Final report, 4:18147 (COO-2689-10) 
RADIOACTIVE WASTE DISPOSAL/RADIATION HAZARDS 
Nuclear waste disposal: radiological protection aspects, 4:18174 
RADIOACTIVE WASTE DISPOSAL/RADIONUCLIDE 
MIGRATION 
Overview of Task 4 nuclide transport data, 4:18167 (PNL-SA- 
6957) 
Theoretical and experimental evaluation of waste transport in 
selected rocks, 4:18180 (PNL-SA-6957) 
Waste Isolation Safety Assessment Program. Task 4: contractor 
information meeting proceedings, 4:18164 (PNL-SA-6957) 
RADIOACTIVE WASTE DISPOSAL/RESEARCH 
PROGRAMS 
Overview of the Office of Waste Isolation’s technical support 
projects to support the design, construction, and licensing of a 
deep geological repository for nuclear waste, 4:18165 (PNL-SA- 
6957) 
RADIOACTIVE WASTE DISPOSAL/SAFETY 
Overview of PNL’s Waste Isolation Safety Assessment Program 
(WISAP), 4:18166 (PNL-SA-6957) 
RADIOACTIVE WASTE DISPOSAL/SITE SELECTION 
Additional media studies for site suitability criteria, 4:18171 
(UCID-17887) 


RADIOACTIVE WASTE PROCESSING 


Geological characterization report, Waste Isolation Pilot Plant 
(WIPP) site, Southeastern New Mexico, 4:18168 (SAND-78- 
1596(Vol.1)) 

RADIOACTIVE WASTE DISPOSAL/UNDERGROUND 

DISPOSAL 

Calculation of creep deformation rates in a lead casing containing 
a glass body under the action of gravity, 4:18155 (KBS-TR-85) 

Change in the creep properties of a lead encasement due to a 
mechanical impact, 4:18156 (KBS-TR-85) 

Colloid chemical aspects of the confined bentonite concept”, 
4:18158 (KBS-TR-97) 

Control of environmental impact of low-level aqueous fuel 
reprocessing wastes by deep-well disposal, 4:18146 (CONF- 
781110-14) 

Corrosion resistance of titanium canisters lined with lead for final 
disposal of reprocessed and vitrified waste from nuclear 
reactors, 4:18160 (KBS-TR-107) 

Geological characterization report: Waste Isolation Pilot Plant 
(WIPP) site, southeastern New Mexico, 4:18169 (SAND-78- 
1596(Vol.2)) 

Geological characterization report, Waste Isolation Pilot Plant 
(WIPP) site, Southeastern New Mexico, 4:18168 (SAND-78- 
1596(Vol.1)) 

Ground water movements around a repository. Repository 
domain ground water flow analyses, 4:18150 (K BS-TR-54-05) 

Leaching experiments with highly radioactive French glasses at 
Studsvik, 4:18149 (KBS-TR-50) 

Theoretical temperature fields for the Stripa Heater Project, 
4:18162 (LBL-7082-2/2) 

Transport of oxidants and radionuclides through a clay barrier, 
4:18153 (KBS-TR-79) 

RADIOACTIVE WASTE FACILITIES/ACCIDENTS 

Analysis of disturbance, 4:18115 (KFK-2294) 

RADIOACTIVE WASTE FACILITIES/SITE SELECTION 

Geological characterization report: Waste Isolation Pilot Plant 
(WIPP) site, southeastern New Mexico, 4:18169 (SAND-78- 
1596(Vol.2)) 

RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE STORAGE 

Tunable lasers for waste management photochemistry 
applications, 4:18128 (LA-7113-MS) 

Use of safety indices in waste management safety assessment, 
4:18122 

RADIOACTIVE WASTE MANAGEMENT/ 

ENVIRONMENTAL IMPACTS 

Draft programmatic environmental impact statement for 
management of defense high-level radioactive waste: Idaho 
Chemical Processing Plant, Idaho Falls, Idaho, 4:18117 (TID- 
29097) 

RADIOACTIVE WASTE MANAGEMENT/INTERMEDIATE- 

LEVEL RADIOACTIVE WASTES 

Development of an efficient and economic small scale 
management scheme for low- and intermediate level radioactive 
waste and its impact on the environment. Preliminary report, 
4:18131 (PAEC(D)-76034) 

RADIOACTIVE WASTE MANAGEMENT/LOW-LEVEL 

RADIOACTIVE WASTES 

Development of an efficient and economic small scale 
management scheme for low- and intermediate level radioactive 
waste and its impact on the environment. Preliminary report, 
4:18131 (PAEC(D)-76034) 

RADIOACTIVE WASTE MANAGEMENT/MANPOWER 

A national environmental/energy workforce assessment. Virgin 
Islands. Final report on phase 1, 4:20284 (PB-277887) 

National environmental/energy workforce assessment. national 
summary. Volume Four: South Dakota-Virgin Islands. Final 
report on phase 1, 4:20285 (PB-277903) 

RADIOACTIVE WASTE MANAGEMENT/PERSONNEL 

Role of the chemical engineering technician in applied research 
related to tritium separation from aqueous effluents, 4:18114 
(CONF-781110-5) 

RADIOACTIVE WASTE MANAGEMENT/PLANNING 
Long-term management plan INEL transuranic waste, 4:18118 
(TREE-1284) 
RADIOACTIVE WASTE MANAGEMENT/PUBLIC OPINION 
Radwastes and public ethics: issues and imperatives, 4:18121 
RADIOACTIVE WASTE MANAGEMENT/RISK 
ASSESSMENT 
Approach to radiological assessment for commercial waste 
management, 4:18116 (PNL-SA-6729) 
RADIOACTIVE WASTE PROCESSING 
Experience in decontamination and repair of radwaste 
concentrator at Millstone Unit 1, 4:18827 
Recovery of plutonium from sodium fluoride and alumina traps 
loaded with plutonium tetrafluoride, 4:18125 (DP-1502) 





RADIOACTIVE WASTE PROCESSING/ADSORPTION 


RADIOACTIVE WASTE PROCESSING/ADSORPTION 

Literature survey: methods for the removal of iodine species from 
off-gases and liquid waste streams of nuclear power and nuclear 
fuel reprocessing plants, with emphasis on solid sorbents, 
4:18090 (ORNL/TM-6350) 

RADIOACTIVE WASTE PROCESSING/COMBUSTION 

Comparison of slagging pyrolysis and molten salt incinerators for 
treating TRU waste at the INEL, 4:18133 (TID-29095) 

R and D for an off-gas treatment system for a slagging pyrolysis 
radioactive waste incinerator. Final report for I, 4:18132 
(SAI-78-747-LJ) 

RADIOACTIVE WASTE PROCESSING/FLOTATION 

Studies on the treatment of low level radioactive simulated liquid 

waste by pressure flotation method, 4:18143 
RADIOACTIVE WASTE PROCESSING/GASEOUS WASTES 

Dry method for recycling iodine-loaded silver zeolite (Patent), 

4:18135 
RADIOACTIVE WASTE PROCESSING/HIGH-LEVEL 

RADIOACTIVE WASTES 

Formation of cermet high-level waste forms for repository 
storage, 4:18140 

Laboratory simulation of high-level liquid waste evaporation and 
storage, 4:18139 

Recovery of nonradioactive palladium and rhodium from high- 
level radioactive wastes, 4:18130 (ORNL/TM-6654) 

Reprocessing of spent nuclear fuel from the Ringhals 3 reactor 
and final disposal of high-level radioactive waste. (Answer from 
the National Institute of Radiation Protection according to the 
Conditions Act), 4:18170 (SSI-1978-021) 

RADIOACTIVE WASTE PROCESSING/LIQUID WASTES 

Dry cleaning of protective clothing, 4:18137 

Investigation of generation of liquid radioactive wastes and 
possibilities to reduce their volume in NPP Paks Pt. 1. 
Computer program for the simulation of radioactive auxiliary 
water systems, 4:18134 (VEIKI-15.97-023-2) 

Method *o process radioactive liquid wastes (Patent), 4:18144 

RADIOACTIVE WASTE PROCESSING/LOW-LEVEL 

RADIOACTIVE WASTES 

Volume reduction of low-level contaminated metal waste by 
melting (Drip melting and induction melting), 4:18141 

RADIOACTIVE WASTE PROCESSING/PRECIPITATION 

Method to process radioactive liquid wastes (Patent), 4:18144 

RADIOACTIVE WASTE PROCESSING/SOLIDIFICATION 

Asphalt properties: an ideal binder for encapsulating radioactive 
wastes, 4:18138 

Cermets for high level waste containment, 4:18124 (CONF- 
781121-16) 

Fixation of radioactive wastes in concretes and cementitious 
grouts, 4:18123 (CONF-781004-5) 

Formation of cermet high-level waste forms for repository 
storage, 4:18140 

Treatment of high-temperature waste from nuclear fuel 
reprocessing, 4:18136 

Vaporization of semi-volatile components from Savannah River 
Plant waste glass, 4:18126 (DP-1504) 

RADIOACTIVE WASTE STORAGE/HIGH-LEVEL 

RADIOACTIVE WASTES 

High-level defense waste and spent-fuel characterization for 
geologic waste repositories, 4:18177 

Laboratory simulation of high-level liquid waste evaporation and 
storage, 4:18139 

RADIOACTIVE WASTE STORAGE/RESEARCH PROGRAMS 

Office of Waste Isolation, progress report, March 1978 (For 

terminal storage program), 4:18173 (Y/OWI/TM-43/6) 
RADIOACTIVE WASTE STORAGE/SAFETY 

Waste isolation safety assessment program. Summary of FY-77 
progress, 4:18163 (PNL-2451) 

RADIOACTIVE WASTE STORAGE/STORAGE FACILITIES 

Mechanical and thermal design considerations for radioactive 
ame repositories in hard rock. Parts I and II, 4:18161 (LBL- 

) 
RADIOACTIVE WASTES 
See also HIGH-LEVEL RADIOACTIVE WASTES 
OFF-GAS SYSTEMS 
RADIOACTIVE EFFLUENTS 
RADIOACTIVE WASTES/DEGASSING 

Vaporization of semi-volatile components from Savannah River 

Plant waste glass, 4:18126 (DP-1504) 
RADIOACTIVE WASTES/ENCAPSULATION 

Some views on mechanical safety of capsules for radioactive 
waste, 4:18127 (KBS-TR-66) 

RADIOACTIVE WASTES/HEAT SOURCES : 

Nuclear wastes as a heat source (Nuclear Waste Boiler), 4:19387 
(EPRI-EM-718-W) 

RADIOACTIVE WASTES/INVENTORIES 
wy and sources of transuranic solid waste, 4:18119 (UCRL- 
) 
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RADIOAUTOGRAPHY 
See AUTORADIOGRAPHY 
RADIOBIOLOGICAL EFFECTS 
See BIOLOGICAL RADIATION EFFECTS 
RADIOCARBON DATING 
See CARBON 14 
RADIODIAGNOSIS (RADIONUCLIDES) 
See NUCLEAR MEDICINE 
RADIOGRAPHY (AUTO) 
See AUTORADIOGRAPHY 
RADIOISOTOPE HEAT SOURCES/PERFORMANCE 
Alternate power sources session. Nuclear battery hybrid 
configuration study, 4:18223 (AD-A-055182) 
RADIOISOTOPE HEAT SOURCES/SAFETY 
Interaction of 7°*PuO heat sources with terrestrial and aquatic 
environments. Environmental and radiological safety studies 
progress report, July 1-September 30, 1978, 4:18224 (LA-7577- 
PR 


) 
RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOLOGICAL PERSONNEL/RADIATION DOSES 

Occupational radiation exposure. Tenth annual report, 1977, 

4:20448 (NUREG-0463) 
RADIOMETRIC GAGES/USES 

Suitability of a continuous radiometric determination of the bulk 
density for the control of dry brown coal preparation for 
briquetting, 4:17826 

RADIOMETRIC SURVEYS/DATA ANALYSIS 

Computer-assisted analysis techniques for remote sensing data 

interpretation, 4:20525 
RADIOMETRIC SURVEYS/IMAGE PROCESSING 

Computer-assisted analysis techniques for remote sensing data 

interpretation, 4:20525 
RADIONUCLIDE MIGRATION 

(In environment.) 

Studies of radionuclide availability and migration at the Nevada 
Test Site relevant to radioactive waste disposal, 4:20339 (PNL- 
SA-6957) 

RADIONUCLIDE MIGRATION/ADSORPTION 

Overview oi Task 4 nuclide transport data, 4:18167 (PNL-SA- 

6957 


RADIONUCLIDE MIGRATION/MEETINGS 
Waste Isolation Safety Assessment Program. Task 4: contractor 
information meeting proceedings, 4:18164 (PNL-SA-6957) 
RADIORESISTANCE 
See RADIOSENSITIVITY 
RADIOSENSITIVITY/TEMPERATURE EFFECTS 
Enhancement of the effect of radiation therapy for malignant 
tumors by means of SHF hyperthermal treatment, 4:20428 
(JPRS-72169) 
RADIOWAVE RADIATION 
See also SOLAR RADIO BURSTS 
SOLAR RADIOWAVE RADIATION 
RADIOWAVE RADIATION/ABSORPTION 
Predicting proton spectra and riometer absorption from and 
theoretical modelling for U-shaped solar flare radio bursts. Final 
report July 1975-September 1977, 4:20570 (AD-A-056709) 
RADIOWAVE RADIATION/WAVE PROPAGATION 
Analysis of electron density-profiles in the lower ionosphere. Final 
report August 1-November 30, 1977, 4:20607 (AD-A-057254) 
Elf propagation in a non-stratified earth-ionosphere waveguide. 
Final report, 4:20609 (AD-A-056143) 
RADIUM/EMANATION THERMAL ANALYSIS 
Radon emanation from domestic uranium ores determined by 
modifications of the closed-can, gamma-only assay method. 
Report of investigations 1977, 4:18044 (PB-279647) 
RADIUM/ORE COMPOSITION 
Radon emanation from domestic uranium ores determined by 
modifications of the closed-can, gamma-only assay method. 
Report of investigations 1977, 4:18044 (PB-279647) 
RADIUM/SORPTION 
Sorption of long-lived radionuclides in clay and rock. Part 2, 
4:18159 (KBS-TR-98) 
RADIUM 211/ENERGY LEVELS 
Nuclear data sheets for A=211, 4:20847 
RADIUM 211/ENERGY-LEVEL TRANSITIONS 
Nuclear data sheets for A=211, 4:20847 
RADIUM 224/BIOLOGICAL RADIATION EFFECTS 
Preface to the injection tables (Pathological changes following 
injection of various doses of selected radionuclides), 4:20453 
(COO-1 19-253) 
RADIUM 224/ISOTOPE SEPARATION 
Separation of ***Ra from ***Th, 4:19945 (COO-119-253) 
RADIUM 224/TISSUE DISTRIBUTION 
Early retention and distribution of injected ?**Ra in beagles, 
4:20468 (COO-119-253) 
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RADIUM 226/BIOLOGICAL RADIATION EFFECTS 

Bone sarcoma induction in beagles by low doses from ***Pu and 
226 Ra, 4:20454 (COO-119-253) 

Preface to the injection tables (Pathological changes following 
injection of various doses of selected radionuclides), 4:20453 
(COO-119-253) 

Relationship of trabecular bone surface areas, bone turnover rates, 
and initial uptake of Pu and Ra to sites of occurrence of 
osteosarcoma in beagles, 4:20458 (COO-119-253) 

RADIUM 226/RADIATION HAZARDS 

Chemical problems associated with technologically enhanced 
natural radiation (Radiation exposure caused by alteration of 
natural sources by non-nuclear technology), 4:20450 

RADIUM 226/RADIOCHEMICAL ANALYSIS 

Natural radioactivity in geothermal waters, Alhambra Hot Springs 

and nearby areas, Jefferson County, Montana, 4:18534 
RADIUM 228/BIOLOGICAL RADIATION EFFECTS 

Preface to the injection tables (Pathological changes following 
injection of various doses of selected radionuclides), 4:20453 
(COO-119-253) 

RADIUM ISOTOPES/RADIONUCLIDE KINETICS 

Differences in the initial deposition of Pu and Ra in the skeleton, 
4:20464 (COO-119-253) 

RADIUM ISOTOPES/TISSUE DISTRIBUTION 

Correlation between initial deposition of Pu, trabecular bone 

content and tumor frequency, 4:20457 (COO-119-253) 
RADON/EMANATION THERMAL ANALYSIS 

Radon emanation from domestic uranium ores determined by 
modifications of the closed-can, gamma-only assay method. 
Report of investigations 1977, 4:18044 (PB-279647) 

RADON/ORE COMPOSITION 

Radon emanation from domestic uranium ores determined by 
modifications of the closed-can, gamma-only assay method. 
Report of investigations 1977, 4:18044 (PB-279647) 

RADON/RADIATION MONITORING 

Industrial hygiene survey. CF Chemicals, Inc., Bartow, Florida, 

4:20286 (PB-278801) 
RADON/RADIOCHEMICAL ANALYSIS 

Natural radioactivity in geothermal waters, Alhambra Hot Springs 

and nearby areas, Jefferson County, Montana, 4:18534 
RADON 202/ENERGY LEVELS 

Nuclear data sheets for A=202, 4:20845 ' 

RADON 202/ENERGY-LEVEL TRANSITIONS 

Nuclear data sheets for A= 202, 4:20845 

RADON 211/ENERGY LEVELS 
Nuclear data sheets for A=211, 4:20847 
RADON 211/ENERGY-LEVEL TRANSITIONS 
Nuclear data sheets for A=211, 4:20847 
RADON 222/RADIATION HAZARDS 

Chemical problems associated with technologically enhanced 
natural radiation (Radiation exposure caused by alteration of 
natural sources by non-nuclear technology), 4:20450 

RAFT RIVER VALLEY/GEOTHERMAL POWER PLANTS 

Semiannual progress report for the Idaho Geothermal Program, 

April 1-September 30, 1978, 4:18585 (TREE-1295) 
RAFT RIVER VALLEY/GEOTHERMAL WELLS 

Deep drilling data, Raft River Geothermal Area, Idaho. Raft 
River Geothermal Exploration Well No. 1, 4:18566 (USGS- 
OFR-77-226) 

Semiannual progress report for the Idaho Geothermal Program, 
April 1-September 30, 1978, 4:18585 (TREE-1295) 

RAIL TRANSPORT/FOUNDATIONS 

Use of tramline sleepers in coal mines: assessment of their 

requirement and development of substitutes, 4:17810 
RAINOUT 

See WASHOUT 
RANKINE CYCLE/OPERATION 

Refrigerant-114 Rankine cycle energy recovery technology from 

the gaseous diffusion industry, 4:18070 (GAT-916) 
RANKINE CYCLE POWER SYSTEMS/DESIGN 
Steam power plant (Patent), 4:19691 
Waste heat regenerating system (Patent), 4:20186 
RARE EARTH COMPOUNDS/RADIOLYSIS 

Compilation of rate constants for the reactions of metal ions in 

unusual valency states, 4:19939 (PB-283487) 
RARE EARTH COMPOUNDS/STABILITY 

Model predictions for the stability of ternary metallic hydrides, 

4:18240 

RARE EARTHS 

See also CERIUM 
DYSPROSIUM 
ERBIUM 
EUROPIUM 
GADOLINIUM 
HOLMIUM 
LANTHANUM 
LUTETIUM 


REACTOR COMPONENTS 


NEODYMIUM 
PRASEODYMIUM 
PROMETHIUM 
SAMARIUM 
TERBIUM 
THULIUM 
YTTERBIUM 
RARE EARTHS/ACTIVATION ANALYSIS 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
RARE EARTHS/BIOGEOCHEMISTRY 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
RARE EARTHS/MAGNETIC PROPERTIES 
Higher order terms in the magnetic interaction of an ion in a solid. 
Technical report, 4:19761 (AD-A-054747) 
RARE EARTHS/ROOT ABSORPTION 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
RARE GASES 
See also ARGON 
HELIUM 
NEON 
RADON 


XENON 
RARE GASES/GEOCHEMISTRY 
Rare gases in the upper mantle, 4:18636 
RARE GASES/ISOTOPE RATIO 
Rare gases in the upper mantle, 4:18636 
RATS/BEHAVIOR 
Characterization of a small chamber used for exposure to 
microwave radiation of small animals. Medical research 
progress report No. 4, 4:20496 (AD-A-055067) 
F 


See REFUSE DERIVED FUELS 
REACTION KINETICS 
See also CHEMICAL REACTION KINETICS 
Procedures for quantifying relationships between photochemical 
oxidants and precursors: supporting documentation, 4:20291 
(PB-280058) 
REACTOR ACCIDENTS 
See also ATWS 
BLOWDOWN 
EXCURSIONS 
FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
LOSS OF FLOW 
MELTDOWN 
POWER-COOLING-MISMATCH ACCIDENTS 
REACTOR CORE DISRUPTION 
ROD EJECTION ACCIDENTS 
REACTOR ACCIDENTS/DYNAMIC LOADS 
Mode and bound approximation methods for large deflections of 
dynamically loaded structures with plastic and viscoplastic 
behavior. Final technical report, 4:19174 (AD-A-054277) 
REACTOR ACCIDENTS/EXPLOSIONS 
Thermal explosion hazards in (fast) nuclear reactors, 4:19245 
REACTOR ACCIDENTS/FISSION PRODUCT RELEASE 
Radiation dose analysis of a PWR 1 accident for the projected 
reactor site at Cementon, New York, 4:20462 (AD-A-052681) 
REACTOR ACCIDENTS/PROBABILITY 
Probability intervals for the reliability of complex systems using 
Monte Carlo simulation (LIMITS code for transient overpower 
accident analysis), 4:19231 (PB-280191) 
REACTOR ACCIDENTS/RISK ASSESSMENT 
A method for risk analysis of nuclear reactor accidents, 4:19228 
(PB-279283) 
Investigation of the radiological consequences of reactor accidents 
under probabilistic aspects, 4:19205 (KFK-2500) 
REACTOR ACCIDENTS/SIMULATION 
Radiation dose analysis of a PWR 1 accident for the projected 
reactor site at Cementon, New York, 4:20462 (AD-A-052681) 
REACTOR ACCIDENTS/THERMAL STRESSES 
Very high temperature behavior of HTGR core materials, 4:19176 
(BNL-NUREG-25323) 
REACTOR CHARGING MACHINES 
Gripper-rotating device in a fuel exchanger (Patent), 4:19084 
Nuclear reactor (Patent), 4:18894 
REACTOR COMPONENTS 
See also BREEDING BLANKETS 
CONTROL ELEMENTS 
CONTROL ROD DRIVES 
FUEL ELEMENTS 
REACTOR CHARGING MACHINES 
REACTOR COOLING SYSTEMS 
REACTOR CORES 





REACTOR COMPONENTS/DECONTAMINATION 


REACTOR COMPONENTS/DECONTAMINATION 
Development of decontamination methods, 4:19942 (KFK-2500) 
REACTOR COMPONENTS/FRACTURE PROPERTIES 
Radiation damage to and fatigue evaluation of reactor end fittings, 
4:18924 
REACTOR COMPONENTS/IN-SERVICE INSPECTION 
Critical assessment of 1OCFRSO and ASME section, 4:18989 
REACTOR COMPONENTS/PHYSICAL RADIATION 
EFFECTS 
Radiation damage to and fatigue evaluation of reactor end fittings, 
4:18924 
REACTOR COMPONENTS/PROCUREMENT 
Procuring spare parts for nuclear power plants, 4:18796 
REACTOR COMPONENTS/STRESS ANALYSIS 
Finite element elastic-plastic analysis of LMFBR components, 
4:18948 
Inelastic analysis with a generalized plane strain model, 4:19061 
Thermal stresses in rectangular plates: variational and finite 
element solutions, 4:19048 
REACTOR COMPONENTS/THERMAL STRESSES 
New test device for thermal stress ratchetting (three-bar specimen) 
and some results, 4:19063 
Thermal stresses in rectangular plates: variational and finite 
element solutions, 4:19048 
REACTOR CONTROL RODS 
See CONTROL ELEMENTS 
REACTOR CONTROL SYSTEMS 
(The processes and operations ensuring the control and safe running of 
a nuclear reactor.) 
Control equipment for a nuclear reactor, 4:19127 
REACTOR CONTROL SYSTEMS/MODIFICATIONS 
Three control function modifications to improve availability at 
operating BWRs, 4:19121 
REACTOR CONTROL SYSTEMS/PERFORMANCE TESTING 
On-line performance test of power distribution prediction system 
for BWR, 4:19120 
REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 
See also PRIMARY COOLANT CIRCUITS 
SECONDARY COOLANT CIRCUITS 
SHROUDS 
REACTOR COOLING SYSTEMS/CORROSION 
Influence of the chemical composition of austenitic stainless steels 
on their corrosion behaviour in high-temperature sodium, 
4:18941 
Reduction of activation and contamination of reactor circuits, 
4:19044 (KFK-2500) 
REACTOR COOLING SYSTEMS/DESIGN 
Some problems of NPP single-loop thermal circuit optimization 
(LWGR), 4:18916 
REACTOR COOLING SYSTEMS/FLOWMETERS 
Use of pulsed-neutron sources for flow measuremnts in reactor 
research, 4:19055 
REACTOR COOLING SYSTEMS/TWO-PHASE FLOW 
Study of two-phase flow characteristics using reactor noise 
techniques (BWR; PWR), 4:18847 
REACTOR COOLING SYSTEMS/WATER CHEMISTRY 
Current interests in reactor water chemistry, 4:18835 
Reduction of activation and contamination of reactor circuits, 
4:19044 (KFK-2500) 
REACTOR CORE DISRUPTION/CONTAINMENT 
Structural and containment response to LMFBR accidents, 
4:19182 (CONF-78 1022-27) 
REACTOR CORE DISRUPTION/HYDRODYNAMICS 
Condensation from a large HCDA vapor-gas bubble onto 
structures (LMFBR), 4:19192 (CONF-781105-58) 
REACTOR CORE DISRUPTION/MATHEMATICAL MODELS 
Further development of the LMFBR accident analysis codes 
HOPE and KADIS: automatic data transfer, new equation of 
state, 4:19217 (KFK-2546) 
REACTOR CORE DISRUPTION/PHOTOGRAPHY 
Time-resolved coded aperture imaging system for nuclear fuel 
motion measurements, 4:19278 
REACTOR CORE DISRUPTION/THERMODYNAMICS 
Condensation from a large HCDA vapor-gas bubble onto 
structures (LMFBR), 4:19192 (CONF-781105-58) 
REACTOR CORES 
Reactor (Patent; pressure tube reactor), 4:18925 
REACTOR CORES/HEAT TRANSFER 
Steady state thermal analysis of PWRs by a single-pass procedure 
using a simplified nodal layout, 4:18863 
REACTOR CORES/MELTDOWN 
Experiments with simulated large core melts (preliminary project), 
4:19206 (KFK-2500) 
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REACTOR CORES/NEUTRON FLUX 
Kalman filter applied to estimation of neutron flux distribution and 
optimum allocation of in-core detectors, 4:19037 
REACTOR CORES/POWER DISTRIBUTION 
General approach to numerical analysis of nodal equations, 
4:19033 
REACTOR CORES/SEISMIC EFFECTS 
HTGR core model response to simultaneous horizontal and 
vertical excitations, 4:18896 (BNL-NUREG-25328) 
Seismic model test of the GCFR core and core support structure, 
4:19251 
REACTOR CORES/TURBULENT FLOW 
An investigation of altered transverse transport of axial 
momentum in coolant flows during oscillatory instabilities, 
4:19029 
REACTOR DECOMMISSIONING 
Decommissioning aspects of nuclear power plants, 4:18995 
Development of methods and techniques for the decommissioning 
and ultimate disposal of nuclear facilities, 4:19208 (K FK-2500) 
Technology, safety and costs of decommissioning a reference 
pressurized water reactor power station. Volume 2. Appendices. 
Final report January 1976-May 1978, 4:18861 (PB-282863) 
Technology, safety and costs of decommissioning a reference 
pressurized water reactor power station. Volume 1. Final report 
Jan 1976-May 1978, 4:18860 (PB-282383) 
REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 
REACTOR FUELING 
BWR Servicing and Refueling Improvement Program: Phase I 
summary report, 4:18801 (COO-4174-1) 
REACTOR FUELING/PERFORMANCE TESTING 
Windscale CAGR handling rig - ten years testing, 4:18907 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION/ELECTRIC CABLES 
Ceramic end seal design for high temperature high voltage nuclear 
instrumentation cables (Patent), 4:20245 
REACTOR INTERNALS/DESIGN 
HTGR Generic Technology Program. Safety, systems and 
component design and development. Quarterly progress report 
for the period ending September 30, 1978, 4:19200 (GA-A- 


15132) 
REACTOR INTERNALS/FLOW REGULATORS 
Core envelope for nuclear reactors (Patent), 4:19072 
REACTOR KINETICS 
Study on automatic diagnosis of abnormality in nuclear reactor 
systems, 4:19038 
REACTOR KINETICS/BENCHMARKS 
Critical experimental study of integral physics parameters in 
simulated LMFBR meltdown cores, 4:19183 (CONF-781022-28) 
REACTOR KINETICS/MULTI-PARAMETER ANALYSIS 
Identification of BWR dynamics from autoregressive analysis of 
multivariable experiments, 4:18849 
REACTOR KINETICS EQUATIONS/ANALYTICAL SOLUTION 
Solution of the point kinetics equations by the matrix exponential 
method, 4:19028 (ZJE-206) 
REACTOR LATTICE PARAMETERS 
Sensitivity and uncertainty analysis for mixed-oxide thermal 
reactor parameters, 4:19032 
REACTOR LATTICE PARAMETERS/BENCHMARKS 
Benchmarking of the ARMP system against large-scale mockup 
experiments, 4:18880 
REACTOR LATTICE PITCH 
See REACTOR LATTICE PARAMETERS 
REACTOR LATTICES/NEUTRON TRANSPORT 
Resolved resonance processing in the AMPX modular code 
system, 4:20878 (ORNL/RSIC-41) 
REACTOR LICENSING 
Question raised in the Bundestag. Regulations which have to be 
paid attention to in connection with the construction of nuclear 
wer plants, and scrutinizing these regulations, 4:18996 
REACTOR LICENSING/LEGAL ASPECTS 
Indexes to Nuclear Regulatory Commission issuances, July- 
September 1977, 4:18979 (NTISUB/C/ 142-403) 
Licensing procedure for fast breeders. Question raised in the 
Bundestag (German Federal Republic), 4:18987 
Nuclear Regulatory Commission issuances, 4:18980 (NTISUB/D/ 
142-008) 
REACTOR MAINTENANCE 
BWR Servicing and Refueling Improvement Program: Phase I 
summary report, 4:18801 (COO-4174-1) 
Coordinated design reviews to improve access and reduce 
radiation exposure, 4:18785 
REACTOR MATERIALS 
(See also specific materials.) 
See also NUCLEAR FUELS 
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REACTOR MATERIALS/FATIGUE 

Specimen size considerations in fatigue-crack growth rate testing 
(LMFBR; SS-304), 4:18934 (HEDL-TME-78-99) 

REACTOR MATERIALS/FRACTURE PROPERTIES 

Specimen size considerations in fatigue-crack growth rate testing 
(LMFBR; SS-304), 4:18934 (HEDL-TME-78-99) 

REACTOR MATERIALS/MECHANICAL PROPERTIES 

Matpro-version 10: a handbook of materials properties for use in 
the analysis of light water reactor fuel rod behavior, 4:18808 
(TREE-NUREG-1180) 

REACTOR MATERIALS/PHYSICAL RADIATION EFFECTS 

Formulation of constituitive laws for deformation during 
irradiation, 4:19791 (UWFDM-254) 

REACTOR MATERIALS/THERMAL STRESSES 

Very high temperature behavior of HTGR core materials, 4:19176 

(BNL-NUREG-25323) 
REACTOR NOISE 
Method of experimental power reactor noise analysis without use 
of high power reactor, 4:19036 
REACTOR NOISE/CORRELATION FUNCTIONS 
New correlation method for transit-time estimation, 4:18853 
REACTOR NOISE/DATA ANALYSIS 
Experimental and theoretical noise analysis investigations in 
boiling water reactors (BWR), 4:18848 
REACTOR NOISE/MATHEMATICAL MODELS 
BWR simulation diagnosis by noise analysis, 4:18804 
REACTOR NOISE/MEETINGS 
Reactor noise - SMORN II, 4:18799 
REACTOR NOISE/SIMULATION 

BWR simulation diagnosis by noise analysis, 4:18804 

Description of void effects in a large BWR by means of a 
stochastic theory and simulation in a zero-power reactor, 
4:18852 

Experimental and numerical investigation of the local and global 
components of boiling noise (BWR), 4:18854 

REACTOR PROTECTION SYSTEMS 
Evaluation study on the protection system of the Experimental 
Multi-purpose High Temperature Reactor, 4:19270 
REACTOR PROTECTION SYSTEMS/ELECTRONIC 
CIRCUITS 
Safety amplifier prototype, 4:19234 (PPGM-L123-76) 
REACTOR PROTECTION SYSTEMS/ON-LINE CONTROL 

SYSTEMS 

Safety-technical comparison of a hard-wired dynamic reactor 
protection system with a computerized alternative. Pt. 2, 
4:19115 (GRS-9) 

REACTOR PROTECTION SYSTEMS/RELIABILITY 

Investigations of anticipated transients without reactor scram and 
other selected safety devices (BWR; PWR), 4:19240 

REACTOR PROTECTION SYSTEMS/SEISMIC EFFECTS 

Performance of fire protection systems under post-earthquake 

conditions, 4:19257 
REACTOR SAFETY 

(Theoretical and experimental investigations of the behavior of reactor 
types and designs under various real or hypothetical accidents.) 
See also REACTOR SAFETY EXPERIMENTS 

IAEA program of safety missions to operating reactors in member 
states, 4:19265 

REACTOR SAFETY/INFORMATION CENTERS 

NRC/RSR data bank program (BWR;PWR), 4:19195 (CONF- 
781105-70) 

REACTOR SAFETY/RECOMMENDATIONS 

Publication concerning the draft of a Safety Guide for nuclear 
power plants by the International Atomic Energy Agency. 
Dated February 3rd, 1978, 4:18986 

REACTOR SAFETY/RESEARCH PROGRAMS 

HTGR Generic Technology Program. Safety, systems and 
component design and development. Quarterly progress report 
for the period ending September 30, 1978, 4:19200 (GA-A- 
15132) 

Nuclear reactor safety. Quarterly progress report, April 1-June 30, 
1978 (BWR; PWR; HTGR; LMFBR; GCFR), 4:19223 
(NUREG/CR-0385) 

Reports on the projects in the field of reactor safety sponsored by 
the Federal Ministry for Research and Technology. Period 
under review: April Ist until June 31st, 1977, 4:19201 (GRS-F- 
45) 

Reports on the projects in the field of reactor safety sponsored by 
the Federal Ministry for Research and Technology. Period 
under review: Ist July until 30th September, 1977, 4:19202 
(GRS-F-47) 

REACTOR SAFETY EXPERIMENTS 
See also ECCS 


REFRIGERATING MACHINERY 


REACTOR SAFETY EXPERIMENTS/INFORMATION 
SYSTEMS 


Calculation of local conditions data and uncertainty bands for 
inclusion to the NRC heat transfer data bank for semiscale test 
S-02-9, 4:19190 (CONF-781 105-15) 

REACTOR SITING 
See SITE SELECTION 
REACTOR TECHNOLOGY/INTERNATIONAL COOPERATION 
International cooperation on breeder reactors, 4:18950 
REACTOR TECHNOLOGY/TECHNOLOGY TRANSFER 
Helping transfer technology to developing countries, 4:18999 
REACTOR VESSELS/DESIGN 

Dried hot concrete vessel for nuclear reactors: proposal of a new 

design concept (LMFBR), 4:18943 
REACTOR VESSELS/SEALS 

Cover gas seal components. Quarterly technical progress report, 
April-June 1978, 4:18932 (ESG-DOE- 13240) 

Cover gas seal components. Quarterly technical progress report, 
July-September 1978, 4:18933 (ESG-DOE- 13248) 

REACTOR VESSELS/STRAIN SOFTENING 
Endochronic model for nonlinear triaxial behavior of concrete, 


REACTOR VESSELS/TEMPERATURE CONTROL 
Device for thermal protection of a nuclear reactor vessel (Patent), 
4:18938 
REACTORS 
See also BREEDER REACTORS 
FLUID FUELED REACTORS 
GAS COOLED REACTORS 
HEAVY WATER MODERATED REACTORS 
HYDRIDE MODERATED REACTORS 
LIQUID METAL COOLED REACTORS 
POWER REACTORS 
RESEARCH AND TEST REACTORS 
THERMAL REACTORS 
WATER COOLED REACTORS 
REACTORS/NEUTRON TRANSPORT 
MACK/MACKLIB system for nuclear response functions, 
4:20877 (ORNL/RSIC-41) 
RECORDING SYSTEMS/RADIATION HARDENING 
Radiation testing and hardening of the Close-In Recording System 
(CIRS). Final report, March-July 1977, 4:20234 (AD-A-055929) 
RECYCLE (FUEL) 
See FUEL CYCLE 
RECYCLING/TECHNOLOGY ASSESSMENT 
Wastewater treatment for reuse and its contribution to water 
supplies. Final report April 1975-September 1976, 4:19650 (PB- 
280145) 


RED LEVEL-3 REACTOR 
See CRYSTAL RIVER-3 REACTOR 
RED SEA/HYDROTHERMAL SYSTEMS 
Changing hydrothermal activity in the Atlantis II Deep 
geothermal system, 4:18541 
REDWING PRAIRIE ISLAND-1 REACTOR 
See PRAIRIE ISLAND-1 REACTOR 
REDWING PRAIRIE ISLAND-2 REACTOR 
See PRAIRIE ISLAND-2 REACTOR 
REFINERY GASES/CHEMICAL ANALYSIS 
Atmospheric chemistry of potential emissions from fuel 
conversion facilities. A smog chamber study. Final report, 
4:17951 (PB-278914) 
REFRACTORIES/MECHANICAL PROPERTIES 
Development trends in materials for very high thermal loads (T = 
1100C), 4:19755 
REFRACTORIES/OXIDATION 
Development trends in materials for very high thermal loads (T = 
1100C), 4:19755 
REFRACTORIES/VAPOR PLATING 
Growth of refractory oxide layers by electrochemical vapor 
deposition (EVD) at elevated temperatures, 4:19508 
REFRACTORY METALS/MECHANICAL PROPERTIES 
Development trends in materials for very high thermal loads (T = 
1100C), 4:19755 
REFRACTORY METALS/OXIDATION 
Development trends in materials for very high thermal loads (T = 
1100C), 4:19755 
REFRACTORY METALS/STRAIN AGING 
Deformation processes in refractory metals. Progress report, 
December 1, 1977-November 30, 1978, 4:19744 (ORO-3262-58) 
REFRIGERANTS 
See also FREONS 
REFRIGERANTS/THERMODYNAMIC PROPERTIES 
Working fluids for compression heat pump-properties and criteria 
for choice, 4:19553 
REFRIGERATING MACHINERY 
See also REFRIGERATORS 





REFRIGERATING MACHINERY/EFFICIENCY 


Cryogenic-coolant *He-superconductor interaction. Final report, 
4:19983 (N-78-21406) 
REFRIGERATING MACHINERY/EFFICIENCY 
Possibility of better utilization of heat for driving refrigeration 
machinery and heat pumps, 4:19527 
REFRIGERATING MACHINERY/LIFE-CYCLE COST 
Central cooling: compressive chillers, 4:19516 (ANL/CES/TE- 


78-2) 
REFRIGERATING MACHINERY/PERFORMANCE 
Central cooling: compressive chillers, 4:19516 (ANL/CES/TE- 
78-2) 
REFRIGERATORS/CONTROL EQUIPMENT 
Refrigeration load shedding control device (Patent), 4:19542 
Refrigeration load shedding control device (Patent), 4:19543 
REFRIGERATORS/DESIGN 
Neon refrigerator for cooling magnetic systems, 4:19991 
REFRIGERATORS/ENERGY CONSERVATION 
Refrigeration load shedding control device (Patent), 4:19542 
Refrigeration load shedding control device (Patent), 4:19543 
REFRIGERATORS/THERMAL ENERGY STORAGE 
EQUIPMENT 
Thermal energy storage demonstration unit for Vuilleumier 
cryogenic cooler. Final report, 15 October 1976-31 July 1977, 
4:19288 (AD-A-054466) 
REFRIGERATORS/WASTE HEAT 
Hot water system (Patent), 4:19637 
Installation for heating a fluid, preferably water, in a conventional 
central heating system, using the waste heat produced by a 
number of refrigerators (Patent), 4:19590 
REFUSE 
See SOLID WASTES 
REFUSE DERIVED FUELS 
See also INDUSTRIAL WASTES 
MUNICIPAL WASTES 
SOLID WASTES 
SYNTHETIC FUELS 
REFUSE DERIVED FUELS/FABRICATION 
Problems of compacting straw, 4:18269 (CONF-7710156-) 
REFUSE DERIVED FUELS/PHYSICAL PROPERTIES 
Problems of compacting straw, 4:18269 (CONF-7710156-) 
REFUSE DERIVED FUELS/PRODUCTION 
Multi-stage pneumatic municipal solid waste separation and 
recovery of a plurality of classifications (Patent), 4:20155 
REGENERATIVE FUEL CELLS/DESIGN 
Anhydrous H2/Ch regenerative fuel cell (Patent), 4:19495 
Combination cell (Patent; electrolytic regenerative hydrogen- 
oxygen fuel cells), 4:19498 
Hydrogen/chlorine regenerative fuel cell (Patent), 4:19496 
REGION I 
See NORTH ATLANTIC REGION 
REGION II 
See MID-ATLANTIC REGION 
REGION V 
See GREAT LAKES REGION 
REGION VI 
See SOUTHWEST REGION 
REGION X 
See PACIFIC NORTHWEST REGION 
REGOLITH 
See OVERBURDEN 
REINDEER 
See DEER 
REMOTE HANDLING EQUIPMENT 
Engineering study for an equipment system for retrieval/handling 
of buried transuranic waste, 4:18178 
Equipment for testing and repair of inaccessible surfaces (Patent), 
4:19087 
Fuel pellet inspection system for remote operation and 
maintenance, 4:18082 
Remote fabrication of nuclear fuel pellets, 4:18080 
Test system carrier for the ultrasonic testing of the area of 
connecting nozzles in the case of pressure vessels, in particular 
reactor pressure vessels from nuclear power plants (Patent), 
4:19059 
REMOTE SENSING/DATA ANALYSIS 
Computer-assisted analysis techniques for remote sensing data 
interpretation, 4:20525 
REMOTE SENSING/MEASURING METHODS 
Estimation of the under-surface temperature pattern by dynamic 
remote sensing, 4:20523 
REMOTE SENSING/RADAR 
Light detection and ranging (LIDAR). Volume 2. 1975-June, 1978 
(a bibliography with abstracts). Report for 1975-June 78 (268 
abstracts), 4:20280 (NTIS/PS-78/0640) 
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REMOTE SENSING/TECHNOLOGY UTILIZATION 
Remote sensing applied to environmental pollution detection and 
management (a bibliography with abstracts). Report for 1964- 
July 1978, 4:20283 (NTIS/PS-78/0789) 
RENEWABLE ENERGY SOURCES 
See also BIOMASS 
GEOTHERMAL ENERGY 
SOLAR ENERGY 
WAVE POWER 
WIND POWER 
Interactive planning workshop. Volume 1. Working papers, 
4:19421 (CONF-781094-) 
Perceived Canadian role for renewable energy, 4:18329 (CONF- 
7710156-) 
RENEWABLE ENERGY SOURCFS/CANADA 
Renewable energy technology in F'rince Edward Island, 4:19468 
RENEWABLE ENERGY SOURCES/RESOURCE 
ASSESSMENT 
Renewable energy use in Tennessee: status and barriers, 4:19471 
RENEWABLE ENERGY SOURCES/TECHNOLOGY 
ASSESSMENT 
Energy resources and energy demand until the period 1985 to 
2020, 4:19436 
RENSSELAER CRITICAL FACILITY/REACTOR OPERATION 
L. David Walthousen Memorial lecture, 4:19147 
REPRODUCTION/INHIBITION 
Effect of petroleum-related pollutants on Aurelia growth and 
development. Progress report, September 12, 1977-November 
15, 1978, 4:20481 (ORO-5593-1) 
RESEARCH AND TEST REACTORS 
See also PURNIMA REACTOR 
RESEARCH REACTORS 
TRIGA TYPE REACTORS 
RESEARCH AND TEST REACTORS/FUEL CYCLE 
U.S. reduced-enrichment research and test reactors program, 
4:19153 
RESEARCH AND TEST REACTORS/FUEL PLATES 
Enrichment reduction in research and test reactors, 4:19158 
Near-term reduced-enrichment conversions of plate-type research 
and test reactors, 4:19156 
RESEARCH AND TEST REACTORS/SAFEGUARDS 
Safeguards requirements for research and test reactors using 
highly enriched uranium and reduced enrichments, 4:19157 
RESEARCH REACTORS 
See also ACPR REACTOR 
BGRR REACTOR 
FFTF REACTOR 
IBR-2 REACTOR 
KUR REACTOR 
NSRR REACTOR 
TRIGA-2-BANDUNG REACTOR 
ZPPR REACTOR 
RESEARCH REACTORS/FUEL PLATES 
Development of advanced high-uranium-density reduced- 
enrichment plat-type fuels, 4:19154 
RESEARCH REACTORS/REACTOR CONTROL SYSTEMS 
Frequency response testing of ZPRL control system with pseudo 
random signal, 4:19117 
RESEARCH REACTORS/REACTOR CORES 
Feasibility study of high flux beam reactor using medium-enriched 
uranium (Mittelfluss-strahlrohr reactor), 4:19159 
RESEARCH REACTORS/REACTOR PROTECTION SYSTEMS 
Safety amplifier prototype, 4:19234 (PPGM-L 123-76) 
RESEARCH REACTORS/REACTOR SAFETY 
IAEA program of safety missions to operating reactors in member 
states, 4:19265 
RESEARCH REACTORS/REACTOR STABILITY 
Frequency response testing of ZPRL control system with pseudo 
random signal, 4:19117 
RESERVOIR ENGINEERING 
Chemical engineer in petroleum engineering, 4:17910 
RESERVOIR ENGINEERING/MANAGEMENT 
Geothermal reservoir management, 4:18612 (UCB/SERL-78-5) 
RESERVOIR ROCK 
See also FRACTURED RESERVOIRS 
RESERVOIR ROCK/ELECTRICAL PROPERTIES 
Form and amplitude of SP curves on a collector model with an 
impermeable or low-permeable interstratification, 4:17883 
RESERVOIR ROCK/FLUID FLOW 
Numerical procedures for simulating flow phenomena in 
underground reservoirs, 4:17874 
RESERVOIR ROCK/MATHEMATICAL MODELS 
—— simulation in the development of North Sea oil fields, 
4:17911 
RESIDENTIAL BUILDINGS 
See also APARTMENT BUILDINGS 
HOUSES 
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RESIDENTIAL BUILDINGS/AIR CONDITIONING 
Examination of heat pump systems in a detached house estate, 
4:19573 
RESIDENTIAL BUILDINGS/ENERGY CONSUMPTION 
Fuel utilization in residences. Final report, 4:19569 (EPRI-EA- 
894) 
RESIDENTIAL BUILDINGS/ENERGY DEMAND 
Fuel utilization in residences. Final report, 4:19569 (EPRI-EA- 


RESIDENTIAL BUILDINGS/HEAT RECOVERY 
EQUIPMENT 
Heat recovery from waste water using heat pumps, 4:19575 
RESIDENTIAL BUILDINGS/SOLAR AIR CONDITIONING 
EPRI/SHAC, 4:18441 
RESIDENTIAL BUILDINGS/SOLAR HEATING SYSTEMS 
Solar demonstrations on federal residences--better planning and 
management control needed, 4:18419 (PB-279700) 
RESIDENTIAL BUILDINGS/SOLAR SPACE HEATING 
EPRI/SHAC, 4:18441 
RESIDENTIAL BUILDINGS/SOLAR WATER HEATING 
Evaluation of economics of hotel/motel solar hot water projects, 
4:18461 (IS-M-164) 
Experience on design and operation of hotel/motel solar hot water 
systems, 4:18462 (IS-M-165) 
Solar water heating economic feasibility, capture potential, and 
incentives. Final report, 4:18463 (PB-279855) 
RESIDENTIAL BUILDINGS/WATER 
Water conservation: residential impacts, 4:19567 (AD-A-053522) 
RESIDENTIAL SECTOR/ELECTRIC POWER 
Application potential of a time-zones tariff for the electricity 
consumption in the household range, 4:19457 
RESIDENTIAL SECTOR/TOTAL ENERGY SYSTEMS 
Residential application of total energy (Jersey City, New Jersey), 
4:19373 (EPRI-EM-718-W) 
RESIDUAL FUELS/COMBUSTION 
Reduction of atmospheric pollutants during the burning of 
residual fuel oil in large boilers, 4:18739 
RESIDUAL FUELS/METHANATION 
Synthesis of methane with combined isotherms and adiabatic 
reactors, 4:18253 
RESIDUAL OILS 
See PETROLEUM RESIDUES 
RESIDUES 
See also ASHES 
RESIDUES/COKING 
Coal conversion. 1977 technical report, 4:17668 (DOE/ET-0061/ 


1) 
Coal liquefaction. Quarterly report, October-December 1977, 
4:17686 (DOE/ET-0026/4) 
RESIDUES/GASIFICATION 
Coal conversion. 1977 technical report, 4:17668 (DOE/ET-0061/ 


Coal liquefaction. Quarterly report, October-December 1977, 
4:17686 (DOE/ET-0026/4) 
RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESINS/MUTAGENESIS 
In vitro mutagenicity testing. I. Kermide 601 resin, Sylgard 184 
encapsulating resin, and Sylgard 184 curing agent (Ames 
Salmonella assay system used), 4:20478 (LA-7437-MS) 
RESISTIVITY (ELECTRIC) 
See ELECTRIC CONDUCTIVITY 
RESISTIVITY LOGGING 
Well logging apparatus with pad-mounted vertical electrode array 
for measuring the resistivity of the flushed zone (Patent), 
4:20246 
RESISTIVITY LOGGING/MEASURING INSTRUMENTS 
Substantiation of methods and the selection of probes for 
determining stratal electrical parameters and penetration zone, 
4:20247 
RESONANCE PARTICLES 
See also MESON RESONANCES 
PSI-3105 RESONANCES 
RESONANCE PARTICLES/COHERENT PRODUCTION 
Polarization phenomena in hadron collisions at low momentum 
transfers, 4:20778 
RESONANCE PARTICLES/DUAL RESONANCE MODEL 
Spontaneous vacuum transitions and the quark structure of 
resonances in dual models, 4:20760 (JINR-D-1,2-10400) 
RESONANCE PARTICLES/QUARK MODEL 
Spontaneous vacuum transitions and the quark structure of 
resonances in dual models, 4:20760 (JINR-D-1,2-10400) 
RESOURCE CONSERVATION 
Urban waste energy recovery. Commercialization Phase III 
planning, 4:19470 (DOE/ERD-0002) 


RICHLAND FFTF REACTOR 


RESPIRATION 

Exposure of primates for one year to electric and magnetic fields 
associated with elf communications systems. Interim report, 
October 1975-December 1976, 4:20497 (AD-A-055399) 

RESPIRATORY SYSTEM 
See also LUNGS 
RESPIRATORY SYSTEM/CUMULATIVE RADIATION 

EFFECTS 

Deposition, translocation, and effects of transuranic particles 
inhaled by experimental animals, 4:20475 (PNL-SA-6489) 

RESPIRATORY SYSTEM/CYTOLOGICAL TECHNIQUES 

Automated analysis and separation of cells from the respiratory 

tract: preliminary characterization studies in hamsters, 4:20399 
RESPIRATORY SYSTEM/PHYSIOLOGY 

Physiological response to atmospheric pollutants, 4:20484 (PB- 
280413) 

RESPIRATORY SYSTEM/RADIATION DOSES 

Deposition, translocation, and effects of transuranic particles 
inhaled by experimental animals, 4:20475 (PNL-SA-6489) 

RESPIRATORY SYSTEM/RADIONUCLIDE KINETICS 

Deposition, translocation, and effects of transuranic particles 

inhaled by experimental animals, 4:20475 (PNL-SA-6489) 
RETINA/PATHOLOGICAL CHANGES 

Comparison of the maximum permissible exposure with the doses 
required to induce retinal alterations from Q-switched ruby laser 
exposures. Interim report, 1 August-31 October 1976, 4:20491 
(AD-A-054119) 

Retinal alterations produced by low level gallium arsenide laser 
exposure. Interim report, 1 May-31 December 1976, 4:20492 
(AD-A-054122) 

REVERSE-FIELD PINCH/DESIGN 
Some design aspects of a large reverse field pinch experiment, 


4: 
REVERSE-FIELD PINCH/STABILITY 
Stability of axisymmetric field-reversed equilibria of arbitrary ion 
gyroradius, 4:21029 
RHENIUM/SORPTIVE PROPERTIES 
Chemisorption on perfect surfaces and structural defects. 
Technical report (Hand N on W, Mo, Ir, Re), 4:19762 (AD-A- 
056535) 
RHENIUM FLUORIDES/CHEMICAL REACTIONS 
Xe complexes with Pt, Pd fluorides; Chlorine-2 oxidation by 
transition metal hexafluorides, 4:19893 (LBL-8088) 
RHESUS MONKEYS 
See MACACUS 
RHO-765 RESONANCES/MASS SPECTRA 
Hadron production from muon scattering at 219 GeV 
(Preliminary results, 219 GeV, upper limits, angular 
distributions, recoil protons), 4:20702 (COO-3064-015) 
RHODIUM/EROSION 
Friction and metal transfer for single-crystal silicon carbide in 
contact with various metals in vacuum, 4:19775 (N-78-21294) 
Wear of single-crystal silicon carbide in contact with various 
metals in vacuum, 4:19776 (N-78-21295) 
RHODIUM/SEPARATION PROCESSES 
Recovery of nonradioactive palladium and rhodium from high- 
level radioactive wastes, 4:18130 (ORNL/TM-6654) 
RHODIUM/SLIDING FRICTION 
Friction and metal transfer for single-crystal silicon carbide in 
contact with various metals in vacuum, 4:19775 (N-78-21294) 
RHODOPSEUDOMONAS/BIOCHEMICAL REACTION 
KINETICS 
Orientation of chromophores in reaction centers of 
Rhodopseudomonas sphaeroides. Evidence for two absorption 
bands of the dimeric primary electron donor, 4:20395 
Reconstituted energy transfer from antenna pigment-protein to 
reaction centers isolated from Rhodopseudomonas sphaeroides, 
4:20390 
Secondary electron transfer in reaction centers of 
Rhodopseudomonas sphaeroides. Out-of-phase periodicity of 
two for the formation of ubisemiquinone and fully reduced 
ubiquinone, 4:20389 
RHODOPSEUDOMONAS/PHOTOCHEMISTRY 
Kinetics of electron transfer between the primary and the 
secondary electron acceptor in reaction centers from 
Rhodopseudomonas sphaeroides, 4:20392 
Reconstituted energy transfer from antenna pigment-protein to 
— centers isolated from Rhodopseudomonas sphaeroides, 
20390 


RIBONUCLEIC ACID 


See RNA 
RIBOSOMES/BIOCHEMICAL REACTION KINETICS 
Triangulation of proteins in the 30 S ribosomal subunit of 
Escherchia coli, 4:20394 
RICHLAND FFTF REACTOR 
See FFTF REACTOR 





RICHLAND NPR REACTOR 


RICHLAND NPR REACTOR 
See N-REACTOR 
RIEMANN WAVES 
See SHOCK WAVES 
RINGHALS-1 REACTOR/REACTOR SAFETY 
Report on safety related occurrences and reactor trips July 1, 
1977-December 31, 1977, 4:19235 (SKI-1977-4) 
RINGHALS-2 REACTOR/REACTOR SAFETY 
Report on safety related occurrences and reactor trips July 1, 
1977-December 31, 1977, 4:19235 (SKI-1977-4) 
RINGS (STORAGE) 
See STORAGE RINGS 
RISER CRACKING 
See COAL LIQUEFACTION 
RIVERS 
See also ARKANSAS RIVER 
POTOMAC RIVER 
STREAMS 
Geography of energy production in france. VI. The great valleys: 
the Rhone, the Rhine, and the Durance, 4:19459 
RNA 
(Ribonucleic acid.) 
RNA/BIOCHEMICAL REACTION KINETICS 
Nature of the polypeptide encoded by each of the 10 double- 
stranded RNA segments of reovirus type 3, 4:20377 
ROADS/DATA COMPILATION 
Highway statistics, 1976. Annual report, 1976, 4:19601 (PB- 
282479 
ROADS/MAINTENANCE 
Rapid patching of deteriorated concrete using polymer concrete, 
4:19822 (BNL-24217) 
ROADS/REPAIR 
Rapid patching of deteriorated concrete using polymer concrete, 
4:19822 (BNL-24217) 
ROADS/SURFACE TREATMENTS 
Thin sand filled resin overlays, 4:19821 (BNL-24079) 
ROBERT E. GINNA-1 REACTOR 
See GINNA-1] REACTOR 
ROCK DRILLING/PRESSURE DEPENDENCE 
Influence of high pressures and temperatures on the state of rocks 
during the drilling of boreholes, 4:18598 (CONF-751270- 
(Summ.)) 
ROCK DRILLING/TEMPERATURE EFFECTS 
Influence of high pressures and temperatures on the state of rocks 
during the drilling of boreholes, 4:18598 (CONF-751270- 
(Summ.)) 
ROCKETS/SAFETY 
Test plan for intermediate range airblast propagation 
measurements (Simulation of missile explosions early in flight 
test), 4:19964 (SAND-78-1703) 
ROCKS 
See also IGNEOUS ROCKS 
METAMORPHIC ROCKS 
PHOSPHATE ROCKS 
RESERVOIR ROCK 
ROCKS/CHEMICAL COMPOSITION 
Kinetics and reversibility of radionuclide sorption reactions with 
rocks, 4:20341 (PNL-SA-6957) 
Uranium in waters and aquifer rocks at the Nevada Test Site, Nye 
County, Nevada, 4:18059 
ROCKS/CHEMICAL PROPERTIES 
Studies of physical and chemical properties of rocks in geothermal 
fields, 4:18543 
ROCKS/ELECTRIC CONDUCTIVITY 
Determination of the mechanical strength of coal-containing rock 
by measuring the apparent electrical resistance in exploratory 
boreholes, 4:17730 
ROCKS/GEOCHEMISTRY 
Geochemistry of ore forming elements of basic and ultrabasic 
rocks (Monograph in Russian), 4:20540 
ROCKS/HARDNESS 
Determination of the mechanical strength of coal-containing rock 
by measuring the apparent electrical resistance in exploratory 
boreholes, 4:17730 
ROCKS/HYDROTHERMAL ALTERATION 
Alteration of rocks due to geothermal activity in Satsuma-Iwo 
Jima, 4:18544 
Discrimination of hydrothermally altered and unaltered rocks in 
visible and near infrared multispectral images, 4:20526 
ROCKS/INFRARED SPECTRA 
Discrimination of hydrothermally altered and unaltered rocks in 
visible and near infrared multispectral images, 4:20526 
ROCKS/MINERALOGY 
Kinetics and reversibility of radionuclide sorption reactions with 
rocks, 4:20341 (PNL-SA-6957) 
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ROCKS/PHYSICAL PROPERTIES 
Studies of physical and chemical properties of rocks in geothermal 
fields, 4:18543 
ROCKS/RADIONUCLIDE MIGRATION 
Theoretical and experimental evaluation of waste transport in 
selected rocks, 4:18180 (PNL-SA-6957) 
ROCKS/SORPTIVE PROPERTIES 
Kinetics and reversibility of radionuclide sorption reactions with 
rocks, 4:20341 (PNL-SA-6957) 
Measurement of sorption ratios for selected radionuclides on 
various aw for media, 4:20344 (UCID-17928) 
ROCKS/S A 
Kinetics and reversibility of radionuclide sorption reactions with 
rocks, 4:20341 (PNL-SA-6957) 
ROCKS/VISIBLE SPECTRA 
Discrimination of hydrothermally altered and unaltered rocks in 
visible and near infrared multispectral images, 4:20526 
ROD BUNDLES/HEAT TRANSFER 
Method for approximate computation of three-dimensional 
currents of a cooling agent in a bundle of rods, 4:20134 
= EJECTION A /HEAT TRANSFER 
Light-water reactor kinetics analysis with feedback, 4:19263 
ROD EJECTION ACCIDENTS/HYDRAULICS 
Light-water reactor kinetics analysis with feedback, 4:19263 
ROOFS/THERMAL INSULATION 
Roof insulation support system (Patent), 4:19974 
ROTARY ENG: ESIGN 
Rotating-piston engine (Patent), 4:20195 
Rotating-piston engine (Patent), 4:20189 
Rotating-piston engine (Patent), 4:20190 
Rotating-piston internal combustion engine (Patent), 4:19689 
ROTORS/DESIGN 
Rotor member for superconducting generator (Patent), 4:19986 
ROWE YANKEE REACTOR/ECCS 
ECCS backfits at Yankee Rowe, 4:19254 
RUBBERS/MATERIALS RECOVERY 
Freeze-and-smash process to release the value of scrap, 4:19653 
RUBBERS/STANDARDS 
Solar energy systems - standards for rubber seals. Final report, 
4:18491 (PB-280114) 
RUBIDIUM/ACTIVATION ANALYSIS 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
RUBIDIUM/BIOGEOCHEMISTRY 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
RUBIDIUM/DEFECTS 
Search for atomic vacancies in computer-simulated liquid 
rubidium, 4:19758 
RUBIDIUM/ELECTRON-ATOM COLLISIONS 
Electron impact excitation of autoionizing states in alkali atoms, 
:2 


RUBIDIUM/OPTICAL FILTERS 
Ultrahigh-Q isotropically sensitive optical filter employing atomic 
resonance transitions, 4:20050 
RUBIDIUM/ROOT ABSORPTION 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
RUBIDIUM/SELF-DIFFUSION 
Search for atomic vacancies in computer-simulated liquid 
rubidium, 4:19758 
RUBIDIUM 82/BETA-PLUS DECAY 
Half-lives of **Sr and **Rb, 4:18220 
RUBY LASERS/PULSES 
Picosecond pulses from a ruby laser with passive switching of an 
electrooptic shutter, 4:20084 
RUNAWAY ELECTRONS/RELAXATION 
Quasilinear relaxation of runaway electrons in a hf heated tokamak 
lasma, 4:20952 (IPPCZ-215) 
RUNAWAY (REACTOR ACCIDENT) 
See EXCURSIONS 
RURAL AREAS/AEROSOLS 
Aerosol characterization at Colstrip, Montana spring and fall, 
1975. Technical memo, 4:20289 (PB-279974) 
RUTHENIUM 
States of electrodeposited H and O species at ruthenium 
electrodes, 4:19921 
RUTHENIUM/ADSORPTION 
Laboratory measurements of radionuclide distribution between 
selected ground water and geologic media, 4:20343 (PNL-SA- 


6957) 
RUTHENIUM/CHEMICAL PROPERTIES 
Electrochemical and physicochemical studies of oxygen layers on 
iridium and ruthenium electrodes, 4:19923 
RUTHENIUM/ELECTROCHEMISTRY 
Electrochemical and physicochemical studies of oxygen layers on 
iridium and ruthenium electrodes, 4:19923 
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RUTHENIUM 106/ADSORPTION 
Kinetics and reversibility of radionuclide sorption reactions with 
rocks, 4:20341 (PNL-SA-6957) 
RWE-BAYERNWERK REACTOR/REACTOR LICENSING 
Recommendations of the Reactor Safety Commission during its 
126th meeting on December 21st, 1977. Kernkraftwerk RWE- 
Bayernwerk (KRB 1): recommendation to take up operation 
again, 4:18984 


S 


SAFEGUARDS 
See also DOMESTIC SAFEGUARDS 
IAEA SAFEGUARDS 
PHYSICAL PROTECTION DEVICES 
SAFEGUARDS/EVALUATION 
Safeguards Automated Facility Evaluation (SAFE) methodology, 
4:18190 (NUREG/CR-0296) 
SAFEGUARDS/ON-LINE MEASUREMENT SYSTEMS 
In-line evaluation of nondestructive assay instruments for 
plutonium-uranium analyses, 4:18201 
On-line radiation monitoring program at a nuclear fuel 
reprocessing plant, 4:18202 
SAFEGUARDS/SYSTEMS ANALYSIS 
Development of an advanced safeguards system as a proliferation 
deterrent, 4:18207 
Progress on integrated safeguards assessment, 4:18206 
SAFETY ENGINEERING/TEST FACILITIES 
Toward a standard ignition source (Room fire experiments), 
4:20150 (LBL-8306) 
SALEM-1 REACTOR/REACTOR OPERATION 
Salem Unit No. | startup and operating experience, 4:18874 
SALEM-1 REACTOR/REACTOR START-UP 
Salem Unit No. 1 startup and operating experience, 4:18874 
SALMONELLA/MUTATIONS 
In vitro mutagenicity testing. I. Kermide 601 resin, Sylgard 184 
encapsulating resin, and Sylgard 184 curing agent (Ames 
Salmonella assay system used), 4:20478 (LA-7437-MS) 
SALT DEPOSITS/INFORMATION NEEDS 
Additional media studies for site suitability criteria, 4:18171 
(UCID-17887) 
SALT DEPOSITS/SORPTIVE PROPERTIES 
Microstructural interactions of geologic media with waste 
radionuclides, 4:20342 (PNL-SA-6957) 
SALTON SEA GEOTHERMAL FIELD/GEOTHERMAL POWER 
PLANTS 
Geothermal power plants of the United States: a technical survey 
of existing and planned installations, 4:18577 (COO-4051-20) 
SAMARIUM/ACTIVATION ANALYSIS 
Rare-earth elements in some coal basins of Bulgaria, 4:17759 
Studies on the instrumental neutron activation analysis by 
cadmium ratio method and pair comparator method, 4:19863 
SAMARIUM/ENERGY LEVELS 
Atomic energy levels - the rare earth elements. (the spectra of 
lanthanum, cerium, praseodymium, neodymium, promethium, 
samarium, europium, gadolinium, terbium, dysprosium, 
holmium, erbium, thulium, ytterbium, and lutetium) (66 atoms 
and ions), 4:20646 (PB-282067) 
SAMARIUM 143/ENERGY LEVELS 
Nuclear data sheets for A= 143, 4:20838 
SAMARIUM 143/ENERGY-LEVEL TRANSITIONS 
Nuclear data sheets for A= 143, 4:20838 
SAMARIUM 144/GIANT RESONANCE 
Excitation of the giant isoscalar monopole resonance in '**Sm and 
154Sm via inelastic proton scattering, 4:20840 
SAMARIUM 144 TARGET/PROTON REACTIONS 
Excitation of the giant isoscalar monopole resonance in '**Sm and 
154Sm via inelastic proton scattering, 4:20840 
SAMARIUM 152 TARGET/ELECTRON REACTIONS 
Electron excitation of giant resonances in deformed nuclei, 
4:20843 
SAMARIUM 154/GIANT RESONANCE 
Excitation of the giant isoscalar monopole resonance in '*Sm and 
84Sm via inelastic proton scattering, 4:20840 
SAMARIUM 154 TARGET/PROTON REACTIONS 
Excitation of the giant isoscalar monopole resonance in '**Sm and 
184Sm via inelastic proton scattering, 4:20840 
SAMARIUM COMPLEXES/PYROLYSIS 
Synthesis and thermal decomposition of homoleptic tert-butyl 
lanthanide complexes, 4:19902 
SAMARIUM COMPLEXES/SYNTHESIS 
Synthesis and thermal decomposition of homoleptic tert-buty] 
lanthanide complexes, 4:19902 


SCHROEDINGER EQUATION/PHASE SHIFT 


SAMARIUM IONS/ENERGY LEVELS 
Energy level structure and transition probabilities in the spectra of 
the trivalent lanthanides in LaF; (Tables, diagrams), 4:20644 
(ANL-78-XX-95) 
SAMARIUM SULFIDES/CRITICAL FIELD 
Superconductivity of certain ternary molybdenum compounds, 
4:19837 (N-78-21958) 
SAMPLE HOLDERS/DESIGN 
Apparatus for electrophoresis separation (Patent), 4:19883 
SAMPLE HOLDERS/SPECIFICATIONS 
Alpha counting chamber for use with surface barrier detectors, 


SAMPLING/ACCURACY 
Precision of source emission measurement methods, 4:20324 
SANDSTONES/SORPTIVE PROPERTIES 
Microstructural interactions of geologic media with waste 
radionuclides, 4:20342 (PNL-SA-6957) 
SAP 
(Sintered aluminium powders.) 
SAP/TRITIUM RECOVERY 
Magnetic fusion energy, 4:21112 (ORNL/TM-6012/V2) 
SAPROPELIC COAL/CHEMICAL PROPERTIES 
Chemistry of sapropelites and methods for their industrial 
utilization, 4:17723 
SARCOMAS 
See also OSTEOSARCOMAS 
SARCOMAS/SCINTISCANNING 
Scintigraphic evaluation of sarcomata in children and adults by 
§7Ga citrate, 4:20426 
SATELLITES 
See also ORBITING SOLAR OBSERVATORIES 
SATELLITES/NICKEL-CADMIUM BATTERIES 
SMS/GOES cell and battery data analysis report. Final report, 
4:19307 (N-78-21606) 
SAUDI ARABIA/SOLAR INDUSTRY 
Solar energy commercialization for Middle East countries, 4:18277 
(HCP/CS-4192-2) 
SCALING LAWS/MULTIPLICITY 
Possible generalization of the concept of similarity of the 
multiplicity distributions for nonasymptotic energies, 4:20771 
SCANDIUM/ACTIVATION ANALYSIS 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
Studies on the instrumental neutron activation analysis by 
cadmium ratio method and pair a method, 4:19863 
SCANDIUM/BIOGEOCHEMISTRY 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
SCANDIUM/ROOT ABSORPTION 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
SCATTERING AMPLITUDES/UNITARITY 
Unitarity restrictions on semi-classical approximations to certain 
functional integrals, 4:20780 (COO-3130TA-343) 
SCAVENGING (ATMOSPHERIC) 
See WASHOUT 
SCHMEHAUSEN THTR REACTOR 
See THTR-300 REACTOR 
SCHNELLER NATRIUMGEKUEHLTER REAKTOR 
See SNR-1 REACTOR 
SCHOOL BUILDINGS/AIR CONDITIONING 
Bivalent heat supply for the University of Passau (Basic 
Investigation), 4:19581 
SCHOOL BUILDINGS/IEUS 
Integrated energy utility systems at the University of Florida, 
4:19416 (EPRI-EM-718-W) 
SCHOOL BUILDINGS/SOLAR AIR CONDITIONING 
Solar energy applications to large buildings, 4:18438 
SCHOOL BUILDINGS/SOLAR SPACE HEATING 
Monthly performance report, 4:18422 (SOLAR/2003-78/09) 
Solar energy system performance evaluation: Scattergood School 
Recreation Center, West Branch, lowa, September 1977-May 
1978, 4:18423 (SOLAR/2003-78/ 14) 
Solar energy applications to large buildings, 4:18438 
SCHOOL BUILDINGS/SOLAR WATER HEATING 
Monthly performance report, 4:18422 (SOLAR/2003-78/09) 
Solar energy system performance evaluation: Scattergood School 
Recreation Center, West Branch, Iowa, September 1977-May 
1978, 4:18423 (SOLAR/2003-78/ 14) 
SCHOOL BUILDINGS/SPACE HEATING 
Bivalent heat supply for the University of Passau (Basic 
Investigation), 4:19581 
University of Bayreuth - Fully electric heat and cold supply - 
Energy compensation with heat pumps, 4:19582 
SCHROEDINGER EQUATION/PHASE SHIFT 
Note on the roundoff error in the numerov Algorithm, 4:20909 





SCINTIGRAPHY 


SCINTIGRAPHY 
See SCINTISCANNING 
SCINTILLATION COUNTERS 
See also LIQUID SCINTILLATION DETECTORS 
SOLID SCINTILLATION DETECTORS 
SCINTILLATION COUNTERS/COINCIDENCE CIRCUITS 
High rate 47 B-y coincidence counting system, 4:20211 (CONF- 
781033-11) 
SCINTISCANNING 
Scintigraphic evaluation of sarcomata in children and adults by 
®7Ga citrate, 4:20426 
SCRAP METALS/SMELTING 
Generic assessment of radiation exposures to workers in a portable 
smelter and to the surrounding population, 4:20449 (ORNL/ 
TM-6442) 
SCREENS/PERFORMANCE TESTING 
Biological evaluation of devices used for reducing entrainment 
and impingement losses at thermal power plants, 4:18670 
(CONF-7809 109-1) 
SCRUBBERS/ECONOMICS 
Operating cost evaluation of sulfur dioxide removal systems for 
boiler applications. Report for January-September 1977, 4:18723 
(AD-A-054767) 
SCRUBBERS/OPERATION 
Operating cost evaluation of sulfur dioxide removal systems for 
boiler applications. Report for January-September 1977, 4:18723 
(AD-A-054767) 
SCYLLA DEVICES/CONTROL SYSTEMS 
Scylla IV-P computer based control and data acquisition system, 
4:20936 
SCYLLA DEVICES/DATA ACQUISITION SYSTEMS 
Scylla IV-P computer based control and data acquisition system, 
4:20936 
SEA BED/ACOUSTIC MEASUREMENTS 
R/V Endeavor cruise EN-024. Seabed Disposal Program: North 
Atlantic study area MPG-III 35°30'N 61°00’W, June 30-July 11, 
1978. Final report, 4:18147 (COO-2689-10) 
SEA BED/EXCAVATION 
Machine for forming trenches for pipelines or the like in the sea 
bed (Patent), 4:19996 
SEA BED/NATURAL RADIOACTIVITY 
210 Pb balance in Long Island Sound, 4:20366 
SEA DISPOSAL 
See MARINE DISPOSAL 
SEACOAST 
See SHORES 
SEALS/DESIGN 
Ceramic end seal design for high temperature high voltage nuclear 
instrumentation cables (Patent), 4:20245 
SEALS/FABRICATION 
Fabrication of a 40-inch diameter ceramic to metal seal for PLT, 
4:21131 
SEALS/SPECIFICATIONS 
Electronic Self-Monitoring Seal, 4:18194 (SAND-78-1242) 
SEALS/STANDARDS 
Solar energy systems - standards for rubber seals. Final report, 
4:18491 (PB-280114) 
SEAWATER/DESALINATION 
Geothermal actuated method of producing fresh water and 
electric power (Patent), 4:18593 
SEAWATER/ROCK-FLUID INTERACTIONS 
Chemical exchange during hydrothermal alteration of basalt by 
seawater. I. Experimental results for major and minor 
components of seawater, 4:18643 
SEBACEOUS GLANDS 
See SKIN 
SECONDARY COOLANT CIRCUITS/WATER CHEMISTRY 
AVT proves to be a suitable chemistry for Westinghouse steam 
generators, 4:18865 
SECONDARY COSMIC RADIATION/ENERGY SPECTRA 
Spectra of nucleons in the atmosphere in the two-component 
model, 4:20782 
SECURITY/MATHEMATICAL MODELS 
One-point location of an area response protection group, 4:21145 
(SAND-78-1788) 
SEDIMENTS/CHEMICAL ANALYSIS 
Multicomponent polycyclic aromatic hydrocarbon analysis of 
inland water and sediment, 4:19857 (CONF-7805 130-1) 
SEDIMENTS/RADIONUCLIDE KINETICS 
Transuranic mobility in agricultural ecosystems, 4:20351 
SEEDS/BIOLOGICAL RADIATION EFFECTS 
Influence of oxygen at high pressure on the induction of damage 
in barley seeds by gamma radiation, 4:20444 (RLO-2221-T2-37) 
Interaction of oxygen concentration, radiation dose, and seed 
water content on the oxygen effect in irradiated barley seeds (y 
rays), 4:20446 (RLO-2221-T2-39) 
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SEEDS/RADIOSENSITIVITY 
Influence of oxygen at high pressure on the induction of damage 
in barley seeds by gamma radiation, 4:20444 (RLO-2221-T2-37) 
Interaction of oxygen concentration, radiation dose, and seed 
water content on the oxygen effect in irradiated barley seeds (y 
rays), 4:20446 (RLO-2221-T2-39) 
SEEPS/KINETICS 
Late diagenetic indicators of buried oil and gas, 4:17873 (USGS- 
OFR-77-817) 
SEISMIC DETECTION/DATA ACQUISITION SYSTEMS 
Special Data Collection systems (Project T/4703) January 
through June 1977. Semiannual report, 1 January-30 June 1977, 
4:20270 (AD-A-055151) 
SEISMIC NOISE/DAILY VARIATIONS 
Characteristics of seismic noise in the frequency range of 0.7 to 20 
cps, 4:20528 
SEISMIC P WAVES/SEISMIC DETECTION 
Study of the initial portion of a seismic recording, 4:20517 
SEISMIC P WAVES/WAVE PROPAGATION 
Empirical m sub b:m sub s relations at the Nevada Test Site with 
applications to m sub b-yield relations. Technical report, 
4:20257 (AD-A-056698) 
SEISMIC SURVEYS/DATA ANALYSIS 
Algorithm for correlating seismic waves in a time section, 4:20530 
Certain problems in the practical use of inverse dynamic seismic 
problems, 4:20535 
Criteria for determining the nature of waves in a remote zone, 
4:20532 
Deep seismic profiling by the reflected wave method in studies of 
the structure of the oceanic crust, 4:20533 
Determination of effective velocity by data for the combined 
interpretation of CDP (common depth point) and DS (dup 
seismic sounding) materials, 4:20527 
Effect of stratification of an overlying sequence in determination 
of velocity characteristics of media, 4:20529 
Frequency selection and formation characteristics of short 
reflected waves in the central regions of the Moscow syneclise, 
4:20522 
Inverse kinematic seismic problem on a plane, 4:20536 
SEISMIC WAVES 
See also SEISMIC P WAVES 
SEISMIC WAVES/CORRELATIONS 
Algorithm for correlating seismic waves in a time section, 4:20530 
SEISMIC WAVES/DATA ANALYSIS 
Formulas in multi-dimensional kinematic seismic problems, 
4:20520 
LASS-II, computer program for analysis of seismic response and 
liquefaction of horizontally layered saturated sands. Technical 
report, 4:20331 (PB-281108) 
SEISMIC WAVES/DATA PROCESSING 
An introduction to seismic signal processing. Technical report, 
4:20514 (AD-A-056074) 
SEISMIC WAVES/VELOCITY 
Determination of effective velocity by data for the combined 
interpretation of CDP (common fn point) and DS (dup 
seismic sounding) materials, 4:20527 
Effect of stratification of an overlying sequence in determination 
of velocity characteristics of media, 4:20529 
Kinematics of seismic waves in a horizontal-non-uniform model of 
the upper mantle, 4:20518 
SEISMIC WAVES/WAVE PROPAGATION 
A study of seismic-wave propagation and detection, 4:20264 (AD- 
865673) 
Effectiveness of operators of wave reception interference, 4:20531 
SELENIUM/ACTIVATION ANALYSIS 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
SELENIUM/BIOGEOCHEMISTRY 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
SELENIUM/ROOT ABSORPTION 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
SELENIUM 73/USES 
Biomedical research with cyclotron produced radionuclides. 
Progress report, October 1, 1977-September 30, 1978, 4:20422 
(COO-4268-2) 
SELF-CONSISTENT FIELD/COMPUTER CALCULATIONS 
New approach to the self-consistent field formalism for atoms, 
4:20676 (ANL-77-65(Pt.1)) 
SELF-POWERED GAMMA DETECTORS/DESIGN 
ae a responsive self-powered radiation detector (Patent), 
4:2021 
SELF-POWERED GAMMA DETECTORS/SENSITIVITY 
— responsive self-powered radiation detector (Patent), 





APRIL 30, 1979 


SELF-POWERED NEUTRON DETECTORS/PERFORMANCE 
TESTING 
Self-powered detectors with thulium emitter, 4:19049 
SEMICONDUCTOR DETECTORS 
See also GE SEMICONDUCTOR DETECTORS 
SURFACE BARRIER DETECTORS 
Semiconductor detectors: an introduction, 4:20214 (LBL-7282) 
SEMICONDUCTOR DETECTORS/ACCURACY 
Tests of neutron dosimeter, advanced development model, 4:20224 
(AD-A-053859) 
SEMICONDUCTOR DETECTORS/PERFORMANCE TESTING 
Use of a metal-nitride-oxide-semiconductor as the detector for a 
radiation dosimeter, 4:20225 (AD-A-055187) 
SEMICONDUCTOR DETECTORS/TEMPERATURE EFFECTS 
Tests of neutron dosimeter, advanced development model, 4:20224 
(AD-A-053859) 
SEMICONDUCTOR DEVICES : 
See also SEMICONDUCTOR LASERS 
TRANSISTORS 
SEMICONDUCTOR DEVICES/PHYSICAL RADIATION 
EFFECTS 


Radiation effects on MOS/SOS semiconductor devices. Final 
technical report 1 February 1976-31 January 1978, 4:20235 (AD- 
A-056005) 

SEMICONDUCTOR LASERS 

Plotting information from hologram matrix by irradiation of 

semiconductor laser gages, 4:20123 
SEMICONDUCTOR LASERS/BIBLIOGRAPHIES 

Light emitting diodes. Volume 2. June, 1976-June, 1978 (a 
bibliography with abstracts). Report for June 1976-June 1978, 
4:20040 (NTIS/PS-78/0736) 

SEMICONDUCTOR LASERS/DESIGN 
Diode laser with ring reflector (Patent), 4:20064 
SEMICONDUCTOR LASERS/FABRICATION 

13 xm wide stripe cw GaAs/GaAlAs DH lasers linear to more 
than 10 mW, 4:20115 

lii-v heterojunction structures for long-wavelength injection laser. 
Quarterly report No. 5 (interim), 16 August-15 November 1977, 
4:20014 (AD-A-054670) 

SEMICONDUCTOR LASERS/MODE CONTROL 

Rigorous boundary value solution for the lateral modes of stripe 

geometry injection lasers, 4:20076 
SEMICONDUCTOR LASERS/MODULATION 

Direct modulation of InGaAsP/InP double heterostructure lasers, 

4:20116 
SEMICONDUCTOR LASERS/OPERATION 

lii-v heterojunction structures for long-wavelength injection laser. 
Quarterly report No. 5 (interim), 16 August-15 November 1977, 
4:20014 (AD-A-054670) 

III-V heterojunction structures for long-wavelength injection 
laser. Quarterly report No. 6 (interim), 16 November 1977-15 
February 1978, 4:19958 (AD-A-054671) 

Single transverse mode operation in double heterostructure 
junction laser (Patent), 4:20052 

SEMICONDUCTOR LASERS/PERFORMANCE 

Characterization of high power GaAs lasers, 4:20020 (AD-A- 
055419) 

SEMICONDUCTOR LASERS/PERFORMANCE TESTING 

Electrooptical devices. Semiannual technical summary report, 1 
April-30 September 1977, 4:20012 (AD-A-054477) 

SEMICONDUCTOR LASERS/PHYSICAL RADIATION 

EFFECTS 


Effects of neutron radiation on aluminum-gallium-arsenide lasers, 
4:20023 (AD-A-055627) 
SEMICONDUCTOR LASERS/SEMICONDUCTOR 
JUNCTIONS 
Threshold characteristics of AlAs-GaAs stripe heterojunction 
lasers with implantation of oxygen ions, 4:20085 
SEMICONDUCTOR MATERIALS 
(See also specific semiconductor materials.) 
Role of semiconductor properties in photoelectrolysis, 4:18229 
SENSIBLE HEAT STORAGE 
Basic physical and chemical processes for storage of heat, 4:19295 
SENSIBLE HEAT STORAGE/FEASIBILITY STUDIES 
Medium-temperature heat storage in sodium sulphate, 4:19296 
SERUM (BLOOD) 
See BLOOD SERUM 
SEWAGE/WASTE PROCESSING 
Apparatus for treating waste water (Patent), 4:20157 
SEWAGE SLUDGE/WASTE PROCESSING 
Waste evaporation disposal system (Patent), 4:20156 
SEWAGE TREATMENT 
See WASTE PROCESSING 
SHADING/ANNUAL VARIATIONS 
Light and heat solarization, sunshade, 4:18282 
SHADING/DAILY VARIATIONS 
Light and heat solarization, sunshade, 4:18282 


SHADING/LATITUDE EFFECT 
Light and heat solarization, sunshade, 4:18282 
SHAFT EXCAVATIONS 
See also MINING 
RADIOACTIVE WASTE DISPOSAL 
SHAFT EXCAVATIONS/CONSTRUCTION 
Mechanised drivage of roads, slopes and shafts, 4:17764 (MTCH- 
PR-001-77(Rev.Ed.)) 
SHAFT EXCAVATIONS/MAINTENANCE 
Mechanised drivage of roads, slopes and shafts, 4:17764 (MTCH- 
PR-001-77(Rev.Ed.)) 
SHAFT EXCAVATIONS/SUPPORTS 
Problems during the floating of the lining for the drilling shaft 
Sophia-Jacoba, 4:17781 
SHAFTS/PERFORMANCE 
Forecasting the service life of shafts in mainline pumps, 4:17961 
SHALE OIL/REFINING 
Preparation of shale-oil gasoline, 4:18030 
SHALE OIL/THERMAL DEGRADATION 
Liquid phase degradation of shale oil. Final report, August 17, 
1976-February 28, 1977, 4:18028 (TID-28709) 
ALES 


See also OIL SHALES 
SPENT SHALES 
SHALES/CHEMICAL COMPOSITION 
Nature of the shale substance of coal carbonaceous rock in the 
seam of the 21st Kemerov Region, 4:17734 
SHALES/SORPTIVE PROPERTIES 
Microstructural interactions of geologic media with waste 
radionuclides, 4:20342 (PNL-SA-6957) 
SHEATHS (FUEL) 
See FUEL CANS 
SHEEP/CONTAMINATION 
Animal Investigation Program 1976 annual report: Nevada test 
site and vicinity (Radioanalysis of tissues from animals residing 
on or near NTS in 1976), 4:20350 (EMSL-LV-0539-20) 
SHEEP/DIET 
Animal Investigation Program 1976 annual report: Nevada test 
site and vicinity (Radioanalysis of tissues from animals residing 
on or near NTS in 1976), 4:20350 (EMSL-LV-0539-20) 
SHEEP/POPULATION DYNAMICS 
Animal Investigation Program 1976 annual report: Nevada test 
site and vicinity (Radioanalysis of tissues from animals residing 
on or near NTS in 1976), 4:20350 (EMSL-LV-0539-20) 
SHEEP/RADIONUCLIDE KINETICS 
Animal Investigation Program 1976 annual report: Nevada test 
site and vicinity (Radioanalysis of tissues from animals residing 
on or near NTS in 1976), 4:20350 (EMSL-LV-0539-20) 
SHELL MODELS/NUCLEAR POTENTIAL 
Radial dependence of the shell-model potential, 4:20862 
SHELL MODELS/SELF-CONSISTENT FIELD 
Radial dependence of the shell-model potential, 4:20862 
SHELLS (CONTAINMENT) 
See CONTAINMENT SHELLS 
SHELTERS/BLAST EFFECTS 
Upgrading basements for combined nuclear weapons effects: 
predesigned expedient options. Technical report, 4:21150 (AD- 
54409 


A-0 ) 
SHELTERS/DESIGN 
Upgrading basements for combined nuclear weapons effects: 
predesigned expedient options. Technical report, 4:21150 (AD- 
-054409 


SHF RADIATION 
See RADIOWAVE RADIATION 
SHIELDING/COMPUTER CODES 
DOT-IV two-dimensional discrete ordinates transport code with 
ae pameaas mesh and quadrature, 4:20873 (ORNL-TM- 
529 


SHIELDING/DESIGN 
Conceptual thermal-mechanical design of the TFTR first wall 
armor against neutral beam impingement, 4:21136 
Engineering design of radiation protection system for the tokamak 
fusion test reactor, 4:21135 
Methods for U.S. shielding calculations: applications to FFTF and 
CRBR designs, 4:18930 (CONF-781117-3) 
Shield design alternatives for the noncircular experimental power 
reactor, 4:21017 
SHIELDING/NEUTRON TRANSPORT 
DOT-IV two-dimensional discrete ordinates transport code with 
ee mesh and quadrature, 4:20873 (ORNL-TM- 
529) 


SHIELDING/PHOTON TRANSPORT 
DOT-IV two-dimensional discrete ordinates transport code with 
space-dependent mesh and quadrature, 4:20873 (ORNL-TM- 
6529 


SHIELDS/DESIGN 
Shielding elements for nuclear reactors (Patent), 4:19062 





SHIELDS/NEUTRON TRANSPORT 


SHIELDS/NEUTRON TRANSPORT 
U.S. integral and benchmark experiments (LMFBR), 4:18929 
(CONF-781117-2) 
SHIMANE-1 REACTOR/ON-LINE CONTROL SYSTEMS 
On-line application of a BWR plant diagnosis system, 4:19126 
SHIMANE-! REACTOR/REACTOR CONTROL SYSTEMS 
Noise analysis experience of a BWR power plant, 4:19131 
SHIMANE-1 REACTOR/REACTOR NOISE 
Noise analysis experience of a BWR power plant, 4:19131 
SHIP PROPULSION REACTORS 
Navy lifts veil on PWR research, 4:19172 
SHIP PROPULSION REACTORS/FAULT TREE ANALYSIS 
Reliability analysis on marine reactor systems. Examples of 
electric power supply system and residual heat removal systems, 
4:19266 
SHIP PROPULSION REACTORS/LOSS OF COOLANT 
Hydrogen suppression study and testing of Halon 1301. Phase III. 
Final report October 1976-March 1978, 4:19227 (PB-278911) 
SHIP PROPULSION REACTORS/RELIABILITY 
Reliability analysis on marine reactor systems. Examples of 
electric power supply system and residual heat removal systems, 
4:19266 
SHIPPINGPORT REACTOR/REACTOR START-UP 
Startup of the Shippingport Light-Water Breeder Reactor 
(LWBR), 4:18951 
SHIPS 
See also TANKER SHIPS 
SHIPS/CORROSION PROTECTION 
Combinations of coal tar with polyurethanes, 4:17700 
SHIPS/PROTECTIVE COATINGS 
Combinations of coa! tar with polyurethanes, 4:17700 
SHIVA FACILITY/CONTROL SYSTEMS 
New isolation and control system controls Shiva’s large, pulse- 
power system, 4:21117 (UCRL-50025-78-1) 
SHIVA FACILITY/RESEARCH PROGRAMS 
Electronics Engineering Department quarterly report No. 1, 1978, 
4:21096 (UCRL-50025-78-1) 
SHOCK WAVES/TEMPERATURE MEASUREMENT 
Measurements in airblast. Part A. Optical temperature 
measurement. Part B. Novel measurement techniques. Final 
report, 28 February-1 October 1977, 4:20262 (AD-A-054730) 
SHOCK WAVES/WAVE PROPAGATION 
Test plan for intermediate range airblast propagation 
measurements (Simulation of missile explosions early in flight 
test), 4:19964 (SAND-78-1703) 
SHORES/EROSION 
Chesapeake Bay future conditions report. Volume 8. Navigation, 
flood control, shoreline erosion. Interim report, 4:20356 (AD-A- 
052478) 
SHROUDS 
(Cover enveloping the active length of a fuel assembly, to stabilize the 
coolant flow through the assembly.) 
SHROUDS/DESIGN 
Core shroud for nuclear reactors (Patent), 4:19073 
SIBERIA/GEOLOGIC STRUCTURES 
Testing methods for the forecasting of local structures in western 
Siberia, 4:17885 
SIGMA-MINUS ATOMS 
See HADRONIC ATOMS 
SILANES/ACTIVATION ANALYSIS 
Activation analysis of admixtures in certain semiconductive 
materials (Neutron reactions), 4:19864 (N-78-21231) 
SILICA/EQUILIBRIUM 
Experimental study of pyroxene equilibria in the system CaO- 
Mg0-FeO-SiO2, 4:18641 
SILICA/PHASE STUDIES 
Experimental study of pyroxene equilibria in the system CaO- 
Mg0-FeO-SiOz, 4:18641 
SILICA/PRECIPITATION 
Method for recovering amorphous silica from geothermal 
solutions (Patent), 4:18611 
SILICA/RECOVERY 
Method for recovering amorphous silica from geothermal 
solutions (Patent), 4:18611 
SILICATES 
See also PYROXENES 
SILICATES/CHEMICAL PROPERTIES 
Amphoteric oxide hydrates, their aqueous solutions and their 
crystallizing compounds. Part XIII. Silicates and dissolved 
silicon dioxide hydrate in basic and acidic solutions, 4:19908 
(RFP-Trans-267) 
SILICON/ACTIVATION ANALYSIS 
Activation analysis of admixtures in certain semiconductive 
materials (Neutron reactions), 4:19864 (N-78-21231) 
SILICON/CARRIER LIFETIME 
Structure of deformed silicon and implications for low cost solar 
cells, 4:18315 (N-78-21600) 
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SILICON/CRYSTAL GROWTH 

Development and evaluation of die materials for use in the growth 
of silicon ribbons by the inverted ribbon growth process: Task 
II, LSSA Project. Quarterly report No. 3, 4:18307 (DOE/JPL/ 
954901-78/3) 

Novel silicon crystals and method for their preparation, 4:18324 
(N-78-21957 

SILICON/ELASTICITY 

Elastic moduli of random network models of amorphous Ge and 

Si, 4:19772 
SILICON/FABRICATION 

High-efficiency thin-film polycrystalline-silicon solar cells, 4:18321 

TF30 third-stage composite fan blade service program. Final 
technical report 1 Jul 1970-31 Dec 1977 (BORSIC/aluminum), 
4:19819 (AD-A-055891) 

SILICON/MICROSTRUCTURE 

Structure of deformed silicon and implications for low cost solar 

cells, 4:18315 (N-78-21600) 
SILICON/NUCLEAR REACTION ANALYSIS 

Use of accelerated helium-3 ions for determining oxygen and 

carbon impurities in some pure materials, 4:19859 (N-78-19235) 
SILICON/PHYSICAL RADIATION EFFECTS 

Formation of radiation defects in n-type silicon by irradiation with 
1.2 GeV electrons, 4:19852 

Mechanisms for amorphous state formation in ion implanted 
silicon. Final report 1 Nov 1974-30 April 1978, 4:19788 (AD-A- 
055480) 

Pulsed-electron-beam annealing of ion-implantation damage, 
4:18320 

Study of electronic transport and breakdown in thin insulating 
films. Semi-annual technical report No. 4, 4:19817 (AD-A- 
054984) 

SILICON/ROLLING 

Structure of deformed silicon and implications for low cost solar 

cells, 4:18315 (N-78-21600) 
SILICON/SELF-DIFFUSION 

Feasibility of investigating the surface self-diffusion of silicon by 
the slow-electron diffraction method, 4:19846 (UCRL-Trans- 
11436) 

SILICON/TESTING 

TF30 third-stage composite fan blade service program. Final 
technical report 1 Jul 1970-31 Dec 1977 (BORSIC/aluminum), 
4:19819 (AD-A-055891) 

SILICON 28 TARGET/PROTON REACTIONS 

Spin flip in the reaction **Si(p, p’y)?*Si in the energy interval 

3.50-3.80 MeV, 4:20827 
SILICON ALLOYS/FATIGUE 

Influence of microstructure on near-threshold fatigue-crack 

propagation in ultra-high strength steel, 4:19757 
SILICON ALLOYS/FRACTURE PROPERTIES 

Influence of microstructure on near-threshold fatigue-crack 

propagation in ultra-high strength steel, 4:19757 
SILICON ARSENIDES/DEPOSITION 

Study of II-IV-V2 chalcopyrite semiconductors for solar cell 
applications. Quarterly report No. 4, July 1, 1977-September 30, 
1977, 4:18309 (DST-2458-4) 

Study of II-IV-V2 chalcopyrite semiconductors for solar cell 
applications. Quarterly report No. 3, April 1, 1977-June 30, 1977 
(ZnSiAsz2), 4:18308 (DST-2458-3) 

SILICON CARBIDES/NUCLEAR REACTION ANALYSIS 

Use of accelerated helium-3 ions for determining oxygen and 

carbon impurities in some pure materials, 4:19859 (N-78-19235) 
SILICON CARBIDES/PERMEABILITY 

Diffusion behavior of fission product in pyrolytic silicon carbide 

(1650 to 1850 C; TRISO-type particles.), 4:18904 
SILICON CARBIDES/SLIDING FRICTION 

Friction and metal transfer for single-crystal silicon carbide in 

contact with various metals in vacuum, 4:19775 (N-78-21294) 
SILICON CARBIDES/SURFACE COATING 

Apparatus for coating fuel fertile or absorber material containing 

particles for high temperature fuel elements (Patent), 4:18902 
SILICON CARBIDES/WEAR 
Wear of single-crystal silicon carbide in contact with various 
metals in vacuum, 4:19776 (N-78-21295) 
SILICON HYDRIDES 
See SILANES 
SILICON NITRIDES/CRYSTAL-PHASE TRANSFORMATIONS 
Nitride-stabilized cubic zirconia, 4:19809 
SILICON NITRIDES/FRACTURE PROPERTIES 
Nitride-stabilized cubic zirconia, 4:19809 
SILICON NITRIDES/STABILITY 

Development and evaluation of die materials for use in the growth 
of silicon ribbons by the inverted ribbon growth process: Task 
II, LSSA Project. Quarterly report No. 3, 4:18307 (DOE/JPL/ 
954901-78/3) 

SILICON OXIDES 
See also QUARTZ 
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SILICON OXIDES/PHASE STUDIES 
Auger analysis of ultrathin SiO2 layers on silicon, 4:19833 
SILICON OXIDES/PHOTOMETRY 
Differential photometric determination of silicon dioxide in solid 
fuel ash and cinders, 4:19877 
SILICON OXIDES/PHYSICAL RADIATION EFFECTS 
Study of electronic transport and breakdown in thin insulating 
films. Semi-annual technical report No. 4, 4:19817 (AD-A- 
054984) 
SILICON OXIDES/REACTION HEAT 
Heat of reaction determinations in the system Ca-LiCl-KCl- 
CaCrO,-SiO: using differential scanning calorimetry, 4:19904 
SILICON OXIDES/STABILITY 
Development and evaluation of die materials for use in the growth 
of silicon ribbons by the inverted ribbon growth process: Task 
II, LSSA Project. Quarterly report No. 3, 4:18307 (DOE/JPL/ 
954901-78/3) 
SILICON SOLAR CELLS/EFFICIENCY 
Angle-of-incidence effects in electron-beam-deposited SnO2/Si 
solar cells, 4:18319 
High-efficiency thin-film polycrystalline-silicon solar cells, 4:18321 
SILICON SOLAR CELLS/ELECTRICAL PROPERTIES 
Characterization of solar cells for space applications. Volume 1: 
electrical characteristics of OCLI violet solar cells as a function 
of intensity and temperature, 4:18316 (N-78-21601) 
Photovoltaic transient analysis program user’s guide. Volume IV. 
Supporting data, 4:18317 (SAND-7838(Vol.4)) 
Properties of tin oxide heterojunction solar cells, 4:18326 
SILICON SOLAR CELLS/MANUFACTURING 
Array Automated Assembly Task, Low Cost Silicon Solar Array 
Project. Phase 2. Quarterly technical report No. 2, January- 
March 1978, 4:18306 (DOE/JPL/954865-2) 
SILICON SOLAR CELLS/MATHEMATICAL MODELS 
Photovoltaic transient analysis program user’s guide. Volume IV. 
Supporting data, 4:18317 (SAND-7838(Vol.4)) 
SILICON SOLAR CELLS/OPTICAL PROPERTIES 
Properties of tin oxide heterojunction solar cells, 4:18326 
SILOXANES/CHEMICAL RADIATION EFFECTS 
Siloxane urethane acrylate radiation curable compounds for use in 
coating compositions (Patent), 4:19940 
SILVER/CATALYTIC EFFECTS 
Electrocatalytic and structural aspects of electrodeposited metal 
layers on pyrolytic graphite, 4:19927 
Mechanism of the electrocatalytic oxygen reduction with 
particular regard to metal chelates, 4:19510 
SILVER/ELECTRODEPOSITION 
Electrocatalytic and structural aspects of electrodeposited metal 
layers on pyrolytic graphite, 4:19927 
SILVER 109 TARGET/KRYPTON 86 REACTIONS 
Evaporation residue products from reactions with ®*Kr, 4:20837 
SILVER 117/ENERGY LEVELS 
Nuclear data sheets for A= 117, 4:20841 
SILVER 117/ENERGY-LEVEL TRANSITIONS 
Nuclear data sheets for A= 117, 4:20841 
SILVER ALLOYS/CHEMICAL ANALYSIS 
Determination of phosphorus in gold or silver brazing alloys, 
4:19871 (GEPP-TIS-414) 
SILVER ALLOYS/CRYSTAL MODELS 
Modeling of face-centered cubic solid solutions, 4:19736 
SILVER-ZINC BATTERIES/RELIABILITY 
Storage reliability of missile materiel program, missile systems 
battery analysis. Final report June 1974-January 1978, 4:19306 
(AD-A-053410) 
SINGLE CRYSTALS 
See MONOCR YSTALS 
SINTERED ALUMINUM POWDERS 
See SAP 
SINTERS/CHEMICAL COMPOSITION 
Fluoride in calcareous sinters, 4:18642 
SITE SELECTION 
Methods for siting small wind machines, 4:18656 (BNWL-SA- 
6297) 
SKELETON/CUMULATIVE RADIATION EFFECTS 
Deposition, translocation, and effects of transuranic particles 
inhaled by experimental animals, 4:20475 (PNL-SA-6489) 
SKELETON/RADIATION DOSE DISTRIBUTIONS 
Differences in the initial deposition of Pu and Ra in the skeleton, 
4:20464 (COO-119-253) 
Retention equations and revised skeletal dosimetry for 741 Am in 
beagles, 4:20469 (COO-119-253) 
Revised skeletal dosimetry for beagles injected with **°Cf or 
252Cf, 4:20470 (COO-119-253) 
SKELETON/RADIATION DOSES 
Deposition, translocation, and effects of transuranic particles 
inhaled by experimental animals, 4:20475 (PNL-SA-6489) 


SODIUM/CORROSIVE EFFECTS 


Preface to the injection tables (Pathological changes following 
injection of various doses of selected radionuclides), 4:20453 
(COO-119-253) 

SKELETON/RADIONUCLIDE KINETICS 

Deposition, translocation, and effects of transuranic particles 
inhaled by experimental animals, 4:20475 (PNL-SA-6489) 

Early retention and distribution of injected ?**Ra in beagles, 
4:20468 (COO-119-253) 

Use of rib biopsy specimens in understanding skeletal kinetics of 
Pu-239, 4:20466 (COO-119-253) 

SKELETON/RETENTION FUNCTIONS 

Distribution and translocation of particulate plutonium (hot 
particle: serial sacrifice study) (Plutonium-239), 4:20472 (COO- 
119-253) 

Early distribution and excretion of 7**U in the beagle, 4:20471 
(COO-119-253) 

Kinetic model for translocation of Pu-P from phagocytic organs 
to bone (Plutonium-239 in beagles), 4:20473 (COO-119-253) 

SKIN/PATHOLOGICAL CHANGES 

Laser hazards: biomedical threshold level investigations. Interim 
report, 1 September 1976-31 January 1977, 4:20493 (AD-A- 
054125) 

SLAGS/CHEMICAL COMPOSITION 
Phase composition of boiler slags containing vanadium, 4:18681 
SLAGS/WASTE PRODUCT UTILIZATION 

Recovery of copper from granulated blast furnace slag. Report of 

investigations 1977, 4:19646 (PB-279660) 
SLUGS (FUEL) 

See FUEL RODS 
SLURRY PIPELINES/WEAR 

Parameters and regimes for the hydraulic transportation of coal by 
pipelines, 4:17831 (PB-280986-T/SL) 

SMALL INTESTINE/ELECTRON MICROSCOPY 

Distribution of calcium within the goblet cells of the small 
intestine (Rats), 4:20419 

SMALL INTESTINE/METABOLISM 

Distribution of calcium within the goblet cells of the small 

intestine (Rats), 4:20419 
SMELTING/HEALTH HAZARDS 

Generic assessment of radiation exposures to workers in a portable 
smelter and to the surrounding population, 4:20449 (ORNL/ 
TM-6442) 

SNG PROCESSES 
See also HYDRANE PROCESS 
HYGAS PROCESS 
PEATGAS PROCESS 
SNG PROCESSES/COMPARATIVE EVALUATIONS 
Synthesis of methane with combined isotherms and adiabatic 
reactors, 4:18253 
SNR REACTOR 
See SNR-1 REACTOR 
SNR-1 REACTOR/BOILING DETECTION 

Detection of band-limited components in noise signals by 
surveillance of the auto- and cross power spectral density, 
4:18935 (KFK-2559) 

SNR-1 REACTOR/FLOW BLOCKAGE 

Fast reactor program. Combined second and third quarters 1977 
progress report, 4:19198 (ECN-34) 

SNR-1 REACTOR/REACTIVITY WORTHS 

Fast reactor program. Combined second and third quarters 1977 
progress report, 4:19198 (ECN-34) 

SNR-1 REACTOR/REACTOR VESSELS 

Fast reactor program. Combined second and third quarters 1977 

progress report, 4:19198 (ECN-34) 
SNR-300 REACTOR 

See SNR-1 REACTOR 
SOCIAL SERVICES/FINANCING 

Summary of proceedings: workshops on financial aspects of 
socioeconomic impacts of energy resource development 
(Western USA), 4:17845 (PB-265706) 

SOCIOLOGY 

Creativity: blockages and patterns of some employees at the 

Lawrence Livermore Laboratory, 4:21141 (UCRL-52805) 
SODIUM/ACTIVATION ANALYSIS 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
SODIUM/ADSORPTION 
Soil chromatograph K/sub d/ values, 4:20340 (PNL-SA-6957) 
SODIUM/BIOGEOCHEMISTRY 

Biogeochemical distribution of rare earths and other trace 

elements in plants and soils, 4:20329 (BNWL-SA-6078) 
SODIUM/CORROSIVE EFFECTS 

Influence of the chemical composition of austenitic stainless steels 
on their corrosion behaviour in high-temperature sodium, 
4:18941 





SODIUM/DISTILLATION 


SODIUM/DISTILLATION 
Feasibility of decontamination of LMFBR coolant by low- 
pressure distillation, 4:18952 
SODIUM/FLOWMETERS 
Theoretical model of an eddy-current flowsensor, 4:19124 
SODIUM/ION EXCHANGE 
Chemical exchange during hydrothermal alteration of basalt by 
seawater. I. Experimental results for major and minor 
components of seawater, 4:18643 
SODIUM/ROOT ABSORPTION 
Bioconversion of saline water. Final report on phase 1, 1 October 
1977-31 March 1978, 4:20479 (PB-280167) 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
SODIUM BROMIDES/ENVIRONMENTAL TRANSPORT 
Laboratory measurements of groundwater leaching and transport 
of pollutants produced during underground coal gasification, 


SODIUM CHLORIDES/AERIAL MONITORING 
Airborne monitoring of cooling tower effluents. Volume I. 
Technical summary. Final report, 4:20287 (PB-279076) 
SODIUM CHLORIDES/CORROSIVE EFFECTS 
= of thorium in molten sodium and potassium chlorides 
an equimolar mixture of them, 4:19778 
SODIUM CHLORIDES/SOLUBILITY 
Solubility of highly soluble salts in aqueous media. Part 1. NaCl, 
KCl, CaClo, Na2SO,, and K2SO, solubilities to 100°C, 4:18639 
SODIUM COMPOUNDS/PHOTOELECTRON SPECTROSCOPY 
Oxidation state of tungsten in the Na/sub x/WOs bronzes, 4:19811 
SODIUM FLUORIDES/DEPOSITION 
Anti-reflective coating for high energy optical components, 
4:19804 
SODIUM OXIDES/CATALYTIC EFFECTS 
Effects of traces of platinum in sodium tungsten bronze electrodes, 
:19926 


SODIUM SULFATES/ENTHALPY 
Medium-temperature heat storage in sodium sulphate, 4:19296 
SODIUM SULFATES/SENSIBLE HEAT STORAGE 
Medium-temperature heat storage in sodium sulphate, 4:19296 
SODIUM SULFATES/SOLUBILITY 
Solubility of highly soluble salts in aqueous media. Part 1. NaCl, 
, CaCle, Na2SO,, and K2SO, solubilities to 100°C, 4:18639 
SODIUM-SULFUR BATTERIES/CATHODES 
—> structure for sodium sulphur cells (Patent; metal matrix), 
4:19317 
Method of preparing composite body and secondary battery or 
cell incorporating such composite body (Patent), 4:19323 
Sodium sulphur cells (Patent), 4:19318 
SODIUM-SULFUR BATTERIES/DESIGN 
Alkali metal-sulphur cell (Patent; pressurized design), 4:19305 
SODIUM-SULFUR BATTERIES/ELECTROLYTES 
Examples for the application of solid state electrolytes, 4:19326 
SOIL CONSERVATION/GOVERNMENT POLICIES 
Alternative policies for controlling nonpoint agricultural sources 
of water pollution. Final report for 26 January 1976-25 April 
1977 (Illinois), 4:20367 (PB-280757) 
ILS 


See also PERMAFROST 
SOILS/ACTIVATION ANALYSIS 

Biogeochemical distribution of rare earths and other trace 

elements in plants and soils, 4:20329 (BNWL-SA-6078) 
SOILS/CLASSIFICATION 

Soil survey of Los Alamos County, New Mexico, 4:20330 (LA- 

6779-MS 
SOILS/CONTAMINATION 

Fruit and vegetable radioactivity survey follow-on, Nevada Test 

Site environs, 4:20349 (EMSL-LV-0539-19) 
SOILS/HEATING 

Experimental study cf heat losses of a pipeline in the process of 

heating the ground, 4:17959 
SO{LS/LIQUEFACTION 

LASS-II, computer program for analysis of seismic response and 
liquefaction of horizontally layered saturated sands. Technical 
report, 4:20331 (PB-281108) 

SOILS/MINERAL CYCLING 

Biogeochemical distribution of rare earths and other trace 

elements in plants and soils, 4:20329 (BNWL-SA-6078) 
SOILS/RADIOACTIVITY 

Fruit and vegetable radioactivity survey follow-on, Nevada Test 
Site environs, 4:20349 (EMSL-LV-0539-19) 

Gnone site decontamination and decommissioning. Phase I. 
Radiological survey and operations report, Carlsbad, New 
Mexico, 4:20348 (NVO-0410-48) 

SOILS/RADIONUCLIDE KINETICS 
Interactions of transuranic wastes with soils, 4:20352 
Transuranic mobility in agricultural ecosystems, 4:20351 
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SOILS/SAMPLING 
Development of a procedure for the evaluation of soil 
subsampling routine i (feasibility of a weak beta emitter as a 
radioactive tracer). Technical report, June-August 1977, 4:20332 
(AD-A-054734) 
SOILS/SORPTIVE PROPERTIES 
Adsorption of Pu(IV) and Pu(VI) under controlled pH and Eh by 
soil minerals, 4:20335 (PNL-SA-6957) 
Soil chromatograph K/sub d/ values, 4:20340 (PNL-SA-6957) 
LAR ABSORBERS/COMPARATIVE EVALUATIONS 
— selection for agricultural solar systems, 4:18477 (CONF- 
770686-) 
SOLAR ABSORBERS/DESIGN 
Heat absorber for a solar collector (Patent), 4:18508 
SOLAR ABSORBERS/MATERIALS TESTING 
Material selection for agricultural solar systems, 4:18477 (CONF- 
770686-) 
SOLAR ABSORBERS/POROUS MATERIALS 
Evaluation of matrix solar collector for heating air, 4:18443 
(CONF-770686-) 
SOLAR ACTIVITY 
See also SOLAR FLARES 
SOLAR RADIO BURSTS 
SOLAR WIND 
SOLAR ACTIVITY/ENVIRONMENTAL EFFECTS 
Measurement of airborne radioactivity and its meteorological 
application. Part VII. Annual report, August 1, 1975-July 31, 
1976, 4:20312 (COO-3425-16) 
SOLAR ACTIVITY/MONITORING 
Directory of solar-terrestrial physics monitoring stations. Special 
report, 4:20566 (AD-A-055001) 
SOLAR AIR CONDITIONERS/DESIGN 
Development of a solar cooling, heating, and domestic hot water 
supply system, 4:18464 
SOLAR AIR CONDITIONING/COMMERCIALIZATION 
Solar energy infrastructure, 4:18435 
SOLAR AIR CONDITIONING/ECONOMICS 
Solar energy: present and future, 4:18356 
SOLAR AIR HEATERS/CONSTRUCTION 
Solar space heaters for low-income families (Includes glossary), 
4:18482 (ILLDOE-78/09) 
SOLAR AIR HEATERS/DESIGN 
Solar space heaters for low-income families (Includes glossary), 
4:18482 (ILLDOE-78/09) 
SOLAR BATTERY CHARGERS/CONTROL EQUIPMENT 
Solar generators pose high demands. Aspects for the use of 
storage batteries in solar electric power supply, 4:18322 
SOLAR CELL ARRAYS 
For space travel and terrestrial use: solar generators and power 
supply systems, 4:18325 
SOLAR CELL ARRAYS/DATA ACQUISITION SYSTEMS 
Design of the data acquisition system at Solar One, 4:18401 
(CONF-780432-) 
SOLAR CELL ARRAYS/ELECTRICAL PROPERTIES 
Photovoltaic transient analysis program user's guide. Volume IV. 
Supporting data, 4:18317 (SAND-7838(Vol.4)) 
SOLAR CELL ARRAYS/ENERGY STORAGE SYSTEMS 
Night storage and backup generation with electrochemical 
engines, 4:19293 (LA-UR-78-i149) 
Solar generators pose high demands. Aspects for the use of 
storage batteries in solar electric power supply, 4:18322 
SOLAR CELL ARRAYS/MATHEMATICAL MODELS 
Photovoltaic transient analysis program user's guide. Volume IV. 
Supporting data, 4:18317 (SAND-7838(Vol.4)) 
SOLAR CELL ARRAYS/MONITORING 
Design of the data acquisition system at Solar One, 4:18401 
(CONF-780432-) 
SOLAR CELL ARRAYS/PARABOLIC REFLECTORS 
Properties of a solar cell unit with mirrors and radiators, 4:18300 
(AED-Conf-77-648-001) 
SOLAR CELL ARRAYS/PHYSICAL RADIATION EFFECTS 
Charging of flexible solar array substrates in kilovolt electron 
beams, 4:18313 (N-78-21199) 
SOLAR CELL ARRAYS/SOLAR TRACKING 
Maximum power trackers for photovoltaic arrays, 4:18303 (COO- 
4094-17) 
SOLAR CELLS 
See also CADMIUM SULFIDE SOLAR CELLS 
GALLIUM ARSENIDE SOLAR CELLS 
SILICON SOLAR CELLS 
SOLAR CELLS/CALIBRATION 
Results of the 1974 through 1977 NASA/JPL balloon flight solar 
cell calibration program, 4:18314 (N-78-21598) 
SOLAR CELLS/INFORMATION SYSTEMS 
National solar photovoltaic information system, 4:18305 (COO- 
4094-30) 
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SOLAR CELLS/MATHEMATICAL MODELS 

Photodiode design study. Final report, May-December 1977, 

4:18299 (AD-A-055794) 
SOLAR CELLS/MEETINGS 

Proceedings of the photovoltaics program semi-annual review, 

Advanced Materials R and D Branch, 4:18301 (CONF-771051-) 
SOLAR CELLS/SEMICONDUCTOR MATERIALS 

Improved semiconductors for photovoltaic solar cells. Quarterly 
report No. 3, January 1, 1977-March 31, 1977 (ZnsP2), 4:18318 
(TID-28710) 

Improved semiconductors for photovoltaic solar cells. Quarterly 
report No. 3, January 1, 1977-March 31, 1977 (ZnsP2), 4:18310 
(DST-2460-3) 

Improved semiconductors for photovoltaic cells. Quarterly report 
No. 4, April 1, 1977-June 30, 1977 (ZnsP2), 4:18311 (DST-2460- 


4) 
SOLAR COLLECTORS 
See also CONCENTRATING COLLECTORS 
EVACUATED TUBE COLLECTORS 
FLAT PLATE COLLECTORS 
SOLAR COLLECTORS/BLACK LIQUIDS 
Method and equipment to collect solar energy (Patent), 4:18509 
SOLAR COLLECTORS/CONSTRUCTION 
Low cost solar collector suitable for use in peanut drying 
applications, 4:18451 (CONF-770686-) 
Method and equipment to collect solar energy (Patent), 4:18509 
SOLAR COLLECTORS/DESIGN 
Heat exchanger, 4:19971 
High efficiency solar collectors for flat roofs. Pt. 1, 4:18507 
High efficiency solar collectors for flat roofs. Pt. 2, 4:18505 
High efficiency solar collectors for flat roofs. Pt. 3, 4:18506 
Low cost solar collector suitable for use in peanut drying 
applications, 4:18451 (CONF-770686-) 
Method and equipment to collect solar energy (Patent), 4:18509 
Pool cover having solar energy heating feature (Patent), 4:18495 
Pyramidal solar heater (Patent; pyramidal configuration), 4:18498 
Solar drying of peanuts in Georgia, 4:18442 (CONF-770686-) 
SOLAR COLLECTORS/DRAIN-DOWN SYSTEMS 
Operational experience with drain-down solar systems, 4:18483 
(IS-M-166) 
SOLAR COLLECTORS/FLOWMETERS 
Flow rate calibration for solar heating and cooling system 
evaluation, 4:18478 (CONF-780432-) 
SOLAR COLLECTORS/FLUORESCENCE 
Fluorescent solar energy collectors: operating conditions with 
diffuse light, 4:18496 
SOLAR COLLECTORS/FOUNDATIONS 
Study of low-cost foundation/anchor designs for single-axis- 
tracking solar collector systems, 4:18492 (SAND-78-7048) 
SOLAR COLLECTORS/HEAT LOSSES 
Means and methods of preventing the loss of solar heat (Patent), 


4:18497 
SOLAR COLLECTORS/MATERIALS 
Material selection for agricultural solar systems, 4:18477 (CONF- 
770686-) 
SOLAR COLLECTORS/MATERIALS TESTING 
Preliminary materials assessment in solar demonstration systems, 
4:18476 (ANL/EES-CP-30) 
SOLAR COLLECTORS/MONITORING 
Microprocessor monitoring system for a solar energy installation, 
4:18400 (CONF-780432-) 
SOLAR COLLECTORS/OPTICS 
Geometric catoptrics. Applications to solar energy. Second part: 
energy distributions in catoptric collectors, 4:18513 
SOLAR COLLECTORS/PERFORMANCE 
Evaluation of matrix solar collector for heating air, 4:18443 
(CONF-770686-) 
Microprocessor monitoring system for a solar energy installation, 
4:18400 (CONF-780432-) 
SOLAR COLLECTORS/PERFORMANCE TESTING 
Inexpensive multiplexer temperature measuring system for 
monitoring and evaluation of solar collectors, 4:18479 (CONF- 
780432-) 
Organization of certification program for solar collectors. Final 
report, 4:18490 (PB-280025) 
SOLAR COLLECTORS/SEALS 
Solar energy systems - standards for rubber seals. Final report, 
4:18491 (PB-280114) 
SOLAR COLLECTORS/SPECTRALLY SELECTIVE 
SURFACES 
Granular optical materials. Final report, 1 January 1975-31 
December 1977, 4:18473 (AD-A-054099) 
SOLAR COLLECTORS/THERMOSTATS 
ee methods of preventing the loss of solar heat (Patent), 
SOLAR CONCENTRATORS 
See also MIRRORS 


SOLAR COOLING SYSTEMS/REGULATIONS 


SOLAR CONCENTRATORS/BIBLIOGRAPHIES 

Solar energy concentrator design and operation (citations from the 
NTIS data base). Report for 1976-June 1978 (97 abstracts), 
4:18486 (NTIS/PS-78/0838) 

Solar energy concentrator design and operation (citations from the 
Engineering Index data base). Report for 1970-June 1978 (167 
abstracts), 4:18487 (NTIS/PS-78/0839) 

SOLAR CONCENTRATORS/DESIGN 
Solar energy reflector collector (Patent), 4:18510 
SOLAR COOLING SYSTEMS 
See also SOLAR AIR CONDITIONERS 
SOLAR COOLING SYSTEMS/BIBLIOGRAPHIES 
Solar: bibliography, 4:18425 
SOLAR COOLING SYSTEMS/CONTROL SYSTEMS 

Adaptive control for energy conservation, 4:18416 (LA-UR-78- 
2573) 

Data acquisition and monitoring system for Los Alamos National 
Security and Resources Study Center, 4:18387 (CONF-780432-) 

SOLAR COOLING SYSTEMS/DATA ACQUISITION SYSTEMS 

Conference on performance monitoring techniques for evaluation 
of solar heating and cooling systems, 4:18377 (CONF-780432-) 

Data acquisition and monitoring system for Los Alamos National 
Security and Resources Study Center, 4:18387 (CONF-780432-) 

Heat flow instrumentation in Colorado State University solar 
houses, 4:18406 (CONF-780432-) 

Instrumentation, data acquisition and monitoring system for an air 
heating solar system, 4:18392 (CONF-780432-) 

Moderate cost, calculator-based data acquisition for solar HVAC 
systems, 4:18394 (CONF-780432-) 

Moderate-cost data gathering system, 4:18397 (CONF-780432-) 

National solar data system, 4:18379 (CONF-780432-) 

On-line performance calculations for the Los Alamos National 
Security and Resources Study Center, 4:18388 (CONF-780432-) 

Relationship between instrumentation and validation, 4:18393 
(CONF-780432-) 

Technique and instrumentation for measuring the performance of 
integrated solar heating/cooling systems, 4:18384 (CONF- 
780432-) 

Use of an automated, centrally-controlled data acquisition system 
for monitoring multiple remote sites, 4:18395 (CONF-780432-) 

Use of computer-controlled data acquisition systems in 
determining solar heating and cooling system performance, 
4:18390 (CONF-780432-) 

SOLAR COOLING SYSTEMS/DATA PROCESSING 
Processing of instrumented data for the National Solar Heating 
and Cooling Demonstration Program, 4:18380 (CONF-780432-) 
SOLAR COOLING SYSTEMS/FINANCING 
Financing solar system costs, 4:18432 
SOLAR COOLING SYSTEMS/INFORMATION NEEDS 

Analysis of data user’s needs for performance evaluation of solar 

heating and cooling systems, 4:18378 (CONF-780432-) 
SOLAR COOLING SYSTEMS/LIFE-CYCLE COST 

Collection of data for estimating the probable life cycle costs of 

solar energy systems, 4:18382 (CONF-780432-) 
SOLAR COOLING SYSTEMS/MARKET 

Solar market capture and market penetration solar heating and 

cooling, 4:18436 
SOLAR COOLING SYSTEMS/MEASURING INSTRUMENTS 

Heat flow instrumentation in Colorado State University solar 
houses, 4:18406 (CONF-780432-) 

SOLAR COOLING SYSTEMS/MONITORING 

Heat flow instrumentation in Colorado State University solar 
houses, 4:18406 (CONF-780432-) 

SOLAR COOLING SYSTEMS/PERFORMANCE 

Analysis of data user’s needs for performance evaluation of solar 
heating and cooling systems, 4:18378 (CONF-780432-) 

IEA programme to develop and test solar heating and cooling 
systems. Task I: investigation of the performance of solar 
heating and cooling systems. Annual progress report, 4:18424 
(TID-23297/1) 

Instrumentation, data acquisition and monitoring system for an air 
heating solar system, 4:18392 (CONF-780432-) 

On-line performance calculations for the Los Alamos National 
Security and Resources Study Center, 4:18388 (CONF-780432-) 

Processing of instrumented data for the National Solar Heating 
and Cooling Demonstration Program, 4:18380 (CONF-780432-) 

Technique and instrumentation for measuring the performance of 
integrated solar heating/cooling systems, 4:18384 (CONF- 
780432-) 

Temperature calibration for solar heating and cooling system 
evaluation, 4:18405 (CONF-780432-) 

Use of computer-controlled data acquisition systems in 
determining solar heating and cooling system performance, 
4:18390 (CONF-780432-) 

SOLAR COOLING SYSTEMS/REGULATIONS 

Use and abuse of the regulatory process in a developing solar 

energy space conditioning industry, 4:18292 (PB-280165) 





SOLAR COOLING SYSTEMS/RELIABILITY 


SOLAR COOLING SYSTEMS/RELIABILITY 
Solar energy development, 4:18429 
SOLAR COOLING SYSTEMS/SIMULATION 
Adaptive control for energy conservation, 4:18416 (LA-UR-78- 
2573) 


Relationship between instrumentation and validation, 4:18393 
(CONF-780432-) 
SOLAR COOLING SYSTEMS/TEMPERATURE 
MONITORING 
Temperature calibration for solar heating and cooling system 
evaluation, 4:18405 (CONF-780432-) 
SOLAR CORONA/ELECTRON DENSITY 
The rapid heating of coronal plasma during solar flares: 
nonequilibrium ionization diagnostics and reverse currents, 
4:20568 (AD-A-055633) 
SOLAR CORONA/ELECTRON TEMPERATURE 
The rapid heating of coronal plasma during solar flares: 
nonequilibrium ionization diagnostics and reverse currents, 
4:20568 (AD-A-055633) 
SOLAR CORONA/ENERGY BALANCE 
Energy balance of open regions of the corona and the solar wind, 
4:20576 


SOLAR CORONA/HEATING 

The rapid heating of coronal plasma during solar flares: 
nonequilibrium ionization diagnostics and reverse currents, 
4:20568 (AD-A-055633) 

SOLAR CORONA/INTERPLANETARY MAGNETIC FIELDS 

Radio polarization probing of the solar corona during a period of 
weak solar activity, 4:20581 

SOLAR CORONA/MAGNETIC FIELDS 

Coronal magnetic-field model with nonspherical source surface. 

Interim report, 4:20564 (AD-A-054618) 
SOLAR CORONA/PLASMA DIAGNOSTICS 

The rapid heating of coronal plasma during solar flares: 
nonequilibrium ionization diagnostics and reverse currents, 
4:20568 (AD-A-055633) 

SOLAR DRYERS 

Desiccant as drying agent/heat storage media for crop drying by 
solar energy, 4:18450 (CONF-770686-) 

Textile drying using solarized cylindrical can dryers to 
demonstrate the application of solar energy to industrial drying 
or dehydration processes: Phase I. Final report, 4:18454 (ORO- 
5124-77/1) 

SOLAR DRYERS/COMPARATIVE EVALUATIONS 
Curing burley tobacco with solar energy, 4:18447 (CONF-770686- 


Performance and economic feasibility of solar grain drying 
systems. Agricultural economic report No. 396, 4:18453 (NP- 
23567) 

SOLAR DRYERS/COST 

The performance and economic feasibility of solar grain drying 

systems. Final report for 1976, 4:18455 (PB-280196) 
SOLAR DRYERS/DATA ACQUISITION SYSTEMS 

Low cost microprocessor based data acquisition system, 4:18452 

(CONF-780432-) 
SOLAR DRYERS/DESIGN 

Closed-air system for drying peanuts, 4:18444 (CONF-770686-) 

Low cost solar collector suitable for use in peanut drying 
applications, 4:18451 (CONF-770686-) 

Solar drying of peanuts in Georgia, 4:18442 (CONF-770686-) 

pak aye of hay: open chamber dryer design, 4:18445 (CONF- 


SOLAR DRYERS/ECONOMIC ANALYSIS 

Performance and economic feasibility of solar grain drying 
systems. Agricultural economic report No. 396, 4:18453 (NP- 
23567) 

SOLAR DRYERS/GREENHOUSES 

Solar-energy utilization using greenhouse bulk curing and drying 
system, 4:18448 (CONF-770686-) 

SOLAR DRYERS/MATHEMATICAL MODELS 

Evaluation of matrix solar collector for heating air, 4:18443 
(CONF-770686-) 

SOLAR DRYERS/PERFORMANCE 

Monthly performance report, 4:18422 (SOLAR/2003-78/09) 

ba ye of hay: open chamber dryer design, 4:18445 (CONF- 

-) 

Solar energy system performance evaluation: Scattergood School 
Recreation Center, West Branch, lowa, September 1977-May 
1978, 4:18423 (SOLAR/2003-78/14) 

The performance and economic feasibility of solar grain drying 
systems. Final report for 1976, 4:18455 (PB-280196) 

SOLAR DRYERS/TESTING 
Solar drying of hay in big aaa 4:18446 (CONF-770686-) 
SOLAR DRYING/DESICCANTS 

Desiccant as drying agent/heat storage media for crop drying by 

solar energy, 4:18450 (CONF-770686-) 
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SOLAR DRYING/MEETINGS 
Solar crop drying conference. Proceedings, 4:18449 (CONF- 
770686-) 
SOLAR ELECTRONS 
Property of the escape of solar flare electrons into the 
i lanetary medium, 4:20583 
SOLAR RGY 
Energy self-reliance in solar energy, 4:18279 
SOLAR ENERGY/COMMERCIALIZATION 
Solar energy commercialization for Middle East countries, 4:18277 
(HCP/CS-4192-2) 
Utility role in solar commercialization, 4:18298 
SOLAR ENERGY/ECONOMIC ANALYSIS 
Solar energy: has the time come, 4:18286 
SOLAR ENERGY/ECONOMICS 
Solar penetration and the utility load factor, 4:18290 
SOLAR ENERGY/ENERGY SOURCE DEVELOPMENT 
Solar energy: its environmental dimensions, 4:18294 
SOLAR ENERGY/ENVIRONMENTAL IMPACTS 
Solar energy: its environmental dimensions, 4:18294 
SOLAR ENERGY/FINANCIAL INCENTIVES 
Legal and institutional perspectives on solar energy in Colorado. 
A case study of land use and energy decision-making. Final 
report, 4:18291 (PB-279994) 
SOLAR ENERGY/FORECASTING 
Solar energy: has the time come, 4:18286 
SOLAR ENERGY/GOVERNMENT POLICIES 
Solar energy: its environmental dimensions, 4:18294 
SOLAR ENERGY/HEARINGS 
The great adventure: a report on the 10 regional public hearings 
on solar energy for the domestic policy review, 4:19469 (HCP/ 
U6354-01 
SOLAR ENERGY/INFORMATION NEEDS 
Solar energy infrastructure, 4:18435 
SOLAR ENERGY/LAND USE 
Legal and institutional perspectives on solar energy in Colorado. 
A case study of land use and energy decision-making. Final 
report, 4:18291 (PB-279994) 
Solar energy: its environmental dimensions, 4:18294 
SOLAR ENERGY/LEGAL ASPECTS 
Solar energy: its environmental dimensions, 4:18294 
SOLAR ENERGY/LEGISLATION 
Federal solar legislation, 4:18295 
SOLAR ENERGY/MEETINGS 
Proceedings of the consumer conference on solar energy 
development, 4:18285 
SOLAR ENERGY/RECOMMENDATIONS 
The great adventure: a report on the 10 regional public hearings 
on solar energy for the domestic policy review, 4:19469 (HCP/ 
U6354-01) 
SOLAR ENERGY/REGIONAL ANALYSIS 
Solar energy: has the time come, 4:18286 
SOLAR ENERGY/REGULATIONS 
Building codes, land use controls, and other regulations to 
encourage solar energy use, 4:18296 
Legal and institutional perspectives on solar energy in Colorado. 
A case study of land use and energy decision-making. Final 
report, 4: 18291 (PB-279994) 
SOLAR ENERGY/TECHNOLOGY nr nage a 
Contribution of the sun to the energy supply, 4:182 
= vo" ad for commercial purposes, 4:18275 (AED-CONF-78- 
5-045) 
SOLAR ENERGY CONVERSION 
Hydrogen production in a solar-hydrogen economy, 4:18231 
ere NERGY CONVERSION/BIOCHEMICAL FUEL 


Solar powered biological fuel cell (Patent), 4:19497 
SOLAR FLARES 
Property of the escape of solar flare electrons into the 
interplanetary medium, 4:20583 
The rapid heating of coronal plasma during solar flares: 
nonequilibrium ionization diagnostics and reverse currents, 
4:20568 (AD-A-055633) 
SOLAR FLARES/ACCELERATION 
Stochastic acceleration of solar flare protons. Technical report, 
4:20562 (AD-A-052545) 
SOLAR FLARES/BALMER LINES 
H-alpha profiles from electron-heated solar flares. Final report 
May 17-December 31, 1977, 4:20569 (AD-A-056708) 
SOLAR FLARES/ELECTRONS 
High-energy electrons in solar microwave sources, 4:20578 
SOLAR FLARES/FORECASTING 
Radio flare studies at 4 cm. Final scientific report 1 July 1975-30 
September 1977, 4:20561 (AD-A-052360) 
SOLAR FLARES/MONITORING 
Directory of solar-terrestrial physics monitoring stations. Special 
report, 4:20566 (AD-A-055001) 
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SOLAR FLARES/PROTON SPECTRA 
Predicting proton spectra and riometer absorption from and 


theoretical modelling for U-shaped solar flare radio bursts. Final 


report July 1975-September 1977, 4:20570 (AD-A-056709) 
SOLAR FLARES/SHOCK WAVES 
Onset of the shock-wave radio emission in the development of a 
solar flare, 4:20574 (IPPCZ-213) 
SOLAR FLARES/SOLAR RADIO BURSTS 
Onset of the shock-wave radio emission in the development of a 
solar flare, 4:20574 (IPPCZ-213) 
SOLAR FLUX/DATA 
Global solar radiation in Valencia (Spain) its relation with hours 
of sunshine, 4:18283 
SOLAR HEAT ENGINES 
See also NITINOL HEAT ENGINES 
SOLAR HEAT ENGINES/DESIGN 
Circuit for the supply of condensable fluid to a solar engine 
(Patent), 4:18468 
SOLAR HEATING SYSTEMS 
See also PASSIVE SOLAR HEATING SYSTEMS 
SOLAR-ASSISTED HEAT PUMPS 
Energy balance of an interseasonal collector-storage association 
for a housing development in the north of France, 4:18428 
SOLAR HEATING SYSTEMS/BIBLIOGRAPHIES 
Solar: bibliography, 4:18425 
SOLAR HEATING SYSTEMS/CONTROL SYSTEMS 
Adaptive control for energy conservation. 4:18416 (LA-UR-78- 
2573) 
Data acquisition and monitoring system for Los Alamos National 


Security and Resources Study Center, 4:18387 (CONF-780432-) 


Preliminary design package for programmable controller and 
hydronic energy package, 4:18410 (DOE/NASA/CR-150629) 
SOLAR HEATING SYSTEMS/DATA ACQUISITION 
Acceleration of solar heating application via improved data 
evaluation, 4:18383 (CONF-780432-) 
SOLAR HEATING SYSTEMS/DATA ACQUISITION 
SYSTEMS 
Advantages of a real time data acquisition, monitoring, and 
analysis system for a restaurant equipped for energy 
conservation, heat reclamation, and solar energy, 4:18396 
(CONF-780432-) 
Conference on performance monitoring techniques for evaluation 
of solar heating and cooling systems, 4:18377 (CONF-780432-) 
Data acquisition using a modular data logger, 4:18386 (CONF- 
780432-) 
Data acquisition and monitoring system for Los Alamos National 


Security and Resources Study Center, 4:18387 (CONF-780432-) 


Data acquisition and processing with a HP 9825 desk top 
calculator controlled instrumentation system in the Los Alamos 
solar Mobile/Modular Home, 4:18402 (CONF-780432-) 

Design of the data acquisition system at Solar One, 4:18401 
(CONF-780432-) 

Heat flow instrumentation in Colorado State University solar 
houses, 4:18406 (CONF-780432-) 

Instrumentation, data acquisition and monitoring system for an air 
heating solar system, 4:18392 (CONF-780432-) 

Microprocessor compatible temperature measuring system, 
4:18399 (CONF-780432-) 

Moderate cost, calculator-based data acquisition for solar HVAC 
systems, 4:18394 (CONF-780432-) 

Moderate-cost data gathering system, 4:18397 (CONF-780432-) 

National solar data system, 4:18379 (CONF-780432-) 

On-line performance calculations for the Los Alamos National 


Security and Resources Study Center, 4:18388 (CONF-780432-) 


Relationship between instrumentation and validation, 4:18393 
(CONF-780432-) 

Technique and instrumentation for measuring the performance of 
integrated solar heating/cooling systems, 4:18384 (CONF- 
780432-) 

Use of an automated, centrally-controlled data acquisition system 
for monitoring multiple remote sites, 4:18395 (CONF-780432-) 

Use of computer-controlled data acquisition systems in 
determining solar heating and cooling system performance, 
4:18390 (CONF-780432-) 

SOLAR HEATING SYSTEMS/DATA PROCESSING 

Processing of instrumented data for the National Solar Heating 
and Cooling Demonstration Program, 4:18380 (CONF-780432-) 

SOLAR HEATING SYSTEMS/DEMONSTRATION 

PROGRAMS 

Solar demonstrations on federal residences--better planning and 
management control needed, 4:18419 (PB-279700) 

SOLAR HEATING SYSTEMS/DESIGN 


High-efficiency solar collector to be integrated in a heating system 


(Patent), 4:18499 
Preliminary design package for prototype solar heating system, 
4:18413 (DOE/NASA/CR-150858) 


SOLAR HEATING SYSTEMS/PERFORMANCE 


System design package for IBM system one: solar heating and 
domestic hot water, 4:18418 (N-78-21589) 
SOLAR HEATING SYSTEMS/FINANCING 
Financing solar system costs, 4:18432 
SOLAR HEATING SYSTEMS/FREEZE PROTECTION 

Operational experience with drain-down solar systems, 4:18483 
(IS-M-166) 

SOLAR HEATING SYSTEMS/INFORMATION NEEDS 

Analysis of data user's needs for performance evaluation of solar 
heating and cooling systems, 4:18378 (CONF-780432-) 

SOLAR HEATING SYSTEMS/INSTALLATION 

Manual on the installation, operation and maintenance of the CSI 

integrated warm air solar heating system, 4:18409 (COO-4416-1) 
SOLAR HEATING SYSTEMS/LIFE-CYCLE COST 

Collection of data for estimating the probable life cycle costs of 

solar energy systems, 4:18382 (CONF-780432-) 
SOLAR HEATING SYSTEMS/MAINTENANCE 

Manual on the installation, operation and maintenance of the CSI 

integrated warm air solar heating system, 4:18409 (COO-4416-1) 
SOLAR HEATING SYSTEMS/MANUALS 

Manual on the installation, operation and maintenance of the CSI 

integrated warm air solar heating system, 4:18409 (COO-4416-1) 
SOLAR HEATING SYSTEMS/MARKET 

Solar market capture and market penetration solar heating and 

cooling, 4:18436 
SOLAR HEATING SYSTEMS/MATERIALS TESTING 

Preliminary materials assessment in solar demonstration systems, 
4:18476 (ANL/EES-CP-30) 

SOLAR HEATING SYSTEMS/MEASURING INSTRUMENTS 

Heat flow instrumentation in Colorado State University solar 
houses, 4:18406 (CONF-780432-) 

Sensor selection and placement in the National Solar Data 
Program, 4:18404 (CONF-780432-) 

SOLAR HEATING SYSTEMS/MONITORING 

Acceleration of solar heating application via improved data 
evaluation, 4:18383 (CONF-780432-) 

Approaches to some common sensor problems, 4:18407 (CONF- 
780432-) 

Considerations in choosing solar energy monitoring systems, 
4:18385 (CONF-780432-) 

Design of the data acquisition system at Solar One, 4:18401 
(CONF-780432-) 

Heat flow instrumentation in Colorado State University solar 
houses, 4:18406 (CONF-780432-) 

Microprocessor based solar monitoring system, 4:18398 (CONF- 
780432-) 

Sensor selection and placement in the National Solar Data 
Program, 4:18404 (CONF-780432-) 

Simple, low cost monitoring methods for solar hot water system, 
4:18458 (CONF-780432-) 

Turbine flowmeters for monitoring solar systems, 4:18408 (CONF- 
780432-) 

SOLAR HEATING SYSTEMS/OPERATION 

Manual on the installation, operation and maintenance of the CSI 

integrated warm air solar heating system, 4:18409 (COO-4416-1) 
SOLAR HEATING SYSTEMS/PERFORMANCE 

Analysis of data user's needs for performance evaluation of solar 
heating and cooling systems, 4:18378 (CONF-780432-) 

Data acquisition using a modular data logger, 4:18386 (CONF- 
780432-) 

IEA programme to develop and test solar heating and cooling 
systems. Task I: investigation of the performance of solar 
heating and cooling systems. Annual progress report, 4:18424 
(TID-23297/1) 

Instrumentation, data acquisition and monitoring system for an air 
heating solar system, 4:18392 (CONF-780432-) 

Monthly performance report, 4:18422 (SOLAR/2003-78/09) 

Monthly performance report: William C. Burdick, August 1978, 
4:18421 (SOLAR/1036-78/08) 

Monthly performance report, 4:18420 (SOLAR/1001-78/08) 

On-line performance calculations for the Los Alamos National 
Security and Resources Study Center, 4:18388 (CONF-780432-) 

Performance of Los Alamos solar Mobile/Modular Home Unit 
No. 1, 4:18417 (LA-UR-78-2587) 

Processing of instrumented data for the National Solar Heating 
and Cooling Demonstration Program, 4:18380 (CONF-780432-) 

Solar energy system performance evaluation: Scattergood School 
Recreation Center, West Branch, Iowa, September 1977-May 
1978, 4:18423 (SOLAR/2003-78/14) 

System performance measurements for a packaged solar space 
heating system equipped with air-heating collectors, 4:18391 
(CONF-780432-) 

Technique and instrumentation for measuring the performance of 
integrated solar heating/cooling systems, 4:18384 (CONF- 
780432-) 


Temperature calibration for solar heating and cooling system 
evaluation, 4:18405 (CONF-780432-) 





SOLAR HEATING SYSTEMS/PERFORMANCE TESTING 


Use of computer-controlled data acquisition systems in 
determining solar heating and cooling system performance, 
4:18390 (CONF-780432-) 

SOLAR HEATING SYSTEMS/PERFORMANCE TESTING 

Sun, air, and gas as heat sources. The Tritherm house is being 
tested, 4:18427 

SOLAR HEATING SYSTEMS/REGULATIONS 
Use and abuse of the regulatory process in a developing solar 
energy space conditioning industry, 4:18292 (PB-280165) 
SOLAR HEATING SYSTEMS/RELIABILITY 
Solar energy development, 4:18429 
SOLAR HEATING SYSTEMS/RETROFITTING 
Retrofit: a major solar opportunity, 4:18440 
SOLAR HEATING SYSTEMS/SIMULATION 

Adaptive control for energy conservation, 4:18416 (LA-UR-78- 
2573) 

Relationship between instrumentation and validation, 4:18393 
(CONF-780432-) 

SOLAR HEATING SYSTEMS/TEMPERATURE 

MEASUREMENT 

Microprocessor compatible temperature measuring system, 
4:18399 (CONF-780432-) 

SOLAR HEATING SYSTEMS/TEMPERATURE 

MONITORING 

Temperature calibration for solar heating and cooling system 
evaluation, 4:18405 (CONF-780432-) 

SOLAR INDUSTRY/CONSUMER PROTECTION 

Consumer protection: past, present and future, 4:18293 

SOLAR INDUSTRY/DECISION MAKING 

Energy decision-making and the diffusion of solar technology in 
the building industry: excerpts from the final draft of a working 
paper, 4:18287 

SOLAR INDUSTRY/ECONOMIC DEVELOPMENT 

Business opportunities in solar energies, 4:18288 

SOLAR INDUSTRY/MARKETING RESEARCH 

Solar energy equipment (Iran). Foreign market survey report, 
4:18276 (DIB-78-07-505) 

Solar energy commercialization for Middle East countries, 4:18277 
(HCP/CS-4192-2) 

SOLAR INDUSTRY/QUALITY ASSURANCE 

Consumer protection: past, present and future, 4:18293 

SOLAR INDUSTRY/REGULATIONS 
Use and abuse of the regulatory process in a developing solar 
energy space conditioning industry, 4:18292 (PB-280165) 
SOLAR INDUSTRY/REVIEWS 
Solar energy opportunities for small business, 4:18289 
SOLAR INDUSTRY/SMALL BUSINESSES 
Solar energy opportunities for small business, 4:18289 
SOLAR INDUSTRY/TRADE 
Solar energy equipment (Iran). Foreign market survey report, 
4:18276 (DIB-78-07-505) 
SOLAR PARTICLES 
See also SOLAR ELECTRONS 
SOLAR PROTONS 
SOLAR PARTICLES/DISTURBANCES 

Prediction of solar particle events and geomagnetic activity using 
interplanetary scintillation observations from the iowa cocoa- 
cross radio telescope. Final report April 1, 1976-March 31, 1978, 
4:20571 (AD-A-056895) 

SOLAR PARTICLES/FORECASTING 

Prediction of solar particle events and geomagnetic activity using 
interplanetary scintillation observations from the iowa cocoa- 
cross radio telescope. Final report April 1, 1976-March 31, 1978, 
4:20571 (AD-A-056895) 

SOLAR PONDS/BIBLIOGRAPHIES 

Solar ponds (citations from the NTIS data base). Report for 1976- 
June 1978 (27 abstracts), 4:18484 (NTIS/PS-78/0836) 

Solar ponds (citations from the Engineering Index data base). 
Report for 1970-June 1978 (25 abstracts), 4:18485 (NTIS/PS- 
78/0837) 

SOLAR PONDS/CONVECTION 

Solar lagoons with density stratification: physical elements, 

previous results, research project, 4:18470 
SOLAR PONDS/NET ENERGY 

Solar lagoons with density stratification: physical elements, 

previous results, research project, 4:18470 
SOLAR PROCESS HEAT/ECONOMIC ANALYSIS 

Textile drying using solarized cylindrical can dryers to 
demonstrate the application of solar energy to industrial drying 
or dehydration processes: Phase I. Final report, 4:18454 (ORO- 
$124-77/1) 

SOLAR PROTONS 

Low latitude Pc 3 and Pc 4 micropulsations. _— report July 1, 

1975-June 30, 1977, 4:20617 (AD- A-05713 
SOLAR PROTONS/ACCELERATION 

Stochastic acceleration of solar flare protons. Technical report, 

4:20562 (AD-A-052545) 
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SOLAR PROTONS/PROTON-PROTON INTERACTIONS 
Solar p-p reaction: a well known process, 4:20779 (BNL- 
50879(Vol.1)) 
SOLAR PROTONS/RADIATION FLUX 
Prediction of the proton flux magnitudes from radio burst data. 
Interim report, 4:20573 (AD-A-057071) 
SOLAR RADIATION/ATTENUATION 
Stratcom VI-A uv flux and 30-65 km low-background betasonde 
air density measurements. Final report 11 July 1975-31 July 
1976, 4:20598 (AD-A-055772) 
SOLAR RADIATION/AVAILABILITY 
Relation between sunshine duration and mean daily solar radiation 
on a horizontal surface in Iraq, 4:18281 
SOLAR RADIATION/PHOTOCHEMICAL REACTIONS 
Power plant cooling water chlorination in northern California. 
Extramural report, 31 October 1975-30 December 1976, 4:18674 
(PB-281602) 
SOLAR RADIATION/RADIATION FLUX 
Analysis of solar flux data for STRATCOM VIIA. Final technical 
report (2000 to 3200A), 4:20572 (AD-A-056969) 
SOLAR RADIATION/VARIATIONS 
Stratcom VI-A uv flux and 30-65 km low-background betasonde 
air density measurements. Final report 11 July 1975-31 July 
1976, 4:20598 (AD-A-055772) 
SOLAR RADIO BURSTS/LOSS CONE INSTABILITY 
Electromagnetic loss-cone instability and type IV solar radio 
bursts, 4:20582 
SOLAR RADIO BURSTS/PROTON SPECTRA 
Predicting proton spectra and riometer absorption from and 
theoretical modelling for U-shaped solar flare radio bursts. Final 
report July 1975-September 1977, 4:20570 (AD-A-056709) 
SOLAR RADIO BURSTS/TIME DEPENDENCE 
Onset of the shock-wave radio emission in the development of a 
solar flare, 4:20574 (IPPCZ-213) 
SOLAR RADIOWAVE RADIATION/FREQUENCY 
MEASUREMENT 
Experimental solar radio spectrum analyzer (50-100 MHz). Final 
report, 4:20240 (N-78-22012) 
SOLAR REFRIGERATION/USES 
Desalination by solar refrigeration, 4:18471 
—. REFRIGERATORS/ABSORPTION REFRIGERATION 
E 
Absorption refrigeration system utilizing solar energy (Patent), 
4:18467 
SOLAR REFRIGERATORS/DESIGN 
Absorption refrigeration system utilizing solar energy (Patent), 
4:18467 
SOLAR RIGHTS 
Solar rights and their effect on solar heating and cooling, 4:18297 
SOLAR SPACE HEATING 
High efficiency solar collectors for flat roofs. Pt. 3, 4:18506 
SOLAR SPACE HEATING/COMMERCIALIZATION 
Solar energy infrastructure, 4:18435 
SOLAR SPACE HEATING/ECONOMIC ANALYSIS 
Economic analysis of solar water and space heating, 4:18433 
Economics of state-of-the art solar applications, 4:18434 
SOLAR SPACE HEATING/ECONOMICS 
Solar energy: present and future, 4:18356 
SOLAR STILLS 
Producing drinking water with the aid of waste heat or solar 
energy, 4:18469 
SOLAR STILLS/OPERATION 
Experimental study and optimization of a solar still, 4:18472 
SOLAR THERMAL POWER PLANTS 
See also DISTRIBUTED COLLECTOR POWER PLANTS 
SOLAR THERMAL POWER PLANTS/COMPUTER CODES 
The building loads analysis and system thermodynamics program 
(BLAST). release number 1. Software, 4:19514 (AD-A-056226) 
SOLAR THERMAL POWER PLANTS/DESIGN 
Central receiver solar thermal power system, 4:18358 (AED- 
CONF-78-212-008) 
SOLAR THERMAL POWER PLANTS/ECONOMICS 
Solar energy: present and future, 4:18356 
SOLAR THERMAL POWER PLANTS/LIFE-CYCLE COST 
The building loads analysis and system thermodynamics program 
(BLAST). release number 1. Software, 4:19514 (AD-A-056226) 
SOLAR THERMAL POWER PLANTS/REVIEWS 
— electric power station: solar thermal electric generation, 
4:18357 
SOLAR TRACKING/DIGITAL CIRCUITS 
Maximum power trackers for photovoltaic arrays, 4:18303 (COO- 
4094-17) 
SOLAR WATER HEATERS 
High efficiency solar collectors for flat roofs. Pt. 1, 4:18507 
High efficiency solar collectors for flat roofs. Pt. 2, 4:18505 
High efficiency solar collectors for flat roofs. Pt. 3, 4:18506 
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SOLAR WATER HEATERS/CONTROL SYSTEMS 

Preliminary design package for programmable controller and 
hydronic energy package, 4:18410 (DOE/NASA/CR- 150629) 

SOLAR WATER HEATERS/COST 

Evaluation of economics of hotel/motel solar hot water projects, 
4:18461 (IS-M-164) 

SOLAR WATER HEATERS/DATA ACQUISITION SYSTEMS 

Low cost approach to performance monitoring for the evaluation 
of a solar domestic hot water system, 4:18457 (CONF-780432-) 

Relationship between instrumentation and validation, 4:18393 
(CONF-780432-) 

SOLAR WATER HEATERS/DESIGN 

High-efficiency solar collector to be integrated in a heating system 
(Patent), 4:18499 

System design package for IBM system one: solar heating and 
domestic hot water, 4:18418 (N-78-21589) 

SOLAR WATER HEATERS/ECONOMICS 

Solar water heating economic feasibility, capture potential, and 
incentives. Final report, 4:18463 (PB-279855) 

SOLAR WATER HEATERS/FINANCIAL INCENTIVES 

Solar water heating economic feasibility, capture potential, and 
incentives. Final report, 4:18463 (PB-279855) 

SOLAR WATER HEATERS/MARKET 

Solar market capture and market penetration solar heating and 

cooling, 4:18436 
SOLAR WATER HEATERS/MARKETING RESEARCH 

Solar water heating economic feasibility, capture potential, and 

incentives. Final report, 4:18463 (PB-279855) 
SOLAR WATER HEATERS/MONITORING 

Low cost monitoring system, 4:18456 (CONF-780432-) 

Low-cost monitoring of solar system performance, 4:18459 
(CONF-780432-) 

Simple, low cost monitoring methods for solar hot water system, 
4:18458 (CONF-780432-) 

Testing procedures for evaluating effectiveness of solar assisted 
DHW systems in low cost public housing projects, 4:18460 
(CONF-780432-) 

SOLAR WATER HEATERS/OPERATION 

Experience on design and operation of hotel/motel solar hot water 
systems, 4:18462 (IS-M-165) 

Operation and performance of a domestic solar water heater, 
4:18465 

SOLAR WATER HEATERS/PERFORMANCE 

IEA programme to develop and test solar heating and cooling 
systems. Task I: investigation of the performance of solar 
heating and cooling systems. Annual progress report, 4:18424 
(TID-23297/1) 

Low cost approach to performance monitoring for the evaluation 
of a solar domestic hot water system, 4:18457 (CONF-780432-) 

Monthly performance report: William C. Burdick, August 1978, 
4:18421 (SOLAR/1036-78/08) 

Monthly performance report, 4:18420 (SOLAR/1001-78/08) 

Operation and performance of a domestic solar water heater, 
4:18465 

Solar energy system performance evaluation: Scattergood School 
Recreation Center, West Branch, lowa, September 1977-May 
1978, 4:18423 (SOLAR/2003-78/14) 

SOLAR WATER HEATERS/PERFORMANCE TESTING 

Development of a solar cooling, heating, and domestic hot water 
supply system, 4:18464 

Sun, air, and gas as heat sources. The Tritherm house is being 
tested, 4:18427 

SOLAR WATER HEATERS/SIMULATION 

Relationship between instrumentation and validation, 4:18393 
(CONF-780432-) 

SOLAR WATER HEATERS/TESTING 

Testing procedures for evaluating effectiveness of solar assisted 
DHW systems in low cost public housing projects, 4:18460 
(CONF-780432-) 

SOLAR WATER HEATING/ECONOMIC ANALYSIS 

Economic analysis of solar water and space heating, 4:18433 

Economics of state-of-the art solar applications, 4:18434 

Evaluation of economics of hotel/motel solar hot water projects, 
4:18461 (IS-M-164) 

SOLAR WIND 

Reduction and analysis of ATS-6 data. Final report, 1 November 

1976-31 October 1977, 4:20618 (N-78-19194) 
SOLAR WIND/ELECTRIC CONDUCTIVITY 
Conductivity of solar wind plasma, 4:20577 

SOLAR WIND/ENERGY BALANCE 

Energy balance of open regions of the corona and the solar wind, 

4:20576 
SOLAR WIND/ION ACOUSTIC WAVES 

High resolution spectrograms of ion-acoustic waves in the solar 

wind. Progress report, 4:20565 (AD-A-054912) 


SOLID WASTES 


SOLAR WIND/MATHEMATICAL MODELS 
Waves in inhomogeneous moving media with application to the 
solar wind. Doctoral thesis, 4:20575 (PB-280665) 
SOLAR WIND/PLASMA 
Conductivity of solar wind plasma, 4:20577 
SOLAR WIND/VELOCITY 
Method for determining the solar wind velocity by observing 
scintillations of HO and OH maser sources, 4:20579 
SOLAR-ASSISTED HEAT PUMPS/DATA ACQUISITION 
SYSTEMS 
Design of the data acquisition system at Solar One, 4:18401 
(COGNF-780432-) 
Experience gained and lessons learned from monitoring the Solar 
Building, Albuquerque, 4:18389 (CONF-780432-) 
Use of an automaied, centrally-controlled data acquisition system 
for monitoring multiple remote sites, 4:18395 (CONF-780432-) 
SOLAR-ASSISTED HEAT PUMPS/DESIGN 
Solar energy applications to large buildings, 4:18438 
SOLAR-ASSISTED HEAT PUMPS/MONITORING 
Design of the data acquisition system at Solar One, 4:18401 
(CONF-780432-) 
SOLAR-ASSISTED HEAT PUMPS/PERFORMANCE TESTING 
Heat pumps for solar energy use, 4:18426 
Prototype solar heating and cooling systems. Monthly progress 
reports, 4:18411 (DOE/NASA/CR-150830) 
SOLAR-ASSISTED HEAT PUMPS/SYSTEMS ANALYSIS 
Heat pumps for solar energy use, 4:18426 
SOLAR-ASSISTED HEAT PUMPS/TECHNOLOGY 
ASSESSMENT 
Survey on the possibilities of application of heat pumps, 4:19548 
SOLENOIDS/STRESS ANALYSIS 
Stress analysis of non-homogeneous, transversely isotropic 
superconducting solenoids, 4:21035 
SOLID FUELS/BURNUP 
Isotopic measurements of BWR fuel irradiated in quad cities, 
4:18829 
SOLID FUELS/COMBUSTION 
Non-stationary propagation of a flame in a gas suspension of solid 
fuel particles, 4:19955 
SOLID FUELS/ISOTOPE RATIO 
Isotopic measurements of BWR fuel irradiated in quad cities, 
4:18829 
SOLID SCINTILLATION DETECTORS 
See also NAI DETECTORS 
SOLID SCINTILLATION DETECTORS/PERFORMANCE 
The ion-electron magnetic separation and solid state detector 
detection system flown on IMP 7 and 8: e/sub p/ greater than 
or equal to 50 keV, e/sub e/ greater than or equal to 30 keV. 
Technical report, 4:20216 (PB-280713) 
SOLID STATE LASERS/F CENTERS 
Generation of coherent frequency-tunable radiation in F centers, 
4:20066 
SOLID STATE LASERS/FAR ULTRAVIOLET RADIATION 
Experimental investigation of media for VUV lasers pumped by 
high-power x-ray synchrotron radiation, 4:20068 
SOLID STATE LASERS/FEEDBACK 
Hybrid modes in distributed feedback structures, 4:20096 
SOLID STATE LASERS/LASERS 
Ultrashort-pulse generation by lasers with saturable absorbers, 
4:20111 
SOLID STATE LASERS/OPTICAL PUMPING 
Experimental investigation of media for VUV lasers pumped by 
high-power x-ray synchrotron radiation, 4:20068 
SOLID STATE LASERS/PULSES 
Optimum generation of ultrashort light pulses, 4:20086 
Ultrashort-pulse generation by lasers with saturable absorbers, 
4:20111 
SOLID STATE LASERS/STABILITY 
Generation of coherent frequency-tunable radiation in F centers, 
4:20066 
SOLID STATE LASERS/STIMULATED EMISSION 
Stimulated emission from alexandrite (BeAl.O,:Cr* ), 4:20107 
SOLID STATE LASERS/TUNING 
Generation of coherent frequency-tunable radiation in F centers, 
4:20066 
SOLID STATE PHYSICS/RESEARCH PROGRAMS 
Solid state research, 1977:4. Quarterly technical summary report 1 
1 August-31 October 1977 (Lincoln Lab., MIT), 4:20881 (AD- 
A-052463) 
SOLID WASTES 
See also AGRICULTURAL WASTES 
MILL TAILINGS 
MINERAL WASTES 
REFUSE DERIVED FUELS 
SCRAP METALS 
WOOD WASTES 
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SOLID WASTES/COMBUSTION 

Energy system producing electricity, hot water, and steam from 
combustible refuse (Patent), 4:18693 

National energy data with attention to heat recovery from solid 
wastes, 4:19654 

SOLID WASTES/ENERGY RECOVERY 

Energy recovery from solid waste in the Charleston, SC, SMSA. 

Final report, 4:20153 (AD-A-056196) 
SOLID WASTES/LONGWALL MINING 

Winning, face haulage and stowing at the International Mining 

Fair at Birmingham, 4:17798 
SOLID WASTES/RECYCLING 

Solid waste disposal economics. Volume 1. 1964-1976 (a 
bibliography with abstracts). Report for 1964-76, 4:19643 
(NTIS/PS-78/0894) 

Solid waste disposal economics. Volume 2. July 1977-1978 (a 
bibliography with abstracts). Final report 1977-jul 78, 4:19644 
(NTIS/PS-78/0895) 

SOLID WASTES/WASTE DISPOSAL 

Disposal of solid residue from fluidized-bed combustion: 
engineering and laboratory studies. Final report, 4:19652 (PB- 
283082) 

Solid waste disposal economics. Volume 1. 1964-1976 (a 
bibliography with abstracts). Report for 1964-76, 4:19643 
(NTIS/PS-78/0894) 

Solid waste disposal economics. Volume 2. July 1977-1978 (a 
bibliography with abstracts). Final report 1977-jul 78, 4:19644 
(NTIS/PS-78/0895) 

SOLID WASTES/WASTE PROCESSING 

Multi-stage pneumatic municipal solid waste separation and 

recovery of a plurality of classifications (Patent), 4:20155 
SOLID WASTES/WASTE PRODUCT UTILIZATION 

Study of the feasibility of utilizing solid wastes for building 

materials. Phase II. Summary report, 4:19645 (PB-279441) 
SOLIDS/DEFORMATION 

COUPLEFLO: a computer code for coupled creeping viscous 
flow and conductive-convective heat transfer. Part I. 
Theoretical background, 4:19745 (SAND-78-1046) 

Finite element method for plane strain deformationns of 
incompressible solids, 4:19968 

SOLIDS/DISPERSION RELATIONS 

Dispersion relations of elementary excitations when damping is 

present, 4:20888 
SOLIDS/STRESS ANALYSIS 
Finite element method for plane strain deformationns of 
incompressible solids, 4:19968 
SOLITONS 
Quantization of solitons, 4:20786 (JINR-D-1,2-10400) 
SOLUBLE POISONS 

Experience with soluble neutron poisons for criticality control at 

ICPP, 4:18086 (CONF-781 105-10) 
SOLUTION HEAT/MEASURING METHODS 

Solution microcalorimeter for measuring heats of solution of 

radioactive elements and compounds, 4:19894 (ORO-4447-08 1) 
SOLUTION MINING/INJECTION WELLS 

Well construction information for in situ uranium leaching. 

Information circular 1978, 4:18062 (PB-280996) 
SOLVENT-REFINED COAL/CHEMICAL COMPOSITION 

Hydrogen bonding in asphaltenes and coal. Short interim annual 

report (annual summary), 4:17705 (COO-0063-11) 
SOLVENT-REFINED COAL/COMPARATIVE EVALUATIONS 
Comparison of solvent-refined lignite with solvent-refined 
bituminous coals, 4:17698 
SOLVENT-REFINING COAL PLANTS 
See COAL PREPARATION PLANTS 
SOMATIC CELLS 
See also STEM CELLS 
SOMATIC CELLS/BIOLOGICAL RADIATION EFFECTS 

Radiation effects on cells and chromosomes (a bibliography with 
abstracts). Report for 1964-jul 78 (210 abstracts), 4:20447 
(NTIS/PS-78/0834) 

SONIC LOGGING/ERRORS 

Effect of limiting the signal spectrum of acoustical logging on the 
accuracy of determining interval time and elastic wave 
attenuation, 4:20248 

SORBENT RECOVERY SYSTEMS 
Magnetic fusion energy, 4:21112 (ORNL/TM-6012/V2) 
SOUTH AMERICA 
See also BRAZIL 
SOUTH AMERICA/HUMAN POPULATIONS 

How allocation of individuals depends on genetic differences 

among populations, 4:20410 
SOUTH DAKOTA/COAL INDUSTRY 

Coal development in the Northern Great Plains: the impact of 
revenues of state and local governments. Agricultural economic 
report (final), 4:17851 (PB-280122) 
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SOUTH HAVEN MICHIGAN REACTOR 
See PALISADES-1 REACTOR 
SOUTHWEST REGION 
See also ARKANSAS 
FLORIDA 
LOUISIANA 
NEW MEXICO 
OKLAHOMA 
TENNESSEE 
TEXAS 
SOUTHWEST REGION/ENERGY POLICY 
Southwest Regional Energy Council. Policy positions 
(Monograph), 4:19445 
SOUTHWEST REGION/ENERGY SOURCE DEVELOPMENT 
Southwest Regional Energy Council. Policy positions 
(Monograph), 4:19445 
SOVIET UNION 
See USSR 
SOYBEAN PLANT 
See GLYCINE HISPIDA 
SPACE/PLASMA DRIFT 
Steady state models for filamentary plasma structures associated 
with force free magnetic fields, 4:20584 (TRITA-EPP-78-09) 
SPACE HEATERS 
Wind powered hydraulic heating system (Patent), 4:18655 
SPACE HEATERS/MEASURING INSTRUMENTS 
Electronic heat consumption counters, 4:20152 
SPACE HEATING 
See also ANNUAL CYCLE ENERGY SYSTEM 
Problem of the most favorable design of a bi-valency heat pump 
installation, 4:19537 
SPACE HEATING/COMPARATIVE EVALUATIONS 
Comparison between central and decentralised gas firing, 4:19531 
SPACE REFLECTION 
See P INVARIANCE 
SPACECRAFT POWER SUPPLIES/SOLAR CELL ARRAYS 
For space travel and terrestrial use: solar generators and power 
supply systems, 4:18325 
Properties of a solar cell unit with mirrors and radiators, 4:18300 
(AED-Conf-77-648-001) 
Space station systems analysis study. executive summary. Final 
report, 4:18312 (N-77-84668) 
SPACECRAFT POWER SUPPLIES/SOLAR ENERGY 
CONVERSION 
For space travel and terrestrial use: solar generators and power 
supply systems, 4:18325 
SPACECRAFT POWER SUPPLIES/SOLAR POWER PLANTS 
Space station systems analysis study. executive summary. Final 
report, 4:18312 (N-77-84668) 
SPACERS/DESIGN 
Technique for fuel element fastening (Patent), 4:19112 
SPAIN/INSOLATION 
Global solar radiation in Valencia (Spain) its relation with hours 
of sunshine, 4:18283 
SPAIN/SOLAR FLUX 
Global solar radiation in Valencia (Spain) its relation with hours 
of sunshine, 4:18283 
SPARK IGNITION ENGINES/AUTOMOTIVE FUELS 
Motor adapted for fuel comprising a product different from 
mineral oil product (Patent), 4:19681 
SPARK IGNITION ENGINES/COMBUSTION CHAMBERS 
Internal combustion engine with fuel mixture compression and 
spark ignition, 4:20193 
SPARK IGNITION ENGINES/CONTROL EQUIPMENT 
Internal combustion engines, in particular for automobiles 
(Patent), 4:19683 
SPARK IGNITION ENGINES/DESIGN 
Four-stroke internal-combustion piston engine (Patent), 4:20194 
Internal combustion engine with fuel mixture compression and 
spark ignition, 4:20193 
Two-stroke internal combustion engine (Patent), 4:20191 
SPARK IGNITION ENGINES/EXHAUST RECIRCULATION 
SYSTEMS 
Engine emission control system (Patent), 4:19704 
SPARK IGNITION ENGINES/IGNITION SYSTEMS 
Engine emission control system (Patent), 4:19704 
SPARK IGNITION ENGINES/START-UP 
Internal combustion engines, in particular for automobiles 
(Patent), 4:19683 
SPECTRALLY SELECTIVE SURFACES/OPTICAL 
PROPERTIES 
Granular optical materials. Final report, 1 January 1975-31 
December 1977, 4:18473 (AD-A-054099) 
Spectrally selective surfaces with coatings comprised of ultrafine 
metal particles, 4:18475 (AED-Conf-78-2 12-004) 
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SPECTRALLY SELECTIVE SURFACES/SURFACE COATING 
Spectrally selective surfaces with coatings comprised of ultrafine 
metal particles, 4:18475 (AED-Conf-78-212-004) 
SPEED REGULATORS/PERFORMANCE 
Step response of a governed hydrogenerator, 4:18272 
SPENT FUEL CASKS/CRITICALITY 
Benchmark experiments to test plutonium and stainless steel cross 
sections, 4:19993 (NUREG/CR-0210) 
SPENT FUEL CASKS/DESIGN 
Heat transfer tests to support breeder reactor spent-fuel shipping 
cask designs, 4:19994 
SPENT FUEL ELEMENTS/BREMSSTRAHLUNG 
Method for calculating beta-induced bremsstrahlung spectra and 
average energies, 4:20854 
SPENT FUEL ELEMENTS/INSPECTION 
Apparatus for inspecting a irradiated nuclear fuel rod (Patent), 
4:19086 
SPENT FUEL ELEMENTS/REMOTE HANDLING 
Apparatus for inspecting a irradiated nuclear fuel rod (Patent), 
4:19086 
SPENT FUEL STORAGE 
Comments on fuel crud as a safety and operational factor of 
independent spent fuel storage installations (ISFSI, 4:18102 
(NUREG/CR-O0163) 
Transportation logistics for spent-fuel storage and disposal, 
4:18107 
SPENT FUEL STORAGE/FEASIBILITY STUDIES 
Engineering study of dry near-surface interim storage of Fast Flux 
Test Facility spent fuel, 4:18104 (RHO-LD-66) 
SPENT FUEL STORAGE/RESEARCH PROGRAMS 
Probabilistic network analysis of the Advanced Fuel Recycle 
Program's Receiving and Storage Task, 4:18101 (K/OP-247) 
SPENT FUELS/CIVEX PROCESS 
Coprocessing: technical feasibility and radioactivity impacts of 
partial plutonium-uranium separation, 4:18096 
Impact of uranium/plutonium coprocessing on ore, conversion, 
and enrichment costs, 4:18097 
SPENT FUELS/EVALUATION 
Valuation of spent fuel: procedure, applications, and analysis 
(Present discounted value), 4:18113 
SPENT FUELS/REPROCESSING 
Al-Mg-Zn pyrometallurgical process for U-Pu fuel cycles, 4:18100 
Removal of trace contaminants from recycle nitric acid, 4:18098 
State-of-the-art simulation of a U-Pu partitioning column for 
nuclear fuel reprocessing, 4:18099 
SPENT FUELS/TOXICITY 
Radioactivity in stored coal ash and in nuclear power waste, 
4:18179 
SPENT FUELS/TRANSPORT 
Risk of shipping spent fuel in the U.S., 4:18108 
Transportation logistics for spent-fuel storage and disposal, 
4:18107 
SPENT LIQUORS/ANAEROBIC DIGESTION 
Energy and protein production from pulp mill wastes. Progress 
report, June 15, 1978-September 15, 1978, 4:18257 (COO-2983- 


9) 
SPENT LIQUORS/OXIDATION 
Energy and protein production from pulp mill wastes. Progress 
report, June 15, 1978-September 15, 1978, 4:18257 (COO-2983- 


9) 
SPENT SHALES/COMBUSTION HEAT 
Combustion calorimetry of oil shales, 4:18032 (UCRL-81285) 
SPENT SHALES/REVEGETATION 
Vegetative stabilization of spent oil shales: Vegetation moisture 
salinity and runoff, 1973-1976. Final report, April 1974-August 
1976, 4:18040 (PB-280308) 
SPENT SHALES/SORPTIVE PROPERTIES 
Role of spent shale in oil shale processing and the management of 
environmental residues. Final technical report, September 1976- 
December 1977, 4:18041 (TID-28716) 
SPENT SHALES/USES 
Use of oil shale for control of sulfur dioxide emissions from the 
combustion of coal, 4:17743 
SPENT SHALES/WASTE DISPOSAL 
Vegetative stabilization of spent oil shales: Vegetation moisture 
salinity and runoff, 1973-1976. Final report, April 1974-August 
1976, 4:18040 (PB-280308) 
SPERMATOZOA/CYTOLOGICAL TECHNIQUES 
High efficiency flow cytometer, 4:20398 
SPLEEN/RETENTION FUNCTIONS 
Kinetic model for translocation of Pu-P from phagocytic organs 
to bone (Plutonium-239 in beagles), 4:20473 (COO-119-253) 
SPONTANEOUS COMBUSTION/REVIEWS 
Review of spontaneous combustion problems and controls with 
application to US Coa] Mines. Final technical report (150 
references), 4:17772 (TID-28879) 


STAINLESS STEELS 


SPRAY PONDS 
See COOLING PONDS 
SPRAYS 

Simple nebulizer for an inductively coupled plasma system, 

4:20243 
SPREAD F/SPATIAL DISTRIBUTION 

ALTAIR: an incoherent scatter radar for equatorial spread-F 
studies. Topical report 1 June 1977-1 January 1978, 4:20603 
(AD-A-056386) 

SQUID DEVICES/PERFORMANCE 

Evaluation of a triaxial SQUID magnetometer designed for use as 
an ELF magnetic antenna. Interim report, 4:19981 (AD-A- 
056361) 

SRC PROCESS 

Hydrogen bonding in asphaltenes and coal. Short interim annual 

report (annual summary), 4:17705 (COO-0063-11) 
SRC PROCESS/PILOT PLANTS 

1975 Wilsonville Operations on Illinois No. 6, Pittsburgh No. 8, 
and Wyoming coals. Volume 1: analysis and operations, runs 19- 
40, 4:17687 (EPRI-AF-918(Vol.1)) 

1975 Wilsonville Operations on Illinois No. 6, Pittsburgh No. 8, 
and Wyoming coals. Volume 2. Analysis and operations, runs 
41-61, 4:17688 (EPRI-AF-918(Vol.2)) 

Coal liquefaction. Quarterly report, October-December 1977, 
4:17686 (DOE/ET-0026/4) 

SRC-II PROCESS 

Hydrogen bonding in asphaltenes and coal. Short interim annual 

report (annual summary), 4:17705 (COO-0063-11) 
SR-OB REACTOR 

See SUBCRITICAL ASSEMBLIES 
STACKS/DESIGN 

Effect of multiplicity of chimney shafts on the rise and dissipation 
of smoke plumes, 4:18736 

Stack for a power plant unit with gas/steam cycle (Patent), 
4:18741 

STACKS/SUPPORTS 
Arrangement for thermo-elastic support for waste gas chimney of 
a gas turbine plant, 4:18701 
STAINLESS STEEL-17-4PH/SURFACE COATING 
Preparation of metals for plating: ring shear tests, 4:19726 
STAINLESS STEEL-304/CONTAMINATION 

Radioactive contamination under applied potentials in high 

temperature water (Cobalt 60), 4:19779 
STAINLESS STEEL-304/CORROSION 

Monitoring corrosion and oxidation potentials in a boiling water 

reactor, 4:19780 
STAINLESS STEEL-304/CREEP 

Elevated-temperature low-cycle fatigue behavior of different heats 

of Type 304 stainless steel (593°C), 4:19750 
STAINLESS STEEL-304/FATIGUE 

Elevated-temperature low-cycle fatigue behavior of different heats 
of Type 304 stainless steel (593°C), 4:19750 

Specimen size considerations in fatigue-crack growth rate testing, 
4:18934 (HEDL-TME-78-99) 

STAINLESS STEEL-304/FRACTURE PROPERTIES 

Specimen size considerations in fatigue-crack growth rate testing, 
4:18934 (HEDL-TME-78-99 

STAINLESS STEEL-304/OXIDATION 

Monitoring corrosion and oxidation potentials in a boiling water 
reactor, 4:19780 

Radioactive contamination under applied potentials in high 
temperature water (Cobalt 60), 4:19779 

STAINLESS STEEL-308/ELECTROSLAG WELDING 

Measurements of anisotropic elastic constants of Type 308 

stainless-steel electroslag welds, 4:19724 
STAINLESS STEEL-316/CORROSION INHIBITORS 

Effect of molybdate ion on the repassivation kinetics of iron in 

solutions containing chloride ions, 4:19784 
STAINLESS STEEL-316/CREEP 

Tensile and creep properties of type 316 stainless steel, 4:19742 
(CONF-78 1219-3) 

STAINLESS STEEL-316/PASSIVATION 

Effect of molybdate ion on the repassivation kinetics of iron in 
solutions containing chloride ions, 4:19784 

STAINLESS STEEL-316/TENSILE PROPERTIES 

Tensile and creep properties of type 316 stainless steel, 4:19742 
(CONF-781219-3) 

STAINLESS STEEL-405/SURFACE COATING 

Preparation of metals for plating: ring shear tests, 4:19726 

STAINLESS STEEL-410/SURFACE COATING 
Preparation of metals for plating: ring shear tests, 4:19726 
STAINLESS STEEL-416/SURFACE COATING 
Preparation of metals for plating: ring shear tests, 4:19726 
STAINLESS STEELS 
See also STAINLESS STEEL-17-4PH 
STAINLESS STEEL-304 
STAINLESS STEEL-308 





STAINLESS STEELS/CHEMICAL COMPOSITION 


STAINLESS STEEL-316 
STAINLESS STEEL-405 
STAINLESS STEEL-410 
STAINLESS STEEL-416 

High power turbine wheel (Patent), 4:19977 

STAINLESS STEELS/CHEMICAL COMPOSITION 
Influence of the chemical composition of austenitic stainless steels 
on their corrosion behaviour in high-temperature sodium, 


4:18941 
STAINLESS STEELS/CORROSION 
Corrosion resistance of tubing and casing materials for geothermal 
wells, 4:18610 
Influence of the chemical composition of austenitic stainless steels 
on their corrosion behaviour in high-temperature sodium, 
4:18941 
STAINLESS STEELS/CORROSION RESISTANCE 
Corrosion resistance of tubing and casing materials for geothermal 
wells, 4:18610 
STAINLESS STEELS/CROSS SECTIONS 
Benchmark experiments to test plutonium and stainless steel cross 
sections, 4:19993 (NUREG/CR-0210) 
STAINLESS STEELS/PASSIVATION 
The role of passive film growth kinetics and properties in stress 
corrosion and crevice corrosion susceptibility. Technical 
summary report No. 8, December 1976-December 1977, 4:19773 
(AD-A-055366) 
STAINLESS STEELS/SCALING 
Corrosion resistance of tubing and casing materials for geothermal 
wells, 4:18610 
STANDING CROP 
See BIOMASS 
STAR CLUSTERS/PHOTOMETRY 
U, B, V photoelectric photometry in the Corona Australis T I 
association, 4:20586 
STAR EVOLUTION/COOLING 
Cooling of hot protogalactic gas by the H2* molecular ion, 
4:20585 
STAR MODELS/GRAVITATIONAL INSTABILITY 
Quasilinear saturation of gravitational instability in a collisionless 
disk, 4:20546 
STATE GOVERNMENT/BUILDINGS 
Establishment of an energy reporting system in Illinois State 
buildings, 4:19428 
STATE GOVERNMENT/ENERGY CONSERVATION 
Sourcebook. Volume 8, Part I. State Energy Conservation 
Program Measure Directory, 4:19422 (DOE/CS-0044/1) 
Sourcebook. Volume 8, Part 2. State Energy Conservaton 
Program Measure Directory, 4:19423 (DOE/CS-0044/2) 
STATE GOVERNMENT/ENERGY POLICY 
Energy conservation standards for buildings: status of states’ 
regulatory activities, 4:19524 (PB-279936) 
STEAM CONDENSERS 
Cooling process and device for liquid or vaporized fluids (Patent), 
4:19088 
STEAM GENERATORS 
Facing the materials challenge in fast reactor steam generator 
technology, 4:18944 
Steam generator for pressurized water reactor with a straight tube 
bundle flowed through by pressurized water and a part-flow 
heater (Patent), 4:18892 
Steam generator built into the pressure vessel of a nuclear power 
plant (Patent), 4:19065 
STEAM GENERATORS/CORROSION 
Relation between internal corrosion of the boiler, boiler scale 
formation and the magnetic field of the steam generator tubes, 
4:18679 
STEAM GENERATORS/DESIGN 
Nuclear power plant with a heat exchanger as steam generator 
(Patent; PWR), 4:18891 
Steam raising unit (Patent), 4:18715 
STEAM GENERATORS/FAILURES 
Experience with steam generator tubes in water-cooled nuclear 
optional plants, 4:19050 
STEAM GENERATORS/HEAT TRANSFER 
Steam raising unit (Patent), 4:18715 
STEAM GENERATORS/HYDRODYNAMICS 
Studies of thermal-hydrodynamic flow instability, 2. Effects of 
heating condition of thermal-hydrodynamic flow instability, 
4:18963 
STEAM GENERATORS/LEAK TESTING 
Acoustic detection for small-leak sodium-water reaction, 4:18965 
STEAM GENERATORS/MODIFICATIONS 
Impact of modification/reconstruction of steam generators on SO2 
emissions. Final report, 4:18729 (PB-281333) 
STEAM GENERATORS/NONDESTRUCTIVE TESTING 
Planning support document for the EPRI Nondestructive 
Evaluation (NDE) program, 4:20144 (EPRI-NP-900-SR) 
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STEAM GENERATORS/OPTIMIZATION 
Steam raising unit (Patent), 4:18715 
STEAM GENERATORS/PRESSURE GRADIENTS 
Pressure behaviour of large-boiler plants on load dump, 4:18678 
STEAM GENERATORS/REVIEWS 
Steam generators and furnaces, 4:18702 
STEAM GENERATORS/TEST FACILITIES 
Test rig of straight tube type sodium-heated steam generator, 
4:18967 
STEAM GENERATORS/TRANSIENTS 
Theoretical model for the calculation of large transients in nuclear 
natural-circulation U-tube steam generators (digital code 
UTSG) (PWR), 4:19242 
STEAM LINES/STRAINS 
Moscow energy institute apparatus for high-temperature strain 
measurement of thermal power plant steam tubes, 4:18704 
STEAM LINES/TWO-PHASE FLOW 
Experimental investigation of propagation of pulse disturbances in 
steam-and-water annular dispersed flows, 4:19051 
STEAM LINES/WAVE PROPAGATION 
Experimental investigation of propagation of pulse disturbances in 
steam-and-water annular dispersed flows, 4:19051 
STEAM TURBINES/DESIGN 
District heating steam turbine of the T-180/210-130 type made at 
the leningrad metal works, 4:19662 
K-1000-60/3000 type close-coupled steam turbine made by the 
“leningrad metal works” turbine engineering association, 
4:18869 
Layout of high-capacity steam turbine plants, 4:18709 
STEAM TURBINES/EFFICIENCY 
Application of nuclear heat and power stations of district heating 
and condensing type (with tk-type turbines), 4:19023 
Thermotechnical efficiency of use of geothermal waters for 
energy purposes, 4:18588 (CONF-751270-(Summ.)) 
STEAM TURBINES/NONDESTRUCTIVE TESTING 
Planning support document for the EPRI Nondestructive 
Evaluation (NDE) program, 4:20144 (EPRI-NP-900-SR) 
STEAM TURBINES/RELIABILITY 
Experience of operation of saturated steam turbines in NPP, 


4:19080 
STEAM TURBINES/SPEED REGULATORS 
Electrical governor for a steam turbine (Patent), 4:18714 
STEEL-ASTM-A302/PHYSICAL RADIATION EFFECTS 
Exploratory investigations of low Charpy-V upper shelf energy 
steels with irradiation. Final report, 4:19043 (AD-A-055914) 
STEEL-ASTM-A508/CRACKS 
Reheat cracking in low alloy steels, 4:19751 
STEEL-ASTM-A508/PHYSICAL RADIATION EFFECTS 
Exploratory investigations of low Charpy-V upper shelf energy 
steels with irradiation. Final report, 4:19043 (AD-A-055914) 
STEEL-ASTM-A533/CRACKS 
Reheat cracking in low alloy steels, 4:19751 
STEEL-ASTM-A533/PHYSICAL RADIATION EFFECTS 
Exploratory investigations of low Charpy-V upper shelf energy 
steels with irradiation. Final report, 4:19043 (AD-A-055914) 
STEELS 
See also AUSTENITIC STEELS 
CARBON STEELS 
CHROMIUM-MOLYBDENUM STEELS 
CHROMIUM-NICKEL STEELS 
NICKEL STEELS 
NICKEL-CHROMIUM STEELS 
STAINLESS STEELS 
STEEL-ASTM-A302 
STEEL-ASTM-A533 
STEELS/AUTORADIOGRAPHY 
Electron microscopic autoradiography, 4:18222 (PB-281259-T/ 


SL) 
STEELS/CORROSION 
New corrosion-resistant steels and metallic coatings for equipment 
at geothermal electric power stations, 4:18608 (CONF-751270- 
(Summ.)) 
STEELS/CORROSION PROTECTION 
Aluminum coatings by the decomposition of alkyls, 4:19730 
STEELS/CORROSION RESISTANCE 
Raising operational reliability and corrosion stability of rods of 
fittings of high-capacity power plants, 4:18705 
STEELS/CRYSTAL-PHASE TRANSFORMATIONS 
Austenite transformation kinetics of ferrous alloys, 4:19739 
STEELS/GAMMA RADIOGRAPHY 
Use of selenium electroradiographic plates in the radioscopy of 
steel and aluminum alloys with y rays, 4:20148 
STEELS/HEAT TREATMENTS 
Improvement of the quality of pipes for boiler collecting drums at 
steam power plants, 4:18707 
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STEELS/MATERIALS RECOVERY 
Contaminants of magnetic metals recovered from municipal solid 
waste: tin, aluminum, organic materials, 4:19668 (PB-279461) 
Freeze-and-smash process to release the value of scrap, 4:19653 
STEELS/MATERIALS TESTING 
Raising operational reliability and corrosion stability of rods of 
fittings of high-capacity power plants, 4:18705 
STEELS/PHYSICAL RADIATION EFFECTS 
The NRL-EPRI research program (rp886-2) evaluation and 
prediction of neutron embrittlement in reactor pressure vessel 
materials. Annual progress report for CY 1977, 4:19042 (AD-A- 
055910) 
STEELS/PRODUCTION 
Future steelplant: a study on energy consumption, 4:19605 (STU- 
59 


STEELS/STRESS CORROSION 
Minutes of the eighth meeting of the centers for the analysis of 
thermal-mechanical energy conversion concepts. Report No. 
CATMEC/10, 4:18576 (COO-4051-17) 
STELLAR ATMOSPHERES/ABSORPTION SPECTRA 
Formation of absorption lines in a gray atmosphere, 4:20548 
STELLARATORS 
See also PULSATOR STELLARATOR 
WENDELSTEIN-7 STELLARATOR 
STELLARATORS/MAGNETIC SURFACES 
Destruction of magnetic surfaces in a three turn stellarator under 
plasma currents, 4:21026 (KFTI-77-5) 
STELLITE/FRICTION 
Friction and wear properties of RCoCr-A hardfacing (Stellite 6 
Type) in sodium, 4:19743 (ETEC-78-14) 
STELLITE/FRICTION WELDING 
Friction and wear properties of RCoCr-A hardfacing (Stellite 6 
Type) in sodium, 4:19743 (ETEC-78-14) 
STELLITE/WEAR 
Friction and wear properties of RCoCr-A hardfacing (Stellite 6 
Type) in sodium, 4:19743 (ETEC-78-14) 
STEM CELLS/LEUKEMOGENESIS 
Role of committed and uncommitted hematopoietic stem cells as 
targets for Rauscher and friend leukemia virus, 4:20431 
STIRLING ENGINES/DESIGN 
Stirling engine (Patent), 4:20187 
STIRLING ENGINES/EFFICIENCY 
Stirling engines: an emerging technology for dual energy use, 
4:19378 (EPRI-EM-718-W) 
STIRLING ENGINES/TECHNOLOGY UTILIZATION 
Stirling engines: an emerging technology for dual energy use, 
4:19378 (EPRI-EM-718-W) 
STIRLING ENGINES/WASTE HEAT UTILIZATION 
Automotive heat pump (Patent), 4:19690 
STOMATA/VICIA 
Availability of chloride affects the balance between potassium 
chloride and potassium malate in guard cells of Vicia faba L, 
4:20416 
STORAGE FACILITIES 
See also NATURAL GAS 
PETROLEUM 
STORAGE FACILITIES/ROCK MECHANICS 
Mechanical and thermal design considerations for radioactive 
waste repositories in hard rock. Parts I and II, 4:18161 (LBL- 
7073) 
STORAGE RINGS/BEAM DYNAMICS 
Evaluation of beam distribution parameters in an electron storage 
ring, 4:20208 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STRAIN GAGES/DESIGN 
Moscow energy institute apparatus for high-temperature strain 
measurement of thermal power plant steam tubes, 4:18704 
STRAIN GAGES/PHYSICAL RADIATION EFFECTS 
Thermostructural response of aluminum annuli. Final report, 
March 1976-September 1977, 4:19789 (AD-A-055967) 
STRANGE PARTICLES 
See also KAONS 
STRANGE PARTICLES/DECAY 
Theory of weak interaction, 4:20756 (JINR-D-1,2-10400) 
STRANGE PARTICLES/LEPTONIC DECAY 
Measurement of the production of y e events in antineutrino- 
nucleon interactions (Ratio to total event number), 4:20717 
STRATIFIED CHARGE ENGINES/COMBUSTION CHAMBERS 
Mixed cycle stratified charge engine with ignition antechamber 
(Patent), 4:19682 
STRATOSPHERE/AEROSOLS 
Measurement of airborne radioactivity and its meteorological 
application. Part VII. Annual report, August 1, 1975-July 31, 
1976, 4:20312 (COO-3425-16) 


STRONTIUM 90/RADIATION MONITORING 


STRATOSPHERE/MIXING 
Measurement of airborne radioactivity and its meteorological 
application. Part VII. Annual report, August 1, 1975-July 31, 
1976, 4:20312 (COO-3425-16) 
STRATOSPHERE/RADIOACTIVITY 
Measurement of airborne radioactivity and its meteorological 
application. Part VII. Annual report, August 1, 1975-July 31, 
1976, 4:20312 (COO-3425-16) 
STRAW/HARVESTING 
Manitoba crops as an energy source, 4:18333 (CONF-7710156-) 
STREAMS 
See also RIVERS 
STREAMS/WATER POLLUTION 
Impact of mine drainage on a mountain stream in Pennsylvania, 
4:17756 
STRESS ANALYSIS/FINITE ELEMENT METHOD 
Finite element stress analysis of high field solenoids, 4:21034 
STRING MODELS 
Dynamics of the relativistic string and its interaction with 
electromagnetic field, 4:20762 (JINR-D-1,2-10400) 
Recent progress in relativistic string theory, 4:20767 (JINR-D-1,2- 
10400 


) 
STRING MODELS/UNITARY SYMMETRY 
Dual string with internal color symmetry, 4:20763 (JINR-D-1,2- 
0400 


10400) 
STRONG INTERACTIONS 

See also HADRON-HADRON INTERACTIONS 
STRONG INTERACTIONS/GLUON MODEL 

Supersymmetry and weak, electromagnetic and strong 
interactions, 4:20739 (JINR-D-1,2-10400) 

STRONG INTERACTIONS/QUARK MODEL 

Supersymmetry and weak, electromagnetic and strong 

interactions, 4:20739 (JINR-D-1,2-10400) 
STRONTIUM/ACTIVATION ANALYSIS 

Biogeochemical distribution of rare earths and other trace 

elements in plants and soils, 4:20329 (BNWL-SA-6078) 
STRONTIUM/ADSORPTION 

Batch K/sub d/ experiments with common minerals and 
representative groundwaters, 4:20336 (PNL-SA-6957) 

Laboratory measurements of radionuclide distribution between 
selected ground water and geologic media, 4:20343 (PNL-SA- 
6957) 

Microstructural interactions of geologic media with waste 
radionuclides, 4:20342 (PNL-SA-6957) 

Soil chromatograph K/sub d/ values, 4:20340 (PNL-SA-6957) 

Statistical investigation of the mechanics controlling radionuclide 
sorption, 4:20337 (PNL-SA-6957) 

Systematic study of nuclide sorption on select geologic media, 
4:20338 (PNL-SA-6957) 

STRONTIUM/BIOGEOCHEMISTRY 

Biogeochemical distribution of rare earths and other trace 

elements in plants and soils, 4:20329 (BNWL-SA-6078) 
STRONTIUM/ION EXCHANGE 

Systematic study of nuclide sorption on select geologic media, 

4:20338 (PNL-SA-6957) 
STRONTIUM/ROOT ABSORPTION 

Biogeochemical distribution of rare earths and other trace 

elements in plants and soils, 4:20329 (BNWL-SA-6078) 
STRONTIUM/SORPTION 

Sorption of long-lived radionuclides in clay and rock. Part 2, 

4:18159 (KBS-TR-98) 
STRONTIUM 82/BETA-PLUS DECAY 
Half-lives of **Sr and ®*Rb, 4:18220 

STRONTIUM 85/ADSORPTION 

Measurement of sorption ratios for selected radicnuclides on 

various geologic media, 4:20344 (UCID-17928) 
STRONTIUM 89/RADIATION MONITORING 

Fruit and vegetable radioactivity survey follow-on, Nevada Test 

Site environs, 4:20349 (EMSL-LV-0539-19) 
STRONTIUM 90/ADSORPTION 

Kinetics and reversibility of radionuclide sorption reactions with 
rocks, 4:20341 (PNL-SA-6957) 

STRONTIUM 90/BIOLOGICAL RADIATION EFFECTS 

Preface to the injection tables (Pathological changes following 
injection of various doses of selected radionuclides), 4:20453 
(COO-119-253) 

STRONTIUM 90/RADIATION MONITORING 

Animal Investigation Program 1976 annual report: Nevada test 
site and vicinity (Radioanalysis of tissues from animals residing 
on or near NTS in 1976), 4:20350 (EMSL-LV-0539-20) 

Fruit and vegetable radioactivity survey follow-on, Nevada Test 
Site environs, 4:20349 (EMSL-LV-0539-19) 

Gnone site decontamination and decommissioning. Phase I. 
Radiological survey and operations report, Carlsbad, New 
Mexico, 4:20348 (NVO-0410-48) 

Transuranium and other long-lived radionuclides in the environs 
of nuclear power plants, 4:20345 





STRONTIUM 90/RADIOECOLOGICAL CONCENTRATION 


STRONTIUM 90/RADIOECOLOGICAL CONCENTRATION 
Animal Investigation Program 1976 annual report: Nevada test 
site and vicinity (Radioanalysis of tissues from animals residing 
on or near NTS in 1976), 4:20350 (EMSL-LV-0539-20) 
STRONTIUM OXIDES/CRYSTAL FIELD 
EPR — pattern analysis for Mn” in cubic crystalline fields, 
4:19839 


STRONTIUM TITANATES/CRYSTAL-PHASE 
TRANSFORMATIONS 
On the hydrodynamic theory of central peak in displacive 
structural phase transitions, 4:19834 
STRONTIUM TITANATES/ELECTRONIC STRUCTURE 
Studies of defect surface states on SrTiO; photoelectrolytic 
electrodes, 4:18228 
STRUCTURES (MECHANICS) 
See MECHANICAL STRUCTURES 
STURM-LIOUVILLE EQUATION/EIGENVALUES 
Slightly modified Pruefer transformation useful for calculating 
turm-Liouville eigenvalues, 4:20908 
SUBBITUMINOUS COAL/ALKYLATION 
Side reactions in the reductive alkylation of low-rank coal, 4:17720 
SUBBITUMINOUS COAL/SOLVENT EXTRACTION 
Comparison of solvent-refined lignite with solvent-refined 
bituminous coals, 4:1769 
SUBCRITICAL ASSEMBLIES/PHOTON TRANSPORT 
Experience with the DLC-37/EPR cross section library for 
preliminary gamma-ray heating analysis of the Purdue 
University fast breeder blanket facility, 4:19145 (ORNL/RSIC- 
41 


SUBCRITICAL FLOW 
See LAMINAR FLOW 
SUGAR BEETS/PHOTOSYNTHESIS 
Ecological effects of atmospheric releases from synthetic fuels 
processes (Phytotoxicity of selected gas-stream emissions), 
4:20480 (UCRL-81691) 
SUGAR BEETS/PLANT GROWTH 
Ecological effects of atmospheric releases from synthetic fuels 
processes (Phytotoxicity of selected gas-stream emissions), 
4:20480 (UCRL-81691) 
SUGAR CANE/CULTIVATION TECHNIQUES 
Production of sugarcane and tropical grasses as a renewable 
energy source. Third quarterly report, December 1, 1977- 
February 28, 1978, 4:18340 (ORO-5422-3) 
SUGAR CANE/PLANT BREEDING 
Production of sugarcane and tropical grasses as a renewable 
energy source. Third quarterly report, December 1, 1977- 
February 28, 1978, 4:18340 (ORO-5422-3) 
SUGAR CANE/PLANT GROWTH 
Production of sugarcane and tropical grasses as a renewable 
energy source. Third quarterly report, December 1, 1977- 
February 28, 1978, 4:18340 (ORO-5422-3) 
SUGAR CANE/PRODUCTIVITY 
Production of sugarcane and tropical grasses as a renewable 
energy source. Third quarterly report, December 1, 1977- 
February 28, 1978, 4:18340 (ORO-5422-3) 
SULFATES/ECOLOGICAL CONCENTRATION 
Statistical correlation between ambient sulfate concentration and 
sulfur dioxide concentration, total suspended particulates, and 
relative humidity for 13 eastern states, 4:20302 
SULFATES/ENVIRONMENTAL TRANSPORT 
Parametric analysis of pollutant migration following in situ 
asification of lignite, 4:17757 
SULFATES/HEALTH HAZARDS 
Coal market: supply, demand, and environmental regulations, 
4:17846 (PB-265706) 
SULFATES/OXYGEN ISOTOPES 
Oxygen isotopes in atmospheric sulfate, sulfur dioxide, and water 
vapor field measurements, July 1975. Final report, May 1976- 
May 1977, 4:20295 (PB-281014) 
SULFATES/REDUCTION 
Quality of sea-water for injection into North Sea oil wells, 4:17899 
(CONF-7609187-) 
SULFHYDRYL COMPOUNDS 
See THIOLS 
SULFITES/BIOLOGICAL EFFECTS 
Tests on induction of chromosome aberrations in mouse germ cells 
with sodium bisulfite, 4:20404 
SULFONATES/MATERIALS RECOVERY 
Recovery of organic values from TNT manufacturing wastes. 
Technical report, 4:19642 (AD-A-055978) 
SULFONIC ACIDS/CHEMICAL PREPARATION 
The preparation of some novel electrolytes: synthesis of partially 
fluorinated alkane sulfonic acids as potential fuel cell 
electrolytes. Interim technical report, 4:19503 (AD-A-056278) 
SULFUR/ELECTRONIC STRU RE 
Diatomic sulfur: Low lying bound molecular electronic states of 


Sn, 4:20626 
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SULFUR/MATERIALS RECOVERY 

Process for reduction of sulfur dioxide to sulfur (Patent), 4:20178 

Process for reduction of SOz, 4:20179 

Recovering sulfur from gas streams containing hydrogen sulfide 
(Patent), 4:18251 

SULFUR/MOLECULES 

Diatomic sulfur: Low lying bound molecular electronic states of 

S2, 4:20626 
SULFUR/REMOVAL 

Systematic investigation of the organosulfur components in coal 
and coal derived materials. Annual progress report, June 19, 
1978-September 30, 1978, 4:17661 (IS-4576) 

SULFUR/SELF-CONSISTENT FIELD 

Diatomic sulfur: Low lying bound molecular electronic states of 

So, 4:20626 
SULFUR 35/RADIATION MONITORING 

Measurement of airborne radioactivity and its meteorological 
application. Part VII. Annual report, August 1, 1975-July 31, 
1976, 4:20312 (COO-3425-16) 

SULFUR DIOXIDE/ADSORPTION 

Adsorption of sulfur dioxide on heat treated y-aluminas at room 
temperature, 4:19897 

Developing regenerable SO, sorbents for fluidized bed coal 
combustion using thermogravimetric analysis, 4:17835 

Role of spent shale in oil shale processing and the management of 
environmental residues. Final technical report, September 1976- 
December 1977, 4:18041 (TID-28716) 

Thermogravimetric study of the effect of pore volume-pore size 
distribution on the sulfation of calcined limestone, 4:17744 

SULFUR DIOXIDE/AERIAL MONITORING 

Airborne monitoring of cooling tower effluents. Volume I. 
Technical summary. Final report, 4:20287 (PB-279076) 

Investigating the structure of power plant plumes, 4:20305 

SULFUR DIOXIDE/AIR POLLUTION ABATEMENT 

Regeneration of calcium-based SO sorbents for fluidized-bed 
combustion: engineering evaluation. Annual report December 
1975-January 1977, 4:18726 (PB-281317) 

SULFUR DIOXIDE/AIR POLLUTION CONTROL 

Boiler design and operating variables affecting uncontrolled sulfur 
emissions from pulverized coal-fired steam generators. Final 
report, 4:18732 (PB-281469) 

Energy requirements for controlling SO2 emissions from coal-fired 
steam/electric generators. Final report, 4:18727 (PB-281331) 

Energy requirements for controlling SO2 emissions from coal-fired 
steam/electric generators - executive summary. Final report, 
4:18728 (PB-281332) 

Impact of modification/reconstruction of steam generators on SO2 
emissions. Final report, 4:18729 (PB-281333) 

Operating cost evaluation of sulfur dioxide removal systems for 
boiler applications. Report for January-September 1977, 4:18723 
(AD-A-054767) 

Process for reduction of sulfur dioxide to sulfur (Patent), 4:20178 

Process for reduction of SO2, 4:20179 

Simultaneous treatment of SO2 containing stack gases and waste 
water (Patent), 4:18733 

State of the art in flue gas desulfurization, 4:18737 

Sulfur dioxide control (citations from the American Petroleum 
Institute data base). Report for 1976-April 1978 (130 abstracts), 
4:20281 (NTIS/PS-78/0655) 

SULFUR CiOXIDE/CHEMICAL ANALYSIS 

Improved temperature stability of sulfur dioxide samples collected 

by the federal reference method, 4:20288 (PB-279873) 
SULFUR DIOXIDE/CHEMICAL REACTIONS 

Limestone reactivities with SO2 as determined by 
thermogravimetric analysis and as measured in pilot scale 
fluidized-bed coal combustors, 4:17836 

SULFUR DIOXIDE/DATA ACQUISITION 

The 1977 NRL air quality data. Final report, 4:20274 (AD-A- 
054634) 

SULFUR DIOXIDE/ECOLOGICAL CONCENTRATION 

Statistical correlation between ambient sulfate concentration and 
sulfur dioxide concentration, total suspended particulates, and 
relative humidity for 13 eastern states, 4:20302 

SULFUR DIOXIDE/ENVIRONMENTAL TRANSPORT 
Measurement of the spread of SO2 emissions by correlation 
spectrometer and flame photometer, 4:20306 
SULFUR DIOXIDE/GAS CHROMATOGRAPHY 
Gas chromatographic analysis for SO2 oxidation, 4:19868 
SULFUR DIOXIDE/MEASURING METHODS 
How well can we measure significant deterioration of air quality, 
4:20323 
SULFUR DIOXIDE/OXIDATION 
Gas chromatographic analysis for SO2 oxidation, 4:19868 
SULFUR DIOXIDE/OXYGEN ISOTOPES 

Oxygen isotopes in atmospheric sulfate, sulfur dioxide, and water 
vapor field measurements, July 1975. Final report, May 1976- 
May 1977, 4:20295 (PB-281014) 





APRIL 30, 1979 


SULFUR DIOXIDE/REMOVAL 

Flue gas desulfurization plants at Anan and Sakaide Power 
Stations, 4:17751 

Flue gas desulfurization, 4:20309 

Magnesium-gypsum process for flue gas desulphurization, 4:17750 

Sulfur dioxide control. Volume 2. 1973-1976 (citations from the 
NTIS data base). Report for 1973-1976, 4:17740 (NTIS/PS-78/ 
0653) 

Sulfur dioxide control. Volume 3. 1977-June, 1978 (citations from 
the NTIS data base). Report for 1977-June 1978, 4:17741 
(NTIS/PS-78/0654) 

Use of oil shale for control of sulfur dioxide emissions from the 
combustion of coal, 4:17743 

SULFUR DIOXIDE/STABILITY 

Improved temperature stability of sulfur dioxide samples collected 

by the federal reference method, 4:20288 (PB-279873) 
SULFUR FLUORIDES/PHOTON-MOLECULE COLLISIONS 

Absorption of pulsed CO2-laser radiation by SF¢ at 140 K, 4:20649 

SULFUR HYDRIDES 

See HYDROGEN SULFIDES 
SULFUR OXIDES 

See also SULFUR TRIOXIDE 
SULFUR OXIDES/AIR POLLUTION CONTROL 

Process for removing sulfur and NO/sub x/ components from a 
gas stream (Patent), 4:18734 

Reduction of atmospheric pollutants during the burning of 
residual fuel oil in large boilers, 4:18739 

The effect of flue gas desulfurization availability on electric 
utilities. Volume I. Executive summary. Final task report April- 
December 1977, 4:18730 (PB-281366) 

The effect of flue gas desulfurization availability on electric 
utilities. Volume II. Technical report. Final task report April- 
December 1977, 4:18731 (PB-281367) 

SULFUR OXIDES/REMOVAL 
Studies of the flue bypass duct in desulfurizing plants, 4:17749 
SULFUR TRIOXIDE/AIR POLLUTION CONTROL 

Boiler design and operating variables affecting uncontrolled sulfur 
emissions from pulverized coal-fired steam generators. Final 
report, 4:18732 (PB-281469) 

SULFUR TRIOXIDE/CHEMICAL REACTION YIELD 

Gas chromatographic analysis for SO2 oxidation, 4:19868 

SULFURIC ACID/AERIAL MONITORING 

Airborne monitoring of cooling tower effiuents. Volume I. 

Technical summary. Final report, 4:20287 (PB-279076) 
SULFURIC ACID/SAMPLING 

Industrial hygiene survey. CF Chemicals, Inc., Bartow, Florida, 

4:20286 (PB-278801) 
SUN/INFORMATION SYSTEMS 

Solar terrestrial physics data exchange. Interim report, 4:20563 
(AD-A-054101) 

SUPER HIGH FREQUENCY RADIATION 
See RADIOWAVE RADIATION 
SUPERCONDUCTING CABLES 

Cryostabalized single-phase helium cooled cabled conductors for 

large high field superconducting magnets, 4:21039 
SUPERCONDUCTING CABLES/CRITICAL CURRENT 

Optimization of the high field critical current density in MF 

NbsSn for magnet use, 4:19984 (UWFDM-261) 
SUPERCONDUCTING CABLES/DESIGN 

10 m NbsSn cable for 60 Hz power transmission, 4:18779 (BNL- 
24935) 

SUPERCONDUCTING CABLES/ENERGY LOSSES 

Losses in twisted multifilament superconductors in simulated 
poloidal (parallel) fields, 4:19989 

Parallel field losses in twisted multifilament superconductors, 
4:19988 

SUPERCONDUCTING CABLES/FABRICATION 

10 m NbsSn cable for 60 Hz power transmission, 4:18779 (BNL- 
24935) 

SUPERCONDUCTING CABLES/PERFORMANCE TESTING 

10 m NbsSn cable for 60 Hz power transmission, 4:18779 (BNL- 
24935) 

SUPERCONDUCTING COMPOSITES/MECHANICAL 

PROPERTIES 

Mechanical properties of in situ multifilamentary NbsSn 
superconducting wires, 4:19747 

SUPERCONDUCTING DEVICES 
See also SQUID DEVICES 
SUPERCONDUCTING FILMS 
SUPERCONDUCTING GENERATORS 
SUPERCONDUCTING JUNCTIONS 
SUPERCONDUCTING MAGNETS 
SUPERCONDUCTING DEVICES/COOLING 

Cryogenic-coolant *He-superconductor interaction. Final report, 

4:19983 (N-78-21406) 


SUPERCONDUCTORS/INTERMEDIATE STATE 


SUPERCONDUCTING FILMS/ELECTROMAGNETIC FIELDS 
Electromagnetic field absorption in superconducting films., 
4:20897 
SUPERCONDUCTING GENERATORS/ROTORS 
Rotor member for superconducting generator (Patent), 4:19986 
SUPERCONDUCTING JUNCTIONS 
See also JOSEPHSON JUNCTIONS 
SUPERCONDUCTING JUNCTIONS/ELECTRIC 
CONDUCTIVITY 
Investigation of bridge junctions made of the high-temperature 
superconductor NbsSn, 4:19987 
SUPERCONDUCTING JUNCTIONS/ELECTRON-PHONON 
COUPLING 
Nonequilibrium phenomena in superconductor junctions, 4:20892 
SUPERCONDUCTING JUNCTIONS/IMPURITIES 
Nonequilibrium phenomena in superconductor junctions, 4:20892 
SUPERCONDUCTING MAGNETS 
See also MAGNETIC ENERGY STORAGE 
Cryostabalized single-phase helium cooled cabled conductors for 
large high field superconducting magnets, 4:21039 
Section II. Development and technology, 4:21127 (UCRL-50002- 


77) 
SUPERCONDUCTING MAGNETS/COOLING 
Neon refrigerator for cooling magnetic systems, 4:19991 
SUPERCONDUCTING MAGNETS/CRITICAL CURRENT 
Optimization of the high field critical current density in MF 
NbsSn for magnet use, 4:19984 (UWFDM-261) 
SUPERCONDUCTING MAGNETS/DESIGN 
Analysis of superconducting magnet systems for the M.H.D. 
energy conversion, 4:19474 
Cryogenically stable conductors for toroidal fusion reactor 
magnets, 4:21030 
Field ripple effects in the design of toroidal magnets for a tokamak 
experimental power reactor, 4:21 
Superconducting synchrotron power supply and quench 
protection scheme (Fermilab 6 km circumference), 4:20205 
(CONF-780952-7) 
SUPERCONDUCTING MAGNETS/ECONOMICS 
Effect of operating temperature, heat load, and magnetic field on 
the economics of toroidal magnets for fusion reactors, 4:21033 
SUPERCONDUCTING MAGNETS/FABRICATION 
Potential of multifilamentary NbsSn for application to CTR 
magnets, 4:21041 
Superconductor joining methods for large CTR magnets, 4:21040 
SUPERCONDUCTING MAGNETS/MAGNETIC IC FIELD 
CONFIGURATIONS 
Application of finite element method to electro-magneto- 
mechanical dynamics of superconducting magnet coil and 
vacuum vessel, 4:21055 
SUPERCONDUCTING MAGNETS/MEETINGS 
Workshop on stability in superconducting magnets, Los Alamos, 
New Mexico, July 25-29, 1977, 4:19982 (LA-7297-C) 
SUPERCONDUCTING MAGNETS/PERFORMANCE 
Results of experiments with a superconductive prototype coil for a 
toroidal magnet, 4:21042 
SUPERCONDUCTING MAGNETS/REFRIGERATION 
Reliability of pool cooling for tokamak fusion reactor magnets, 
4:21032 
SUPERCONDUCTING MAGNETS/RESEARCH PROGRAMS 
Superconductivity for mirror fusion, 4:21028 (UCRL-81693) 
SUPERCONDUCTING MAGNETS/REVIEWS 
Superconducting magnets for mirror machines, 4:21027 (UCRL- 
81578) 
Superconducting magnets: where did we go wrong, 4:21031 
SUPERCONDUCTING MAGNETS/STABILITY 
Workshop on stability in superconducting magnets, Los Alamos, 
New Mexico, July 25-29, 1977, 4:19982 (LA-7297-C) 
SUPERCONDUCTING MAGNETS/STRESS ANALYSIS 
Stress analysis of non-homogeneous, transversely isotropic 
superconducting solenoids, 4:21035 
SUPERCONDUCTIVITY/RESEARCH PROGRAMS 
Metals and Ceramics Division materials science annual progress 
report for period ending June 30, 1978, 4:19710 (ORNL-5437) 
SUPERCONDUCTORS 
See also TYPE-I SUPERCONDUCTORS 
TYPE-II SUPERCONDUCTORS 
SUPERCONDUCTORS/ADSORPTION 
Possibility of raising the critical temperature of superconductors, 


4:20 
SUPERCONDUCTORS/DEBYE-WALLER FACTOR 
Influence of anharmonicity on superconductivity, 4:19815 
SUPERCONDUCTORS/ELECTRON-PHONON COUPLING 
Neutron scattering studies of electron-phonon interactions, 
4:19771 
SUPERCONDUCTORS/INTERMEDIATE STATE 
= of obliquely incident sound in the intermediate state, 
4:20895 





SUPERCONDUCTORS/ JOINTS 


SUPERCONDUCTORS/JOINTS 
Superconductor joining methods for large CTR a. 4:21040 
SUPERCONDUCTORS/MECHANICAL PROPER 
Theoretical and experimental determination of mechanical 
roperties of superconducting coil composites, 4:19990 
SUPERCONDUCTORS/SOUND WAVES 
Absorption of obliquely incident sound in the intermediate state, 
4:20895 
—— of Rayleigh sound in normal metals and 
rconductors, 4:19767 
SUPE] CONDUCTORS/THERMOELECTRIC PROPERTIES 
Surface thermoelectric effects in superconductors, 4:20898 
SUPERCONDUCTORS/TRANSITION TEMPERATURE 
a of raising the critical temperature of superconductors, 


SUPERCRITICAL FLOW 
See TURBULENT FLOW 
SUPERNOVA REMNANTS/VELOCITY 
High velocities in the supernova remnant VRO 42.05.01, 4:20551 
SUPEROXIDE RADICALS/CHEMICAL REACTIONS 
Reaction of superoxide radical with iron complexes of E.D.T.A. 
studied by pulse radiolysis. Progress report, December 1, 1977- 
November 30, 1978, 4:19937 (COO-3221-50) 
SUPERTANKERS 
See TANKER SHIPS 
SUPPORTS 
See also CATALYST SUPPORTS 
FOUNDATIONS 
SUPPORTS/EQUILIBRIUM 
Problems during the floating of the lining for the drilling shaft 
Sophia-Jacoba, 4:17781 
SUPPORTS/TUBES 
Arrangement to support a number of tubes in a heat exchanger 
(Patent), 4:19959 
SURFACE BARRIER DETECTORS/SAMPLE HOLDERS 
Alpha counting chamber for use with surface barrier detectors, 
4:20223 
SURFACE MINING 
See also COAL MINING 
OIL SHALE MINING 
SURFACE MINING/FEASIBILITY STUDIES 
Engineering and economic evaluation of explosive casting of 
overburden, 4:17762 (FE-5232-1) 
SURFACE MINING/LAND RECLAMATION 
Western coal financing workshops (Western USA), 4:17844 (PB- 


265706) 
SURFACE MINING/MINING EQUIPMENT 
Anthracite shows revitalization, 4:17775 
SURFACE MINING/OPERATION 
Neurath-Nordfeld open-cast mine, 4:17807 
SURFACE WATERS 
See also COASTAL WATERS 


STREAMS 
SURFACE WATERS/CHEMICAL COMPOSITION 
Iron in water near wastewater lagoons in Yellowstone National 
Park, Wyoming, 4:18640 
SURFACE WATERS/CONTAMINATION 
Radiation dose analysis of a PWR 1 accident for the projected 
reactor site at Cementon, New York, 4:20462 (AD-A-052681) 
SURFACE WATERS/RADIOACTIVITY 
Gnone site decontamination and decommissioning. Phase I. 
Radiological survey and operations report, Carlsbad, New 
Mexico, 4:20348 (NVO-0410-48) 
SURFACE WATERS/WATER POLLUTION 
Characterization of confined disposal area influent and effluent 
= articulate and petroleum fractions. Final report October 1976- 
tember 1977, 4:20360 (AD-A-056371) 
SURGICAL MATERIALS/COMPARATIVE EVALUATIONS 
Sutureless anastomoses in surgery of the gastrointestinal tract with 
and without steady magnetic field (experimental investigation), 
4:20420 (JPRS-72169) 
SURVEY MONITORS/PERFORMANCE TESTING 
Transfer, installation and flight testing of the modified airborne oil 
surveillance system (AOSS II) in a HC-130B aircraft. Final 
report, 4:17949 (AD-A-052434) 
SWEDEN/DISTRICT HEATING 
Adapting Swedish combined heat and power technology to U.S. 
public utilities, 4:19395 (EPRI-EM-718-W) 
SWEDEN/WIND POWER PLANTS 
Energy analysis of wind power, 4:18649 (STUDSVIK-78/2) 
SWESSAR STANDARD PLANT 
(Stone and Webster reference PWR Nuclear Power Plant.) 
SWESSAR STANDARD PLANT/CONTROL ROOMS 
Reference nuclear power plant control building design for fire 
safety, 4:19259 
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SWIMMING POOLS/COVERINGS 
Pool cover having solar energy heating feature (Patent), 4:18495 
SWIMMING POOLS/HEATING 
Heat pumps with double use, 4:19564 
Heat supply of public swimming pools by heat pumps and heat 
recovery from shower waste water, 4:19663 
Report on experience in heating an open-air swimming pool using 
a gas compression heat pump plant, 4:19557 
SWIMMING POOLS/SOLAR COLLECTORS 
Pool cover having solar energy heating feature (Patent), 4:18495 
SWITCHES 
Modulators for high power neutral beam systems, 4:21086 
SWITCHES/PERFORMANCE 
Implementation of a high speed, heavy current, dc switching 
system. Final report, 4:18778 (PB-283388) 
Power crowbar system coupled by a current transformer with 
very low leakage inductance, 4:21080 
Vacuum interrupters as off-switches in inductive energy storage 
systems, 4:21081 
SWITCHES/PERFORMANCE TESTING 
10-kA, 30-kV liquid-metal plasma valve switch for inductive 
energy storage, 4:21082 
High current making switch, 4:21084 
SWITZERLAND/HEAT PUMPS 
Operational behaviour of completed heat pump plants in 
Switzerland, 4:19556 
SYDSVENSKA KRAFT AB REACTOR 1 
See BARSEBAECK-] REACTOR 
SYNCHROTRON RADIATION/MONOCHROMATORS 
Some considerations on uv optics for synchrotron radiation, 
4:20905 (BNL-25390) 
SYNCHROTRON RADIATION/OPTICS 
Some considerations on uv optics for synchrotron radiation, 
4:20905 (BNL-25390) 
SYNCHROTRON RADIATION/USES 
Synchrotron radiation: a new tool for biophysical spectroscopy in 
the visible and ultraviolet, 4:20374 (BNL-24811) 
SYNCHROTRONS/POWER SUPPLIES 
Superconducting synchrotron power supply and quench 
protection scheme (Fermilab 6 km circumference), 4:20205 
(CONF-780952-7) 
SYNTHESIS GAS/DESULFURIZATION 
Recovering sulfur from gas streams containing hydrogen sulfide 
(Patent), 4:18251 
SYNTHESIS GAS/PRODUCTION 
Method for the combustion of rice husks occurring as waste 
(Patent), 4:18271 
Recovering sulfur from gas streams containing hydrogen sulfide 
(Patent), 4:18251 
SYNTHETASES 
See LIGASES 
SYNTHETIC FUELS 
See also GASOHOL PROGRAM 
HYDROGEN FUELS 
REFUSE DERIVED FUELS 
SYNTHETIC FUELS/CHARGES 
Coal will underpin chemical industry, 4:17680 
SYNTHETIC FUELS/COMBUSTION PROPERTIES 
Effects of high availability fuels on combustor properties. Interim 
report, 4:19947 (AD-A-054229) 
SYNTHETIC FUELS INDUSTRY/ENVIRONMENTAL 
IMPACTS 
Synthetic fuels in the future of energy, 4:20371 
SYNTHETIC FUELS INDUSTRY/GASEOUS WASTES 
Ecological effects of atmospheric releases from synthetic fuels 
processes (Phytotoxicity of selected gas-stream emissions), 
4:20480 (UCRL-81691) 
SYNTHETIC FUELS INDUSTRY/TECHNOLOGY 
ASSESSMENT 
Synthetic fuels in the future of energy, 4:20371 
SYNTHETIC PETROLEUM 
Petroleum plantations, 4:18339 (LBL-8236) 
SYNTHETIC PETROLEUM/GAS CHROMATOGRAPHY 
An atlas of gas chromatograms of oils using dual flame-ionization 
and nitrogen phosphorus detectors. Final report, 4:17970 (AD- 
A-054966) 
SYNTHETIC PETROLEUM/PRODUCTION 
Green factories for liquid fuel, 4:18338 (LBL-7584) 
SYNTHOIL PROCESS/PILOT PLANTS 
Coal liquefaction. Quarterly report, October-December 1977, 
4:17686 (DOE/ET-0026/4) 
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T4 HORMONE 
See THYROXINE 
TACHYONS 
(Hypothesized particles that travel faster than the velocity of light; 
they have an imaginary rest mass.) 
TACHYONS/COSMOLOGICAL MODELS 
Hypothesis for the nature of the tachyon, and its possible role in 
cosmological evolution, 4:20544 
TAKAHAMA-1 REACTOR/REACTOR OPERATION 
Operation records of Takahama Nuclear Power Station, 4:18889 
TAKAHAMA-2 REACTOR/REACTOR OPERATION 
Operation records of Takahama Nuclear Power Station, 4:18889 
TAKENOYU GEOTHERMAL FIELD/GEOTHERMAL POWER 
PLANTS 
Geothermal power plants of Japan: a technical survey of existing 
and planned installations. Report No. CATMEC/9, 4:18580 
(COO-405 1.16) 
TANDEM ACCELERATORS 
See VAN DE GRAAFF ACCELERATORS 
TANKER SHIPS/ACCIDENTS 
Computer solution of accelerations caused by collision. Volume I. 
Report. Final report January-May 1978, 4:19169 (PB-283211) 
Sectional property tabulations for computer solution of 
accelerations caused by collision. Volume II. Final report 
January-May 1978, 4:19170 (PB-283212) 
TANKER SHIPS/BIBLIOGRAPHIES 
Supertankers and superports (citations from the NTIS data base). 
Report for 1964-June 1978, 4:17957 (NTIS/PS-78/0814) 
Supertankers and superports (citation from the Engineering Index 
data base). Report for 1970-June 1978, 4:17958 (NTIS/PS-78/ 
0815) 
TANKER SHIPS/TANKS 
Spherical tank supporting system for low temperature liquefied 
gas storage tank carrying vessel (Patent), 4:17998 
TANKS/CONSTRUCTION 
Welded AlMg4.5Mn spherical containers to transport liquefied gas 
at -163°C, 4:18001 
TANKS/VALVES 
ZUS/expansion unknown/ type valve for a pontoon tank’s brace, 
4:17978 
TANTALUM/ACTIVATION ANALYSIS 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
TANTALUM/BIOGEOCHEMISTRY 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
TANTALUM/ROOT ABSORPTION 
Biogeochemical! distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
TANTALUM CARBIDES/FRACTURE PROPERTIES 
Thermal shock and erosion resistant tantalum carbide ceramic 
material, 4:19801 
TANTALUM CARBIDES/HARDNESS 
Thermal shock and erosion resistant tantalum carbide ceramic 
material, 4:19801 
TANTALUM CARBIDES/HOT PRESSING 
Thermal shock and erosion resistant tantalum carbide ceramic 
material, 4:19801 
TANTALUM CARBIDES/SINTERING 
Thermal shock and erosion resistant tantalum carbide ceramic 
material, 4:19801 
TANTALUM NITRIDES/FABRICATION 
Comparison of the TazN-Cr-Au and TazN-Cr-Pd-Au hybrid 
metallization systems-dc electrical properties, resistor aging, 
corrosion resistance, and chromium layer depletion studies, 
4:19829 (SAND-78-0604) 
TANTALUM OXIDES/CRACKS 
Microcracking of EuzO3-Ta2Os bodies, 4:19808 
TANTALUM OXIDES/MICROSTRUCTURE 
Microc.acking of EuzO3-Ta2Os bodies, 4:19808 
TAU PARTICLES/COUPLING 
Recent results from the PLUTO and DASP detectors at DORIS 
(S wave, branching ratio, lifetime upper limit), 4:20713 
TAU PARTICLES/LIFETIME 
Recent results from the PLUTO and DASP detectors at DORIS 
(S wave, branching ratio, lifetime upper limit), 4:20713 
TAU PARTICLES/MASS 
Recent results from the PLUTO and DASP detectors at DORIS 
(S wave, branching ratio, lifetime upper limit), 4:20713 
TAU PARTICLES/PARTICLE PRODUCTION 
Production of e* e~ and 7r° pairs at the ISR (Transverse 
momentum, review, cross sections, upper limit, azimuthal 
correlations), 4:20701 


TERBIUM IONS/ENERGY LEVELS 


TAU PARTICLES/PHOTOPRODUCTION 
Tau/psi meson photoproduction in the peripheral model, 4:20741 
(JINR-D-1,2-10400) 
TAU PARTICLES/SEMILEPTONIC DECAY 
Recent results from the PLUTO and DASP detectors at DORIS 
(S wave, branching ratio, lifetime upper limit), 4:20713 
TEA LEAVES/DRYING 
Effectiveness of use of the heat of geothermal waters for 
rationalization of the energy supply of tea plants (factories), 
4:18631 (CONF-751270-(Summ.)) 
TECHNETIUM/ADSORPTION 
Batch K/sub d/ experiments with common minerals and 
representative groundwaters, 4:20336 (PNL-SA-6957) 
Statistical investigation of the mechanics controlling radionuclide 
sorption, 4:20337 (PNL-SA-6957) 
TECHNETIUM/GEOCHEMISTRY 
Chemical approaches to understanding the environmental 
behavior of Pu, Np, and Tc, 4:20347 
TECHNETIUM/SORPTION 
Sorption of long-lived radionuclides in clay and rock. Part 2, 
4:18159 (KBS-TR-98) 
TECHNETIUM 95/ADSORPTION 
Measurement of sorption ratios for selected radionuclides on 
various geologic media, 4:20344 (UCID-17928) 
TECHNETIUM 99/RADIATION MONITORING 
Transuranium and other long-lived radionuclides in the environs 
of nuclear power plants, 4:20345 
TECHNETIUM 99/RADIOISOTOPES 
Quantitation of ischemic and infarcted myocardium: relation 
between 99-Tc pyrophosphate uptake, and regional and total 
coronary blood flow, myocardial function, and metabolism. 
Final report 1 July 1976-30 June 1977, 4:20423 (PB-279791) 
TECHNOLOGY ASSESSMENT/DECISION MAKING 
Integrated impact/policy studies, 4:20372 
TECHNOLOGY TRANSFER 
Factors leading to the success and failure of complex technology 
transfer programs, 4:19364 (TID-28802) 
TECHNOLOGY UTILIZATION/MARKET 5 
Guidelines for the promotion of speedy introduction of energy- 
conserving technologies and products on the market. Dated 
April 17, 1978, 4:19608 
TECHNOLOGY UTILIZATION/SOCIAL IMPACT 
Impact of adjustment mechanisms on workers undergoing 
technological change, 4:19338 (ORAU-145) 
TEKTITES/ORIGIN 
Numerical simulation of a very large explosion at the Earth's 
surface with possible application to tektites, 4:20509 
TELLURIUM 117/ENERGY LEVELS 
Nuclear data sheets for A= 117, 4:20841 
TELLURIUM 117/ENERGY-LEVEL TRANSITIONS 
Nuclear data sheets for A= 117, 4:20841 
TEMPERATURE (0065-0273 K) 
See LOW TEMPERATURE 
TEMPERATURE (AMBIENT) 
See AMBIENT TEMPERATURE 
TEMPERATURE MEASUREMENT/INFRARED SURVEYS 
Estimation of the under-surface temperature pattern by dynamic 
remote sensing, 4:20523 
TEMPERATURE MEASUREMENT/REMOTE SENSING 
Estimation of the under-surface temperature pattern by dynamic 
remote sensing, 4:20523 
TENNESSEE/RENEWABLE ENERGY SOURCES 
Renewable energy use in Tennessee: status and barriers, 4:19471 
TENNESSEE VALLEY AUTHORITY/WASTE HEAT 
UTILIZATION 
Agricultural uses of waste heat, 4:19383 (EPRI-EM-718-W) 
TVA’'s agricultural and aquacultural projects on waste-heat use, 
4:19411 (EPRI-EM-718-W) 
Utilization of waste heat from power plants for aquaculture 
(Catfish production), 4:19384 (EPRI-EM-718-W) 
TERBIUM/ACTIVATION ANALYSIS 
Rare-earth elements in some coal basins of Bulgaria, 4:17759 
TERBIUM/ENERGY LEVELS 
Atomic energy levels - the rare earth elements. (the spectra of 
lanthanum, cerium, praseodymium, neodymium, promethium, 
samarium, europium, gadolinium, terbium, dysprosium, 
holmium, erbium, thulium, ytterbium, and lutetium) (66 atoms 
and ions), 4:20646 (PB-282067) 
TERBIUM ALLOYS/DOMAIN STRUCTURE 
Domain orientation in single-crystal TbFe2 and Tb/sub .27/Dy/ 
sub .73/Fee, 4:19732 (AD-A-055025) 
TERBIUM IONS/ENERGY LEVELS 
Energy level structure and transition probabilities in the spectra of 
the trivalent lanthanides in LaF; (Tables, diagrams), 4:20644 
(ANL-78-XX-95) 





TEREPHTHALIC ACID/PRODUCTION 


TEREPHTHALIC ACID/PRODUCTION 
Prospects of producing benzene-carboxylic acids from coal and 
related substances, 4:17702 
TERRESTRIAL ECOSYSTEMS/RADIONUCLIDE KINETICS 
Transuranic mobility in agricultural ecosystems, 4:20351 
TEST FACILITIES/DESIGN 
High voltage test stand developed for magnetic fusion energy 
studies, 4:21098 (UCRL-50025-78-2) 
Test facility for the development of 150 keV/50 as a neutral beam 
injector for use on TFTR, 4:21103 
TEST FACILITIES/ON-LINE MEASUREMENT SYSTEMS 
SLSF delayed neutron detection with the on-line sodium sampling 
system (LMFBR), 4:18928 (CONF-781105-66) 
TEST FACILITIES/PERFORMANCE 
Fuel pellet inspection system for remote operation and 
maintenance, 4:18077 (HEDL-SA-1550-S) 
TEST FACILITIES/POWER SUPPLIES 
Test facility for the development of 150-keV, multi-megawatt 
neutral beam systems, 4:21100 
TEST FACILITIES/VACUUM SYSTEMS 
Test facility for the development of 150-keV, multi-megawatt 
neutral beam systems, 4:21100 
TEXACO GASIFICATION PROCESS/PILOT PLANTS 
Coal liquefaction. Quarterly report, October-December 1977, 
4:17686 (DOE/ET-0026/4) 
TEXAS/GEOCHEMICAL SURVEYS 
Hydrogeochemical and stream sediment reconnaissance basic data 
for Sherman NTMS Quadrangle, Texas; Oklahoma. Uranium 
resource evaluation report, 4:18051 (GJBX-134-(78)) 
TEXTILE INDUSTRY/ENERGY CONSERVATION 
Optimization of energy usage in textile finishing operations. 
Quarterly progress report, March 1-May 31, 1978, 4:19606 
(TID-28720) 
TEXTILE INDUSTRY/SOLAR PROCESS HEAT 
Textile drying using solarized cylindrical can dryers to 
demonstrate the application of solar energy to industrial drying 
or dehydration processes: Phase I. Final report, 4:18454 (ORO- 
5124-77/1) 
TEXTILES/SOLAR DRYING 
Textile drying using solarized cylindrical can dryers to 
demonstrate the application of solar energy to industrial drying 
or dehydration processes: Phase I. Final report, 4:18454 (ORO- 
5124-77/1) 
TFTR REACTORS/LINERS 
Conceptual thermal-mechanical design of the TFTR first wall 
armor against neutral beam impingement, 4:21136 
TFTR REACTORS/MAGNET COILS 
Computer calculations of interactions between the coil systems 
and plasma of the TFTR, 4:21047 
Design of the toroidal and poloidal field coils for TFTR, 4:21045 
Design of poloidal field windings for the TFTR, 4:21049 
Thermal design and analysis of the toroidal field coil for the 
TFTR, 4:21046 
TFTR REACTORS/MECHANICAL STRUCTURES 
Analysis of the equilibrium field coil and ohmic heating field coil 
assembly for the tokamak fusion test reactor, 4:21048 
TFTR REACTORS/NEUTRAL ATOM BEAM INJECTION 
Designing the TFTR neutral beam line control system software to 
aid the engineer, 4:21106 
TFTR REACTORS/PLASMA HEATING 
Plasma heating and fusion burns using compression clamping of 
superthermal ions, 4:20923 
TFTR REACTORS/SHIELDING 
Conceptual thermal-mechanical design of the TFTR first wall 
armor against neutral beam impingement, 4:21136 
Engineering design of radiation protection system for the tokamak 
fusion test reactor, 4:21135 
TFTP. REACTORS/VACUUM SYSTEMS 
Vacuum system for the tokamak fusion test reactor (TFTR), 
4:21132 
THALLIUM/ACTIVATION ANALYSIS 
Activation analysis of admixtures in certain semiconductive 
materials (Neutron reactions), 4:19864 (N-78-21231) 
THALLIUM/ENERGY-LEVEL TRANSITIONS 
Search for parity violating neutral currents in atomic physics, 
4:20645 (JINR-D-1,2-10400) 
THALLIUM 202/ENERGY LEVELS 
Nuclear data sheets for A = 202, 4:20845 
THALLIUM 202/ENERGY-LEVEL TRANSITIONS 
Nuclear data sheets for A = 202, 4:20845 
THE NEXT STEP DEVICE 
See TNS REACTORS 
THEOPHYLLINE/BIOLOGICAL EFFECTS 
Effects of phloretin and theophylline on 3-O-methylglucose 
transport by intestinal epithelial cells, 4:20485 
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THERMAL BATTERIES/RELIABILITY 
Storage reliability of missile materiel program, missile systems 
battery analysis. Final report June 1974-January 1978, 4:19306 
(AD-A-053410) 
THERMAL EFFLUENTS/HEAT RECOVERY 
Waste heat: a neglected resource (Possibilities for increased 
utilization), 4:19413 (EPRI-EM-718-W) 
THERMAL ENERGY STORAGE EQUIPMENT/DESIGN 
Conceptual design of thermal energy storage systems for near 
term electric utility applications. Volume one. Screening of 
concepts, 4:19291 (DOE/NASA/0012-78/1(Vol.1)) 
Conceptual design of thermal energy storage systems for near 
term electric utility applications. Volume two. Appendices- 
screening of concepts, 4:19292 (DOE/NASA/0012-78/1(Vol. 2)) 
Manual on the installation, operation and maintenance of the CSI 
integrated warm air solar heating system, 4:18409 (COO-4416-1) 
THERMAL ENERGY STORAGE EQUIPMENT/ 
MONITORING 
Microprocessor monitoring system for a solar energy installation, 
4:18400 (CONF-780432-) 
THERMAL ENERGY STORAGE EQUIPMENT/ 
OPTIMIZATION 
Dimensioning an interseasoral storage basin, 4:18517 
THERMAL ENERGY STORAGE EQUIPMENT/ 
PERFORMANCE 
Microprocessor monitoring system for a solar energy installation, 
4:18400 (CONF-780432-) 
THERMAL ENERGY STORAGE EQUIPMENT/ 
PERFORMANCE TESTING 
Thermal energy storage demonstration unit for Vuilleumier 
cryogenic cooler. Final report, 15 October 1976-31 July 1977, 
4:19288 (AD-A-054466) 
THERMAL ENERGY STORAGE EQUIPMENT/PHASE 
CHANGE MATERIALS 
Feasibility study of inorganic oxides for thermal energy storage 
applications. Final report, 15 March 1976-30 September 1977, 
4:19289 (AD-A-054857) 
THERMAL ENERGY STORAGE EQUIPMENT/RESEARCH 
PROGRAMS 
Storage of off-peak thermal energy in oil, 4:19081 
THERMAL ENERGY STORAGE EQUIPMENT/THERMAL 
INSULATION 
Dimensioning an interseasonal storage basin, 4:18517 
THERMAL GRAVIMETRIC ANALYSIS/EQUIPMENT 
Thermogravimetric system for corrosive environments at high 
pressures and temperatures, 4:19905 
THERMAL INSULATION/COMPARATIVE EVALUATIONS 
Material selection for agricultural solar systems, 4:18477 (CONF- 


770686-) 
THERMAL INSULATION/MATERIALS TESTING 
Material selection for agricultural solar systems, 4:18477 (CONF- 
770686-) 
THERMAL INSULATION/REGULATIONS 
Energy conservation act and its significance for the West German 
gas industry, 4:19676 
THERMAL INSULATION/SUPPORTS 
Roof insulation support system (Patent), 4:19974 
THERMAL NEUTRONS/NEUTRON SPECTRA 
Expansion about a local Maxwellian for evaluating the spatially 
dependent neutron spectrum, 4:19025 (CNEN-RT/FIMA-77-1) 
THERMAL POWER PLANTS 
See also COMBINED-CYCLE POWER PLANTS 
FOSSIL-FUEL POWER PLANTS 
GEOTHERMAL POWER PLANTS 
NUCLEAR POWER PLANTS 
THERMAL POWER PLANTS/BOILER FUEL 
Utilization of solid wastes for the generation of electric power, 
4:18694 
THERMAL POWER PLANTS/BOILERS 
Improvement of the quality of pipes for boiler collecting drums at 
steam power plants, 4:18707 
Phase composition of boiler slags containing vanadium, 4:18681 
THERMAL POWER PLANTS/COOLING 
Optimization of shutdown conditions for 200 mw power blocks 
switched over to standby service during load graph drops, 
4:18664 
THERMAL POWER PLANTS/COOLING SYSTEMS 
Predicting salt composition of water in circulatory cooling 
systems, 4:18682 
THERMAL POWER PLANTS/COOLING TOWERS 
Efficiency and utilization of cooling towers (Patent), 4:18688 
THERMAL POWER PLANTS/DESIGN 
Coupling of units in conventional power stations from the 
viewpoint of heat engineering for maximum maneuverability, 
4:18663 
Thermal power plants and method of operating a thermal power 
plant (Patent), 4:18667 
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THERMAL POWER PLANTS/ENVIRONMENTAL IMPACTS 
A guide to mathematical models used in steam electric power 
plant environmental impact assessment, 4:18722 (PB-283508) 
Proposed issuance of a new source national pollutant discharge 
elimination system Permit Number IA-0060909 to Iowa 
Southern Utilities Company, Ottumwa Generating Station for 
discharge of wastewaters to the Des Moines River near 
Ottumwa, Iowa. Draft environmental impact statement No. 4, 
4:20370 (PB-280369) 
Results of benthic studies at Calvert Cliffs. Interim report August 
1976-March 1977, 4:20353 (PB-280279) 
THERMAL POWER PLANTS/FEEDWATER HEATERS 
DETNAFORM at power plant installations, 4:18696 (AED-Conf- 
77-42 1-002) 
THERMAL POWER PLANTS/FLUE GAS 
Control of utility boiler and gas turbine pollutant emissions by 
combustion modification - phase I. Report for June 1974-June 
1976, 4:18725 (PB-281078) 
THERMAL POWER PLANTS/GAS TURBINES 
Peaking heat and power plants with combined utilization of steam 
and gas turbine sets, 4:18677 
THERMAL POWER PLANTS/HEAT DISTRIBUTION 
SYSTEMS 
District heating from old power stations, 4:19660 
THERMAL POWER PLANTS/INTAKE STRUCTURES 
Acoustic surveys of fish distributions in the Morgantown SES 
intake embayment. Technical note, 4:20477 (PB-280278) 
THERMAL POWER PLANTS/LOAD MANAGEMENT 
Optimization of shutdown conditions for 200 mw power blocks 
switched over to standby service during load graph drops, 
4:18664 
THERMAL POWER PLANTS/OPERATION 
Coupling of units in conventional power stations from the 
viewpoint of heat engineering for maximum maneuverability, 
4:18663 
Dynamic analysis of a supercritical- and variable- pressure Benson 
boiler. Part I, 4:18669 
Maneuverability of a 500-MW unit at the Hagenwerder III power 
station, 4:18662 
Thermal power plants and method of operating a thermal power 
plant (Patent), 4:18667 
THERMAL POWER PLANTS/PERFORMANCE 
Investigation of the maximum load of a 300 MW block, 4:18665 
THERMAL POWER PLANTS/POLLUTION REGULATIONS 
Proposed issuance of a new source national pollutant discharge 
elimination system Permit Number IA-0060909 to Iowa 
Southern Utilities Company, Ottumwa Generating Station for 
discharge of wastewaters to the Des Moines River near 
Ottumwa, Iowa. Draft environmental impact statement No. 4, 
4:20370 (PB-280369) 
THERMAL POWER PLANTS/RETROFITTING 
District heating from old power stations, 4:19660 
THERMAL POWER PLANTS/SITE SELECTION 
Consequences of the Act on the Protection against Nuisances of 
the Federal Republic of Germany in the energy field, 4:20319 
THERMAL POWER PLANTS/SOLID WASTES 
Disposal of solid residue from fluidized-bed combustion: 
engineering and laboratory studies. Final report, 4:19652 (PB- 
283082) 
THERMAL POWER PLANTS/STACKS 
Arrangement for thermo-elastic support for waste gas chimney of 
a gas turbine plant, 4:18701 
Effect of multiplicity of chimney shafts on the rise and dissipation 
of smoke plumes, 4:18736 
THERMAL POWER PLANTS/STEAM LINES 
Moscow energy institute apparatus for high-temperature strain 
measurement of thermal power plant steam tubes, 4:18704 
THERMAL POWER PLANTS/STEAM TURBINES 
Layout of high-capacity steam turbine plants, 4:18709 
Peaking heat and power plants with combined utilization of steam 
and gas turbine sets, 4:18677 
THERMAL POWER PLANTS/VAPOR CONDENSERS 
Structural design concepts for increased reliability and safety in 
power plant condensing systems, 4:18697 (EPRI-FP-507) 
THERMAL POWER PLANTS/WASTE HEAT BOILERS 
Selection of initial technical and economic data for design 
investigations of freon power plants, 4:18666 
THERMAL REACTORS/REACTOR LATTICE PARAMETERS 
Sensitivity and uncertainty analysis for mixed-oxide thermal 
reactor parameters, 4:19032 
THERMAL SPRINGS 
See also HOT SPRINGS 
THERMAL SPRINGS/FLUID FLOW 
Determination of the sources and circulation paths of thermal 
fluids: the Abano region, northern Italy, 4:18542 
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THERMAL WATERS/CHEMICAL COMPOSITION 
Determination of the sources and circulation paths of thermal 
fluids: the Abano region, northern Italy, 4:18542 
Natural radioactivity in geothermal waters, Alhambra Hot Springs 
and nearby areas, Jefferson County, Montana, 4:18534 
Phosphorus in hydrothermal waters of Yellowstone National 
Park, Wyoming, 4:18563 
Temperatures of geothermal deposits and their determination on 
the basis of the chemical properties of thermal waters, 4:18561 
(CONF-751270-(Summ.)) 
The Nishionoshima volcano in 1976, 4:18550 
Turkey: first hot springs power plant, 4:18562 
Yearly changes in dissolved components of Tamagawa hot springs 
in Akita Prefecture, 4:18564 
THERMAL WATERS/ELECTROCHEMISTRY 
Investigation of the physicochemical properties of hydrothermal 
solutions at high pressures and temperatures, 4:18638 (CONF- 
751270-(Summ.)) 
THERMAL WATERS/GEOTHERMOMETRY 
Temperatures of geothermal deposits and their determination on 
the basis of the chemical properties of thermal waters, 4:18561 
(CONF-751270-(Summ.)) 
THERMAL WATERS/HEAT TRANSFER 
Study of moving forces of heat and mass transfer in packing reflux 
apparatus with water-heated air, 4:20142 
THERMAL WATERS/NATURAL RADIOACTIVITY 
Natural radioactivity in geothermal waters, Alhambra Hot Springs 
and nearby areas, Jefferson County, Montana, 4:18534 
THERMAL WATERS/PHYSICAL PROPERTIES 
Investigation of the physicochemical properties of hydrothermal 
solutions at high pressures and temperatures, 4:18638 (CONF- 
751270-(Summ.)) 
THERMAL WATERS/PUMPING 
Classification and evaluation of methods for the intensification of 
development of natural heat carriers, 4:18613 (CONF-751270- 
(Summ.)) 
THERMAL WATERS/RADIOCHEMICAL ANALYSIS 
Natural radioactivity in geothermal waters, Alhambra Hot Springs 
and nearby areas, Jefferson County, Montana, 4:18534 
THERMAL WATERS/RESERVES 
Use of the hydrodynamic method for calculating the reserves of 
thermal waters of the fissure-vein type, 4:18536 (CONF-751270- 
(Summ.)) 
THERMAL WATERS/THERMODYNAMIC PROPERTIES 
Investigation of the physicochemical properties of hydrothermal 
solutions at high pressures and temperatures, 4:18638 (CONF- 
751270-(Summ.)) 
THERMAL WATERS/USES 
Semiannual progress report for the Idaho Geothermal Program, 
April 1-September 30, 1978, 4:18585 (TREE-1295) 
THERMAL WATERS/YIELDS 
Intensification of the yield of thermal waters in the Paratunskoe 
deposit, 4:18537 (CONF-751270-(Summ.)) 
THERMIONIC CONVERTERS/CONNECTORS 
Distributed electrical leads for thermionic converter (Patent), 
4:19485 
THERMOCHEMICAL HEAT STORAGE 
Basic physical and chemical processes for storage of heat, 4:19295 
THERMOCHEMICAL HEAT STORAGE/MATERIALS 
TESTING 


Materials problems in reversible chemical reaction storage systems 
for solar energy, 4:18516 (SAND-78-8693) 
THERMODYNAMIC CYCLES 
See also RANKINE CYCLE 
THERMODYNAMIC CYCLES/PERFORMANCE 
Power conversion system considerations for a fusion experimental 
power reactor, 4:21114 
THERMOELECTRIC GENERATORS/DESIGN 
Direct energy conversion device (Patent), 4:19484 
THERMOMETERS/CALIBRATION 
Temperature calibration for solar heating and cooling system 
evaluation, 4:18405 (CONF-780432-) 
THERMOMETERS/SPECIFICATIONS 
Holmium-in-gold nuclear orientation thermometer for use from 1 
K to 30 mK, 4:19985 
THERMONUCLEAR DEVICES 
See also PINCH DEVICES 
STELLARATORS 
TOKAMAK DEVICES 
THERMONUCLEAR DEVICES/DATA ACQUISITION 
SYSTEMS 
Update of PPPL’s DAS-1800, 4:20937 
THERMONUCLEAR POWER PLANTS/ENERGY BALANCE 
Energy balance and efficiency of power stations with a pulsed 
tokamak reactor, 4:20960 
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THERMONUCLEAR REACTIONS 

Plasma heating and fusion burns using compression clamping of 

superthermal ions, 4:20923 
THERMONUCLEAR REACTOR COOLING SYSTEMS 

Primary energy conversion system for the tokamak experimental 

power reeactor, 4:21090 
THERMONUCLEAR REACTOR COOLING SYSTEMS/HEAT 

TRANSFER 

Heat transfer considerations in the blanket design of a nonbreeding 
fusion experimental power reactor, 4:21091 

THERMONUCLEAR REACTOR MATERIALS/DATA 

Evaluated files of nuclear cross-sections for fusion reactor 
calculations, 4:21122 (BNL-NCS-25295) 

MACKLIB-IV: a library of nuclear response functions generated 
with the MACK-IV computer program from ENDF/B-IV, 
4:21121 (ANL/FPP/TM-106) 

THERMONUCLEAR REACTOR MATERIALS/MATERIALS 

TESTING 

Section II. Development and technology, 4:21127 (UCRL-50002- 
77) 

THERMONUCLEAR REACTOR MATERIALS/NEUTRON 

REACTIONS 

Evaluated files of nuclear cross-sections for fusion reactor 
calculations, 4:21122 (BNL-NCS-25295) 

THERMONUCLEAR REACTOR MATERIALS/ 

PERMEABILITY 

Tritium permeation through metals and alloys, 4:21134 

THERMONUCLEAR REACTOR MATERIALS/RESPONSE 

FUNCTIONS 

MACKLIB-IV: a library of nuclear response functions generated 
with the MACK-IV computer program from ENDF/B-IV, 
4:21121 (ANL/FPP/TM-106) 

THERMONUCLEAR REACTOR WALLS 
See also FIRST WALL 
THERMONUCLEAR REACTOR WALLS/NEUTRON 

REACTIONS 

Effects of the D-T fusion neutron energy spectrum on high energy 
reaction rates, 4:21133 

THERMONUCLEAR REACTOR WALLS/NEUTRON 

SPECTRA 

Effects of the D-T fusion neutron energy spectrum on high energy 
reaction rates, 4:21133 

THERMONUCLEAR REACTORS 

(For use in cases where certain aspects of either hypothetical or real 

thermonuclear reactors are discussed.) 
See also DOUBLET REACTORS 

FIELD-REVERSED MIRROR REACTORS 
JET REACTORS 
LASER FUSION REACTORS 
MAGNETIC MIRROR TYPE REACTORS 
PLT REACTORS 
TFTR REACTORS 
THERMONUCLEAR REACTOR WALLS 
TMR REACTORS 
TNS REACTORS 
TOKAMAK TYPE REACTORS 

THERMONUCLEAR REACTORS/BEAM INJECTION 

HEATING 

Proposal for the theoretical investigation of the relativistic beatn- 
plasma interaction with application to the proof-of-principle 
electron beam-heated linear solenoidal reactor, 4:20995 (LA- 
7359-P) 

THERMONUCLEAR REACTORS/BIBLIOGRAPHIES 

Technology index for Plasmaphysics Research and Fusion 
Reactors. Volume 12, No. 9, 1978. Bibliography, author index, 
subject index, appendix, 4:20911 

THERMONUCLEAR REACTORS/CONTAINERS 
Radiation induced vibration of vacuum vessel for controlled 
thermonuclear reactor, 4:21138 
THERMONUCLEAR REACTORS/CONTROL SYSTEMS 
Stability and control of a D-T fueled fusion reactor, 4:21129 
THERMONUCLEAR REACTORS/ECONOMIC ANALYSIS 

Methods of economic analysis applied to fusion research: discount 
rate determination and the fossil fuel price effect, 4:21123 
(COO-4181-2) 

THERMONUCLEAR REACTORS/ELECTRIC GENERATORS 

Design of homopolar motor-generators for pulsed power 
applications, 4:21073 

THERMONUCLEAR REACTORS/ENERGY STORAGE 

Storage and transfer of energy for pulsed-power applications, 

4:21076 
THERMONUCLEAR REACTORS/FORECASTING 

Analysis of the long term potential of the U.S. magnetically 

confinement fusion programs, 4:21004 
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THERMONUCLEAR REACTORS/HYDROGEN 
PRODUCTION 
Dynamic modeling of a hydrogen generating system using fusion 

reactor exhaust plasma interconnected to a fuel cell, 4:18237 

THERMONUCLEAR REACTORS/LINERS 
Conceptual design of imploding liner fusion reactors, 4:21016 

THERMONUCLEAR REACTORS/MAGNETIC ENERGY 
STORAGE 
Dynamic constraints on inductive energy storage, 4:21071 
Inductive storage for experimental reactors, 4:21069 
Inductive energy storage system based on a self-excited 

homopolar generator, 4:21072 

THERMONU AR REACTORS/MECHANICAL 
VIBRATIONS 
Radiation induced vibration of vacuum vessel for controlled 

thermonuclear reactor, 4:21138 

THERMONUCLEAR REACTORS/MEETINGS 

Sixth symposium on engineering problems of fusion research, 
4:21002 

THERMONUCLEAR REACTORS/NEUTRON TRANSPORT 

Experience in developing and using the VITAMIN-C 171- 
neutron, 36-gamma-ray group cross-section library, 4:19027 
(ORNL/RSIC-41) 

MACK/MACKLIB system for nuclear response functions, 
4:20877 (ORNL/RSIC-41) 

THERMONUCLEAR REACTORS/POWER SUPPLIES 
Fast risetime one megajoule capacitor bank, 4:21078 
Pulsed-power research and development in the USSR. Interim 

report, 4:21065 (AD-A-056635) 

THERMONUCLEAR REACTORS/PULSE GENERATORS 
PULSAR: a field compression generator for pulsed power, 

4:21074 

THERMONUCLEAR REACTORS/REACTOR MATERIALS 
Formulation of constituitive laws for deformation during 

irradiation, 4:19791 (UWFDM-254) 

THERMONUCLEAR REACTORS/RESEARCH PROGRAMS 
United States magnetic fusion energy program, 4:20994 (DOE/ 

ET-0072) 

THERMONUCLEAR REACTORS/STABILITY 
Stability and control of a D-T fueled fusion reactor, 4:21129 

THERMONUCLEAR REACTORS/SUPERCONDUCTING 
MAGNETS 
Potential of multifilamentary NbsSn for application to CTR 

magnets, 4:21041 
THERMONUCLEAR REACTORS/WALL LOADING 
Impact of radiation transport on wall loading in fusion reactors, 
4:21023 
THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 

THERMOPLASTICS/PERMEABILITY 
Thin sand filled resin overlays, 4:19821 (BNL-24079) 

THIO COMPOUNDS 

See ORGANIC SULFUR COMPOUNDS 

THIOLS/CHEMICAL REACTIONS 

Atmospheric chemistry of potential emissions from fuel 
conversion facilities. A smog chamber study. Final report, 
4:17951 (PB-278914) 

THORIUM/ACTIVATION ANALYSIS 
Biogeochemical distribution of rare earths and other trace 

elements in plants and soils, 4:20329 (BNWL-SA-6078) 

THORIUM/BIOGEOCHEMISTRY 
Biogeochemical distribution of rare earths and other trace 

elements in plants and soils, 4:20329 (BNWL-SA-6078) 

THORIUM/CORROSION 
Corrosion of thorium in molten sodium and potassium chlorides 

and an equimolar mixture of them, 4:19778 

THORIUM/NEUTRON TRANSPORT 

MACK/MACKLIB system for nuclear response functions, 
4:20877 (ORNL/RSIC-41) 

THORIUM/POTENTIOMETRY 

Potentiometric technique for the determination of thorium, 
4:19866 (ORNL/TM-6604) 

THORIUM/QUANTITATIVE CHEMICAL ANALYSIS 

Critical review of analytical techniques for safeguarding the 
thorium-uranium fuel cycle, 4:18187 (LA-7372) 

Potentiometric technique for the determination of thorium, 
4:19866 (ORNL/TM-6604) 

THORIUM/ROOT ABSORPTION 
Biogeochemical distribution of rare earths and other trace 

elements in plants and soils, 4:20329 (BNWL-SA-6078) 

THORIUM/SORPTION 
Sorption of long-lived radionuclides in clay and rock. Part 2, 

4:18159 (KBS-TR-98) 

THORIUM/SURFACE COATING 

Preparation of metals for plating: ring shear tests, 4:19726 
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THORIUM 228/BIOLOGICAL RADIATION EFFECTS 
Preface to the injection tables (Pathological changes following 
injection of various doses of selected radionuclides), 4:20453 
(COO-119-253) 
THORIUM 228/ISOTOPE SEPARATION 
Separation of ?*Ra from 7*°Th, 4:19945 (COO-119-253) 
THORIUM 232 TARGET/PION MINUS REACTIONS 
Competition between neutzon emission and fission in the reaction 
Th+7, 4:20852 
THORIUM CYCLE 
Closed thorium cycles in the Pebble Bed HTR, 4:18913 
THORIUM CYCLE/RESEARCH PROGRAMS 
Program plan for research and development in support of thorium 
fuel cycle technologies, 4:18087 (DPST-TFCT-77-100) 
THORIUM CYCLE/SAFEGUARDS 
Critical review of analytical techniques for safeguarding the 
thorium-uranium fuel cycle, 4:18187 (LA-7372) 
THORIUM OXIDES/CASTING 
Reinforced cobalt alloy composite for turbine blade application. 
Technical report, 4:19818 (AD-A-052669) 
THORIUM OXIDES/IMPACT STRENGTH 
Reinforced cobalt alloy composite for turbine blade application. 
Technical report, 4:19818 (AD-A-052669) 
THORIUM OXIDES/OPTICAL PROPERTIES 
Final report. June 15, 1975-December 31, 1976, Part I (Optical 
properties of low-loss laser windows), 4:19812 (AD-A-056955) 
THORIUM OXIDES/RESONANCE INTEGRALS 
Comparison of experimental and calculated resonance integrals for 
UO: and ThO: isolated rods, 4:19035 
THORIUM OXIDES/SINTERING 
Method to sinter nuclear fuel pellets (Patent), 4:19099 
THROMBOCYTES 
See BLOOD PLATELETS 
THTR-300 REACTOR/CONTROL ROD DRIVES 
Core rod drive for gas-cooled reactors, 4:19118 
THTR-300 REACTOR/FISSION POISONS 
Heterogeneous poisoning of the initial HTGR pebble bed core by 
boron and hafnium, 4:18911 
THULIUM/ENERGY LEVELS 
Atomic energy levels - the rare earth elements. (the spectra of 
lanthanum, cerium, praseodymium, neodymium, promethium, 
samarium, europium, gadolinium, terbium, dysprosium, 
holmium, erbium, thulium, ytterbium, and lutetium) (66 atoms 
and ions), 4:20646 (PB-282067) 
THULIUM IONS/ENERGY LEVELS 
Energy level structure and transition probabilities in the spectra of 
the trivalent lanthanides in LaF; (Tables, diagrams), 4:20644 
(ANL-78-XX-95) 
THYMIDINE/CHEMICAL REACTIONS 
Atmospheric chemistry of potential emissions from fuel 
conversion facilities. A smog chamber study. Final report, 
4:17951 (PB-278914) 
THYROID/RADIATION DOSES 
Radiation dose analysis of a PWR | accident for the projected 
reactor site at Cementon, New York, 4:20462 (AD-A-052681) 
THYROID/TEMPERATURE EFFECTS 
Microwave heating effect on the dog thyroid gland, 4:20417 
THYROXINE/BIOSYNTHESIS 
Effect of petroleum-related pollutants on Aurelia growth and 
development. Progress report, September 12, 1977-November 
15, 1978, 4:20481 (ORO-5593-1) 
TIHANGE REACTOR/REACTOR OPERATION 
Chemical operational experiences in the Belgian nuclear power 
plants Doel and Tihange, 4:18868 
TIME MEASUREMENT/CONTROL SYSTEMS 
Microprocessor controlled flow, flow rate, real and elapsed time 
measuring system, 4:18403 (CONF-780432-) 
TIN 116 TARGET/PROTON REACTIONS 
Uncertainties in neutron densities determined from analysis of 0.8 
GeV polarized proton scattering from nuclei, 4:20833 
TIN 117/ENERGY LEVELS 
Nuclear data sheets for A= 117, 4:20841 
TIN 117/ENERGY-LEVEL TRANSITIONS 
Nuclear data sheets for A= 117, 4:20841 
TIN 124 TARGET/PROTON REACTIONS 
Uncertainties in neutron densities determined from analysis of 0.8 
GeV polarized proton scattering from nuclei, 4:20833 
TIN ALLOYS/CRITICAL FIELD 
Density of states in two A-15 materials, 4:19764 
TIN ALLOYS/ELECTRONIC STRUCTURE 
Density of states in two A-15 materials, 4:19764 
TIN ALLOYS/MAGNETIC FLUX 
Flux pinning and critical currents in A-15 superconductors. Final 
scientific report 1 January 1975-31 December 1977, 4:19760 
(AD-A-052618) 
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TIN ALLOYS/SUPERCONDUCTIVITY 
Mechanical properties of in situ multifilamentary NbsSn 
superconducting wires, 4:19747 
TIN OXIDES/CHEMICAL VAPOR DEPOSITION 
Properties of tin oxide heterojunction solar cells, 4:18326 
TIN OXIDES/ELECTRICAL PROPERTIES 
Properties of tin oxide heterojunction solar cells, 4:18326 
TIN OXIDES/OPTICAL PROPERTIES 
Properties of tin oxide heterojunction solar cells, 4:18326 
TIN SELENIDES/ELECTRICAL PROPERTIES 
Electrical and recombination properties of electron-irradiated Pb/ 
sub len-dashx/Sn/sub x/Te and Pb/sub len-dashy/Sn/sub y/Se 
crystals, 4:19850 
TIN SELENIDES/PHYSICAL RADIATION EFFECTS 
Electrical and recombination properties of electron-irradiated Pb/ 
sub len-dashx/Sn/sub x/Te and Pb/sub len-dashy/Sn/sub y/Se 
crystals, 4:19850 
TIN TELLURIDES/ELECTRICAL PROPERTIES 
Electrical and recombination properties of electron-irradiated Pb/ 
sub len-dashx/Sn/sub x/Te and Pb/sub len-dashy/Sn/sub y/Se 
crystals, 4:19850 
TIN TELLURIDES/PHYSICAL RADIATION EFFECTS 
Electrical and recombination properties of electron-irradiated Pb/ 
sub len-dashx/Sn/sub x/Te and Pb/sub len-dashy/Sn/sub y/Se 
crystals, 4:19850 
TIRES/RECYCLING 
Freeze-and-smash process to release the value of scrap, 4:19653 
TISSUE-EQUIVALENT DETECTORS/CALIBRATION 
Biological and clinical dosimetry. Progress report, October 1, 
1977-September 30, 1978, 4:20226 (COO-3522-22) 
TISSUES 
See also SKIN 
TISSUES/BIOLOGICAL RADIATION EFFECTS 
Radiation effects. Report bibliography January 1966-September 
1977, 4:20440 (AD-A-052425) 
TISSUES/CHEMICAL ANALYSIS 
Levels of chemical contaminants in nonoccupationally exposed 
U.S. residents, 4:19820 (ORNL/EIS-142) 
TISSUES/MAN 
Levels of chemical contaminants in nonoccupationally exposed 
U.S. residents, 4:19820 (ORNL/EIS-142) 
TITANATES/CRYSTAL-PHASE TRANSFORMATIONS 
Photoferroelectric image storage in antiferroelectric phase PLZT 
ceramics, 4:19813 (SAND-78-1034C 
TITANATES/PHOTOCONDUCTIVITY 
Photoferroelectric image storage in antiferroelectric phase PLZT 
ceramics, 4:19813 (SAND-78-1034C) 
TITANATES/SORPTIVE PROPERTIES 
Developing regenerable SO2 sorbents for fluidized bed coal 
combustion using thermogravimetric analysis, 4:17835 
TITANIUM/AUTORADIOGRAPHY 
Electron microscopic autoradiography, 4:18222 (PB-281259-T/ 
SL) 
TITANIUM/CORROSION RESISTANCE 
Corrosion resistance of titanium canisters lined with lead for final 
disposal of reprocessed and vitrified waste from nuclear 
reactors, 4:18160 (KBS-TR-107) 
TITANIUM/EROSION 
Friction and metal transfer for single-crystal silicon carbide in 
contact with various metals in vacuum, 4:19775 (N-78-21294) 
Wear of single-crystal silicon carbide in contact with various 
metals in vacuum, 4:19776 (N-78-21295) 
TITANIUM/OXIDATION 
Oxidation of diffusion coatings on a niobium alloy, 4:19786 (PB- 
281257-T/SL) 
TITANIUM/SLIDING FRICTION 
Friction and metal transfer for single-crystal silicon carbide in 
contact with various metals in vacuum, 4:19775 (N-78-21294) 
TITANIUM 48 TARGET/OXYGEN 16 REACTIONS 
Interference effects in the reaction **Ti('®O, '=N) *°V, 4:20830 
TITANIUM 52/ENERGY LEVELS 
Nuclear data sheets for A= 52, 4:20831 
TITANIUM 52/ENERGY-LEVEL TRANSITIONS 
Nuclear data sheets for A= 52, 4:20831 
TITANIUM ALLOYS 
See also TITANIUM BASE ALLOYS 
TITANIUM ALLOYS/CATALYTIC EFFECTS 
Use of multi-metallic bifunctional catalysts for the conversion of 
coal derived synthesis gas to methanol. Progress report No. 3, 
June-August 1978, 4:18262 (BNL-50897) 
TITANIUM ALLOYS/ION IMPLANTATION 
Activation energies and populations of hydrogen traps in TiBe, 
4:21125 (SAND-78-1590C) 
TITANIUM ALLOYS/NEUTRON REACTIONS 
Transmutation and activity in a thermal blanket, 4:21137 
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TITANIUM ALLOYS/YIELD STRENGTH 
Beryllium-titanium materials optimization program. Final report, 
28 May 1976-28 Decemberember 1977, 4:19740 (AD-A-054278) 
TITANIUM BASE ALLOYS/COMBUSTION PROPERTIES 
Titanium alloy ignition and combustion. Final report 10 
September 1976-10 December 1977, 4:19774 (AD-A-055443) 
TITANIUM BASE ALLOYS/MATERIALS TESTING 
Evaluation of materials exposed to high-velocity, high-salinity, 
highly mineralized geothermal brine, 4:18605 (UCRL-80755) 
TITANIUM BASE ALLOYS/PROTECTIVE COATINGS 
Titanium alloy ignition and combustion. Final report 10 
September 1976-10 December 1977, 4:19774 (AD-A-055443) 
TITANIUM BASE ALLOYS/VAPOR DEPOSITED COATINGS 
Titanium alloy ignition and combustion. Final report 10 
September 1976-10 December 1977, 4:19774 (AD-A-055443) 
TITANIUM NITRIDES/CHEMICAL REACTIONS 
Nonoxide ceramic interactions with uranium or carbon (Reaction 
of BN, TiN, HfC, CeS, or Ce2S3 with U, C, BeO, W, or Y203), 
4:19896 (Y-2130) 
TITANIUM OXIDES/CHEMICAL REACTIONS 
Study of the interaction of H2O and O2 with the surface of TiO2 
by electron stimulated desorption and Auger and characteristic 
loss spectroscopies, 4:19924 
TITANIUM OXIDES/SURFACE PROPERTIES 
Study of the interaction of H2O and O: with the surface of TiOz 
by electron stimulated desorption and Auger and characteristic 
loss spectroscopies, 4:19924 
TITANIUM SULFIDES/CRYSTAL STRUCTURE 
Structural study of high temperature metal-rich titanium sulfide 
phases, 4:19892 (IS-T-832) 
TMR REACTORS/PLANNING 
Issues facing the U.S. mirror program, 4:20993 (DOE/ET-0071) 
TMX DEVICES/SPECIFICATIONS 
Section I. Confinement systems, 4:20999 (UCRL-50002-77) 
TNS REACTORS/PLASMA INSTABILITY 
Feedback control of vertical instability in TNS, 4:20964 (WFPS- 
TME-089) 


(Trinitrotoluene.) 
TNT/PHOTOLYSIS 
Mechanism of the formation of pink water. Technical report, 
4:19933 (AD-A-056314) 
TOBACCO/CURING 
Curing burley tobacco with solar energy, 4:18447 (CONF-770686- 


) 
TOBACCO/SOLAR DRYING 
Curing burley tobacco with solar energy, 4:18447 (CONF-770686- 


Solar-energy utilization using greenhouse bulk curing and drying 
system, 4:18448 (CONF-770686-) 
TOBACCO PLANT 
See NICOTIANA 
TOBACCO SMOKES/CHEMICAL ANALYSIS 
Tobacco smoke characterization: a model for coal liquefaction. 
Analytical research, 4:17692 (PB-272077) 
TOBACCO SMOKES/CHEMICAL COMPOSITION 
Tobacco smoke characterization: a model for coal liquefaction. 
Analytical research, 4:17692 (PB-272077) 
TOBACCO SMOKES/ENVIRONMENTAL EFFECTS 
Tobacco smoke characterization: a model for coal liquefaction. 
Analytical research, 4:17692 (PB-272077) 
TOBACCO SMOKES/HEALTH HAZARDS 
Tobacco smoke characterization: a model for coal liquefaction. 
Analytical research, 4:17692 (PB-272077) 
TOKAMAK DEVICES 
See also TORMAC DEVICES 
TOKAMAK DEVICES/CHARGED-PARTICLE TRANSPORT 
A general two-dimensional tokamak model. Interim report, 
4:20949 (AD-A-054413) 
Hydrodynamics of resonance dragging of particles in a tokamak 
magnetic field, 4:20951 (IPPCZ-213) 
TOKAMAK DEVICES/DATA ACQUISITION SYSTEMS 
Data acquisition system for Texas turbulent torus, 4:20935 
TOKAMAK DEVICES/DESIGN 


Engineering of the divertor injection tokamak experiment (DITE), 


4:21006 
TOKAMAK DEVICES/EDDY CURRENTS 
Computation of transient 3-D eddy current in nonmagnetic 
conductor, 4:21025 (CONF-780939-1) 
TOKAMAK DEVICES/FARADAY INDUCTION 
Inductive effects in flux conserving tokamaks, 4:20957 
TOKAMAK DEVICES/IMPURITIES 
Study of the diffusion of tracer impurities in the Versator I 
Tokamak plasma by spectral emissions in the vacuum ultraviolet 
range, 4:20942 (AD-A-054756) 
TOKAMAK DEVICES/MAGNETIC FLUX 
Inductive effects in flux conserving tokamaks, 4:20957 
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TOKAMAK DEVICES/RUNAWAY ELECTRONS 
Quasilinear relaxation of runaway electrons in a hf heated tokamak 
plasma, 4:20952 (IPPCZ-215) 
TOKAMAK DEVICES/TURBULENT HEATING 
Turbulent heating studies in a tokamak, 4:20918 
TOKAMAK TYPE REACTORS 
See also DOUBLET REACTORS 
JET REACTORS 
PLT REACTORS 
TFTR REACTORS 
TNS REACTORS 
TOKAMAK TYPE REACTORS/CONTROL SYSTEMS 
Tokamak control simulator, 4:21130 
TOKAMAK TYPE REACTORS/COOLING SYSTEMS 
Primary energy conversion system for the tokamak experimental 
power reeactor, 4:21090 
TOKAMAK TYPE REACTORS/COST 
Apparent difficulties associated with high magnetic field large 
tokamak power reactor designs, 4:21012 
TOKAMAK TYPE REACTORS/DESIGN 
Primary energy conversion system for the tokamak experimental 
power reeactor, 4:21090 
TOKAMAK TYPE REACTORS/ELECTRON BEAM 
INJECTION 
Toroidal electron beam energy storage for controlled fusion, 
4:21005 
TOKAMAK TYPE REACTORS/ENERGY BALANCE 
Energy balance and efficiency of power stations with a pulsed 
tokamak reactor, 4:20960 
TOKAMAK TYPE REACTORS/FUEL CYCLE 
Nuclear analysis on the enrichment of PWR fuel in a fusion hybrid 
reactor, 4:21099 (WFPS-TME-101) 
TOKAMAK TYPE REACTORS/MAGNET COILS 
Determination of winding stresses in a toroidal field coil magnet of 
optimum shape, 4:21044 
TOKAMAK TYPE REACTORS/MAGNETIC ENERGY 
STORAGE 
Superconductive energy storage for tokamak fusion reactors, 
4:21070 
TOKAMAK TYPE REACTORS/NEUTRAL ATOM BEAM 
INJECTION 
Beam heating requirements for a tokamak experimental power 
reactor, 4:20922 
TOKAMAK TYPE REACTORS/OPTIMIZATION 
Optimization of Q/sub E/ for the experimental power reactor, 
4:21003 
TOKAMAK TYPE REACTORS/POWER SUPPLIES 
Driving requirements for the OHMIC heating and equilibrium 
coils of a tokamak experimental power reactor, 4:21067 
Rotating capacitor system for the tokamak experimental power 
reactor, 4:21077 
TOKAMAK TYPE REACTORS/RADIOACTIVATION 
Safety aspects of activation products in a compact Tokamak 
Fusion Power Plant, 4:21113 (PNL-2823) 
TOKAMAK TYPE REACTORS/SAFETY 
Safety aspects of activation products in a compact Tokamak 
Fusion Power Plant, 4:21113 (PNL-2823) 
TOKAMAK TYPE REACTORS/SHIELDING 
Shield design alternatives for the noncircular experimental power 
reactor, 4:21017 
TOKAMAK TYPE REACTORS/SUPERCONDUCTING 
MAGNETS 
Cryogenically stable conductors for toroidal fusion reactor 
magnets, 4:21030 
Results of experiments with a superconductive prototype coil for a 
toroidal magnet, 4:21042 
TOKAMAK TYPE REACTORS/THERMODYNAMIC CYCLES 
Power conversion system considerations for a fusion experimental 
power reactor, 4:21114 
TOKAMAK TYPE REACTORS/THERMONUCLEAR 
IGNITION 
Review of the general atomic experimental fusion power reactor 
initial conceptual design, 4:21011 
TOKAMAK TYPE REACTORS/VACUUM SYSTEMS 
Advanced technology section semiannual progress report, 
September 1, 1976-March 31, 1977. Volume 2. Engineering 
science programs, 4:21124 (ORNL/TM-6012/V2) 
TOKAMAK TYPE REACTORS/WALL LOADING 
Neutron wall load distributions in non-circular cross section 
tokamaks, 4:21022 
TOKAPOLE DEVICES/DESIGN 
be or II device (Octupolar configurations), 4:20992 (COO- 
87-91) 
TOLUENE/HYDROGENATION 
Hydrogenation processing of toluene, 4:19915 
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TORMAC DEVICES/DESIGN 
Density and magnetic field measurements in the Tormac IV-c 
plasma, 4:20996 (LBL-8167) 
TORMAC DEVicCES/MAGNETIC FIELDS 
Density and magnetic field measurements in the Tormac IV-c 
plasma, 4:20996 (LBL-8167) 
TORMAC DEVICES/PLASMA DENSITY 
Density and magnetic field measurements in the Tormac IV-c 
plasma, 4:20996 (LBL-8167) 
TORNADOES 
Analysis of ventilation systems subjected to tornado conditions, 
May 1-September 30, 1977, 4:19992 (LA-7550-MS) 
TOROIDAL THETA PINCH DEVICES/FIRST WALL 
Simulation study of a theta pinch first wall, 4:21019 
TOTAL ENERGY SYSTEMS 
See also MIUS 
Integrated supply of heat, electric power and motive energy in 
industrial plants, 4:19609 
TOTAL ENERGY SYSTEMS/DISTRICT COOLING 
District-cooling supply, 4:19418 
TOTAL ENERGY SYSTEMS/DISTRICT HEATING 
District-cooling supply, 4:19418 
TOTAL ENERGY SYSTEMS/EVALUATION 
Total-energy application by an investor-owned utility company 
(Reedy Creek Utilities Co.), 4:19415 (EPRI-EM-718-W) 
TOTAL ENERGY SYSTEMS/FEASIBILITY STUDIES 
Integrated energy utility systems at the University of Florida, 
4:19416 (EPRI-EM-718-W) 
TOTAL ENERGY SYSTEMS/FUEL CELLS 
Department of Energy fuel-cell program, 4:19376 (EPRI-EM-718- 
Ww) 
GRI interest in dual energy use (Gas Research Inst.), 4:19379 
(EPRI-EM-718-W) 
TOTAL ENERGY SYSTEMS/HEAT STORAGE 
Dynamic storage in solar total energy programs, 4:18364 (SAND- 
78-0958C) 
TOTAL ENERGY SYSTEMS/MEETINGS 
Workshop proceedings: dual energy use systems (39 papers), 
4:19390 (EPRI-EM-718-W) 
TOTAL ENERGY SYSTEMS/OPERATION 
Residential application of total energy (Jersey City, New Jersey), 
4:19373 (EPRI-EM-718-W) 
TOTAL ENERGY SYSTEMS/RESEARCH PROGRAMS 
Department of Energy fuel-cell program, 4:19376 (EPRI-EM-718- 
WwW 


) 
TOTAL ENERGY SYSTEMS/SOLAR ENERGY 
Dynamic storage in solar total energy programs, 4:18364 (SAND- 
78-0958C) 
TOTAL ENERGY SYSTEMS/STIRLING ENGINES 
Stirling engines: an emerging technology for dual energy use, 
4:19378 “EPRI-EM-718-W) 
TOTAL FLOW SYSTEMS/TURBINES 
Design considerations for a two-phase turbine, 4:18586 (UCRL- 
80750) 
TOWER FOCUS POWER PLANTS/CENTRAL RECEIVERS 
Operating limits of critical components for high temperature solar 
power plant gas receivers, 4:18361 (AED-Conf-78-212-014) 
TOWER FOCUS POWER PLANTS/DESIGN 
IEA: Small Solar Power Systems Project, 4:18362 (AED-Conf-78- 
212-015) 
TOWER FOCUS POWER PLANTS/MARKET 
Systems aspects concerning market penetration, reliability and 
climate, 4:18359 (AED-CONF-78-212;010) 
TOWER FOCUS POWER PLANTS/SPECIFICATIONS 
Project CESA-1, a 1 MW solar power plant in Almeria, 4:18360 
(AED-CONF-78-212-011) 
TOXIC MATERIALS/TRANSPORT 
Disposal of hazardous wastes - transportation, 4:19647 (PB- 
279682) 
TRACER TECHNIQUES/BIOLOGICAL EFFECTS 
Radiometric methods for rapid diagnosis of viral infection. Report 
no. 4 (final). February 1, 1975-January 31, 1978, 4:20421 (AD-A- 
056719) 
TRACER TECHNIQUES/URANYL COMPOUNDS 
Development of a procedure for the evaluation of soil 
subsampling routine i (feasibility of a weak beta emitter as a 
radioactive tracer). Technical report, June-August 1977, 4:20332 
(AD-A-054734) 
TRACK DETECTORS (DIELECTRIC) 
See DIELECTRIC TRACK DETECTORS 
TRAFFIC CONTROL 
Assessment of the application of automatic vehicle identification 
technology to traffic management. Appendix A: review of 
automatic vehicle identification technology, and candidate 
applications. Final report, 4:19602 (PB-282659) 
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TRAFFIC CONTROL/ENERGY CONSERVATION 
Computer-assisted traffic engineering using assignment, optimal 
signal setting, and modal split. Final report apr 75-September 
1977, 4:19603 (PB-282931) 
TRAINS/FUEL CONSUMPTION 
Fuel efficiency improvement in rail freight transportation: 
multiple unit throttle control to conserve fuel. Final report 
February-April 1977, 4:19597 (PB-279457) 
TRAINS/FUEL ECONOMY 
Fuel efficiency improvement in rail freight transportation: 
multiple unit throttle control to conserve fuel. Final report 
February-April 1977, 4:19597 (PB-279457) 
TRAINS/UNDERGROUND MINING 
High-speed manriding by means of locomotive trains, 4:17787 
TRAINS/VELOCITY 
High-speed manriding by means of locomotive trains, 4:17787 
TRANSALASKA PIPELINE 
See ALASKA OIL PIPELINE 
TRANSDUCERS 
Wellbore pressure transducer (Patent), 4:17925 
TRANSFER (ELECTRON) 
See ELECTRON TRANSFER 
TRANSFER (ENERGY) 
See ENERGY TRANSFER 
TRANSFER (HEAT) 
See HEAT TRANSFER 
TRANSIENT REACTOR TEST FACILITY 
See TREAT REACTOR 
TRANSISTORS/PHYSICAL RADIATION EFFECTS 
Extensions of models for transistor failure probability due to 
neutron fluence. Technical report, 4:20232 (AD-A-054439) 
TRANSITION ELEMENT COMPOUNDS/RADIOLYSIS 
Compilation of rate constants for the reactions of metal ions in 
unusual valency states, 4:19939 (PB-2¢3487) 
TRANSITION ELEMENT COMPOUNDS/STABILITY 
Model predictions for the stability of ternary metallic hydrides, 
4:18240 
TRANSITION ELEMENTS/CRYSTAL MODELS 
Charge fluctuation model of lattice vibrations, 4:19738 
TRANSITION ELEMENTS/ELECTRON-ATOM COLLISIONS 
First ionization potentials of the transition metals, 4:20647 
TRANSITION ELEMENTS/IONIZATION POTENTIAL 
First ionization potentials of the transition metals, 4:20647 
TRANSPLUTONIUM ELEMENTS 
See also AMERICIUM 
CURIUM 
TRANSPLUTONIUM ELEMENTS/TOXICITY 
Research in radiobiology. Annual report of work in progress in 
the internal irradiation program, 4:20461 (COO-119-253) 
TRANSPORT REGULATIONS 
First ADNR amendment regulation. Dated 27th December 1977, 
4:18105 
First regulation amending the regulation on exemptions from the 
stipulations of the regulation concerning the carriage of 
dangerous goods on roads (Ist 7AenderungsV der AusnahmeV 
zur GefahrgutVStr’), 4:18106 
TRANSPORTATION SECTOR/ENERGY DEMAND 
Statement and comparison between different studies on energy- 
requirement (In German), 4:19513 (BMFT-FB-T-77-92) 
TRANSPORTATION SECTOR/ENERGY POLICY 
Energy and Resource Planning Group FY 1978 annual report, 
4:19334 (UCRL-50029-78) 
TRANSPORTATION SYSTEMS 
See also MASS TRANSIT SYSTEMS 
TRANSPORTATION SYSTEMS/AUTOMATION 
High-speed manriding by means of locomotive trains, 4:17787 
TRANSPORTATION SYSTEMS/DESIGN 
High capacity underground coal handling system for moderately 
thick and inclined coal seams, 4:17809 
TRANSPORTATION SYSTEMS/UNDERGROUND MINING 
High-speed manriding by means of locomotive trains, 4:17787 
TRANSURANIUM ELEMENTS 
See also NEPTUNIUM 
PLUTONIUM 
TRANSPLUTONIUM ELEMENTS 
TRANSURANIUM ELEMENTS/CARCINOGENESIS 
Deposition, translocation, and effects of transuranic particles 
inhaled by experimental animals, 4:20475 (PNL-SA-6489) 
TRANSURANIUM ELEMENTS/ENVIRONMENTAL 
TRANSPORT 
Modeling transuranic transport from environment to man, 4:20315 
TRANSURANIUM ELEMENTS/QUANTITATIVE CHEMICAL 
ANALYSIS 
Suitability of current analytical methods to meet transuranic 
analysis requirements, 4:20346 
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TRANSURANIUM ELEMENTS/RADIATION MONITORING 
Transuranium and other long-lived radionuclides in the environs 
of nuclear power plants, 4:20345 
TRANSURANIUM ELEMENTS/SOIL CHEMISTRY 
Interactions of transuranic wastes with soils, 4:20352 
TRANSURANIUM ELEMENTS/TOXICITY 
Research in radiobiology. Annual report of work in progress in 
the internal irradiation program, 4:20461 (COO-119-253) 
TRANSURANIUM ELEMENTS/UPTAKE 
Transuranic mobility in agricultural ecosystems, 4:20351 
TRAPPED ELECTRONS/HEAT FLUX 
Possibility of decreasing the electron heat flux from open traps, 
:20920 


TRAPPED-PARTICLE INSTABILITY/NONLINEAR 
PROBLEMS 
Nonlinear saturation of the dissipative trapped electron instability, 
4:20969 
TREAT REACTOR/FUEL ELEMENTS 
Simulation of non-equilibrium fission gas behavior during fast 
thermal transients, 4:19146 
TREAT REACTOR/TRANSIENTS 
Simulation of non-equilibrium fission gas behavior during fast 
thermal transients, 4:19146 
TRIGA TYPE REACTORS 
See also NSRR REACTOR 
TRIGA-2-BANDUNG REACTOR 
TRIGA TYPE REACTORS/FUEL PLATES 
Low-enrichment U-ZrH fuel for TRIGA and plate-type reactors, 
4:19155 
TRIGA TYPE REACTORS/RADIOACTIVE EFFLUENTS 
Comparison of some gamma detectors and environmental 
measurement of small Ar*' releases from a Triga reactor, 
4:20217 (VTT-REA-37) 
TRIGA TYPE REACTORS/SPECIFICATIONS 
Comparative study of TRIGA reactor technical specifications, 
4:19149 
TRIGA-2-BANDUNG REACTOR/NEUTRON FLUX 
Fast neutron flux determination of the STIF triga mark 2, 4:19165 
TRI-GAS PROCESS/CONTROL SYSTEMS 
Test and evaluate the tri-gas low-Btu coal gasification process. 
Quarterly report, April-June 1978, 4:17670 (FE-2798-50) 
TRI-GAS PROCESS/PROCESS DEVELOPMENT UNITS 
Test and evaluate the tri-gas low-Btu coal gasification process. 
Quarterly report, April-June 1978, 4:17670 (FE-2798-50) 
TRINITROTOLUENE 
See TNT 
TRIPLET PARTICLES 
See QUARKS 
TRITICUM 
See WHEAT 
TRITIUM/DIFFUSION 
Tritium permeation through metals and alloys, 4:21134 
TRITIUM/MATERIALS HANDLING 
— II. Development and technology, 4:21127 (UCRL-50002- 


77) 
TRITIUM/RADIATION MONITORING 

Animal Investigation Program 1976 annual report: Nevada test 
site and vicinity (Radioanalysis of tissues from animals residing 
on or near NTS in 1976), 4:20350 (EMSL-LV-0539-20) 

Fruit and vegetable radioactivity survey follow-on, Nevada Test 
Site environs, 4:20349 (EMSL-LV-0539-19) 

Gnone site decontamination and decommissioning. Phase I. 
Radiological survey and operations report, Carlsbad, New 
Mexico, 4:20348 (NVO-0410-48 

TRITIUM/RADIOACTIVE WASTE MANAGEMENT 

Role of the chemical engineering technician in applied research 
related to tritium separation from aqueous effluents, 4:18114 
(CONF-78 1110-5) 

TRITIUM/RADIOECOLOGICAL CONCENTRATION 

Animal Investigation Program 1976 annual report: Nevada test 
site and vicinity (Radioanalysis of tissues from animals residing 
on or near NTS in 1976), 4:20350 (EMSL-LV-0539-20) 

TRITIUM/SORPTION 

Magnetic fusion energy, 4:21112 (ORNL/TM-6012/V2) 

UM RECOVERY 

Magnetic fusion energy, 4:21112 (ORNL/TM-6012/V2) 
TRITON REACTIONS/STRIPPING 

5®Ni(t,p) ®' Ni reaction, 4:20835 

Mass and excited states of '* Be, 4:20816 
TRITON REACTIONS/TWO-NUCLEON TRANSFER 

RiACTIONS 

Mass and excited states of '* Be, 4:20816 
TROPOSPHERE/AEROSOLS 

Measurement of airborne radioactivity and its meteorological 
application. Part VII. Annual report, August 1, 1975-July 31, 
1976, 4:20312 (COO-3425-16) 
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TROPOSPHERE/MIXING 
Measurement of airborne radioactivity and its meteorological 
application. Part VII. Annual report, August 1, 1975-July 31, 
1976, 4:20312 (COO-3425-16) 
TROPOSPHERE/RADIOACTIVITY 
Measurement of airborne radioactivity and its meteorological 
application. Part VII. Annual report, August 1, 1975-July 31, 
1976, 4:20312 (COO-3425-16) 
TRUCKS/EXHAUST GASES 
Fuel economy of heavy duty vehicles, 4:19598 (PB-280123) 
TRUCKS/FUEL ECONOMY 
Fuel economy of heavy duty vehicles, 4:19598 (PB-280123) 
TRYPSIN/METABOLISM 
Functional analysis of the interactions between reovirus particles 
and various proteases in vitro, 4:20393 
ES 


(For objects of tubular shape; not for DRIFT TUBES, ELECTRON 
TUBES or IMAGE STORAGE TUBES.) 
See also PRESSURE TUBES 
TUBES/CORROSION 
Study analyzes causes of corrosion in production tubing, 4:17928 
TUBES/EDDY CURRENT TESTING 
Pulsed eddy current testing apparatus for use on smooth and 
ribbed tubing, 4:19058 
TUBES/EXPLOSIVE FORMING 
DETNAFORM at power plant installations, 4:18696 (AED-Conf- 
771-421-002) 
TUBES/SUPPORTS 
Arrangement to support a number of tubes in a heat exchanger 
(Patent), 4:19959 
TUBES (CONDUITS) 
see PIPES 
TUMOR CELLS/BIOLOGICAL RADIATION EFFECTS 
Radiation effects on cells and chromosomes (a bibliography with 
abstracts). Report for 1964-jul 78 (210 abstracts), 4:20447 
(NTIS/PS-78/0834) 
TUMOR CELLS/RADIOSENSITIVITY 
Enhancement of the effect of radiation therapy for malignant 
tumors by means of SHF hyperthermal treatment, 4:20428 
(JPRS-72169) 
TUMORS 
See NEOPLASMS 
TUNGSTEN/CHEMICAL REACTIONS 
Nonoxide ceramic interactions with uranium or carbon (Reaction 
of BN, TiN, HfC, CeS, or Ce2S3 with U, C, BeO, W, or Y203), 
4:19896 (Y-2130) 
TUNGSTEN/CORROSION PROTECTION 
Behavior of interference-colored oxide films on tungsten in a 
carbon monoxide atmosphere, 4:19816 
TUNGSTEN/ELECTRIC IMPEDANCE 
Oscillations of the impedance of thin tungsten plates in a magnetic 
field, 4:19769 
TUNGSTEN/EROSION 
Friction and metal transfer for single-crystal silicon carbide in 
contact with various metals in vacuum, 4:19775 (N-78-21294) 
Wear of single-crystal silicon carbide in contact with various 
metals in vacuum, 4:19776 (N-78-21295) 
TUNGSTEN/NUCLEAR REACTION ANALYSIS 
Use of accelerated helium-3 ions for determining oxygen and 
carbon impurities in some pure materials, 4:19859 (N-78-19235) 
TUNGSTEN/OXIDATION 
Reaction of tungsten and molybdenum metals with gaseous 
oxygen, 4:19787 (PB-281258-T/SL) 
TUNGSTEN/PION MINUS REACTIONS 
— bed muon pair production at Serpukhov (7~,(K™~, anti p + 
+ W and Cu), 4:20817 (JINR-D-1,2-10400) 
TUNGSTEN/PROTON REACTIONS 
Dimuon production by protons in tungsten, 4:20709 
TUNGSTEN/SLIDING FRICTION 
Friction and metal transfer for single-crystal silicon carbide in 
contact with various metals in vacuum, 4:19775 (N-78-21294) 
TUNGSTEN/SORPTIVE PROPERTIES 
Chemisorption on perfect surfaces and structural defects. 
Technical report (Hand N on W, Mo, Ir, Re), 4:19762 (AD-A- 
056535) 
TUNGSTEN ALLOYS/FABRICATION 
Investigation of the feasibility of producing tungsten-hafnium 
carbide alloy by powder metallurgical techniques. Final report 
30 May 1975-30 June 1976, 4:19799 (AD-A-055056) 
TUNGSTEN ALLOYS/TENSILE PROPERTIES 
Investigation of the feasibility of producing tungsten-hafnium 
carbide alloy by powder metallurgical techniques. Final report 
30 May 1975-30 June 1976, 4:19799 (AD-A-055056) 
TUNGSTEN CARBIDES/CATALYTIC EFFECTS 
Electrocatalytic oxidation on non-noble metal catalysts, 4:19925 
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TUNGSTEN FLUORIDES/CHEMICAL REACTIONS 
Xe complexes with Pt, Pd fluorides; Chlorine-2 oxidation by 
transition metal hexafluorides, 4:19893 (LBL-8088) 
TUNGSTEN OXIDES/CATALYTIC EFFECTS 
Effects of traces of platinum in sodium tungsten bronze electrodes, 


4:19926 
TUNGSTEN OXIDES/PHOTOELECTRON SPECTROSCOPY 
Oxidation state of tungsten in the Na/sub x/WOs bronzes, 4:19811 
TUNGSTEN OXIDES/REMOVAL 
Behavior of interference-colored oxide films on tungsten in a 
carbon monoxide atmosphere, 4:19816 
TUNNELS 
See also MINE ROADWAYS 
TUNNELS/EXCAVATION 
Driving of roadways with wide sections by means of blasting, 
4:17795 
TUNNELS/OPTIMIZATION 
Driving of roadways with wide sections by means of blasting, 
4:17795 
TURBINE BLADES/COOLING 
Cooled turbine blades (Patent), 4:18713 
Device in gas turbine for cooling running blades, 4:19688 
Liquid-cooled turbine rotor blade with improved heat transfer 
characteristics (Patent), 4:18735 
TURBINE BLADES/DESIGN 
Radial turbine wheel whith centripetal flow (Patent), 4:18717 
Turbine blade (Patent), 4:19687 
TURBINE BLADES/EROSION 
Evaluation of materials exposed to high-velocity, high-salinity, 
highly mineralized geothermal brine, 4:186C5 (UCRL-80755) 
TURBINE BLADES/FABRICATION 
Materials selection and component design in stationary turbine 
construction, 4:18711 
TURBINE BLADES/HEAT TRANSFER 
Liquid-cooled turbine rotor blade with improved heat transfer 
characteristics (Patent), 4:18735 
TURBINE BLADES/MATERIALS 
High power turbine wheel (Patent), 4:19977 
Materials selection and component design in stationary turbine 
construction, 4:18711 
TURBINE BLADES/MECHANICAL VIBRATIONS 
Arrangement of moving blades of a turbine wheel whith 
continuous connection (Patent), 4:18710 
TURBINE BLADES/ROTORS 
Radial turbine wheel whith centripetal flow (Patent), 4:18717 
TURBINE BLADES/STRESS CORROSION 
Evaluation of materials exposed to high-velocity, high-salinity, 
highly mineralized geothermal brine, 4:18605 (UCRL-80755) 
TURBINES 
See also GAS TURBINES 
STEAM TURBINES 
TURBINES/DESIGN 
Design considerations for a two-phase turbine, 4:18586 (UCRL- 
80750) 
TURBOGENERATORS 
Turbo-generators for large nuclear power stations, 4:19053 
TURBOGENERATORS/DESIGN 
Modern high-capacity turbogenerators, 4:18700 
Small-scale turbine unit for geothermal power plant, 4:18595 
TURBOGENERATORS/MAGNETIC FLUX 
Axial flux penetration into the stator end laminations in large 
turbogenerators, 4:18708 
TURBOGENERATORS/PERFORMANCE 
Step response of a governed hydrogenerator, 4:18272 
TURBOGENERATORS/SPEED REGULATORS 
Step response of a governed hydrogenerator, 4:18272 
TURBOGENERATORS/STATORS 
Axial flux penetration into the stator end laminations in large 
turbogenerators, 4:18708 
TURBOJET ENGINES/AIR POLLUTION ABATEMENT 
Jet engine test cells - emissions and control measures: phase 1. 
Final report August 13, 1976-September 30, 1976, 4:20299 (PB- 
283470) 
TURBOJET ENGINES/X-RAY RADIOGRAPHY 
Radiographic examination of T55 engine. Final report, April 1977- 
January 1978, 4:20143 (AD-A-055108) 
TURBULENCE/DATA ACQUISITION 
Airborne monitoring of cooling tower effluents. Volume I. 
Technical summary. Final report, 4:20287 (PB-279076) 
TURBULENT FLOW/HEAT TRANSFER 
Freezing-melting heat transfer in a tube flow, 4:20130 
Heat exchange in the area of the critical point during inleakage of 
a tubularized stream at the interception point, 4:20132 
Heat exchange in laminar and turbulent fluid flow in a circular 
tube, 4:20136 
Solution of conjugated problem of turbulent heat exchange 
between fluids divided by a fine plate, 4:20139 


UHV AC SYSTEMS/PERFORMANCE 


TURBULENT FLOW/NUMERICAL SOLUTION 
Effective y of turbulence and growth rate of trubulence energy 
density relative to pressure, 4:20125 (LA-7594-MS) 
TURBULENT HEATING/NONLINEAR PROBLEMS 
Effect of nonlinear dissipation on plasma heating in the strong 
Langmuir turbulence regime, 4:20921 
TURKEY/GEOLOGICAL SURVEYS 
Turkey: first hot springs power plant, 4:18562 
TURKEY/GEOTHERMAL EXPLORATION 
Turkey: first hot springs power plant, 4:18562 
TURKEY/HOT SPRINGS 
Turkey: first hot springs power plant, 4:18562 
TURKEY POINT-3 REACTOR/STEAM GENERATORS 
Turkey Point Units 3 and 4 steam generator repair licensing 
evaluation, 4:18877 
TURKEY POINT-4 REACTOR/STEAM GENERATORS 
Turkey Point Units 3 and 4 steam generator repair licensing 
evaluation, 4:18877 
TWO-FIREBALL MODEL 
See FIREBALL MODEL 
TWO-PHASE FLOW/FLOW MODELS 
Virtual mass effects in two-phase flow. Topical report, 4:20126 
(PB-279329) 
TWO-PHASE FLOW/PUMPING 
Analogy in the cause of delivery breakdown of a centrifugal pump 
during cavitation and pumping of finely dispersed liquid-gas 
mixtures, 4:17964 
TWO-PHASE FLOW/TURBULENT FLOW 
Investigation of the turbulent flows of two-phase media, 4:20127 
(N-78-21408) 
TYPE-I SUPERCONDUCTORS/INTERMEDIATE STATE 
Effect of Fermi surface form and topology on thermal 
conductivity of the intermediate state of superconductors, 
4:20894 
TYPE-I SUPERCONDUCTORS/THERMAL CONDUCTIVITY 
Effect of Fermi surface form and topology on thermal 
conductivity of the intermediate state of superconductors, 
4:20894 
TYPE-II SUPERCONDUCTORS/ELECTRON SPIN 
RESONANCE 
Electron paramagnetic resonance on localized magnetic moments 
in gapless superconductors, 4:20896 
TYPE-III SUPERCONDUCTORS 
See TYPE-II SUPERCONDUCTORS 


U 


UAR 
See EGYPTIAN ARAB REPUBLIC 
UBIQUINONE/BIOCHEMICAL REACTION KINETICS 
Secondary electron transfer in reaction centers of 
Rhodopseudomonas sphaeroides. Out-of-phase F aqua of 
two for the formation of ubisemiquinone and fully reduced 
ubiquinone, 4:20389 
UCLLL 
See LAWRENCE LIVERMORE LABORATORY 
UHF RADIATION (01-100 GHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (100-1000 MHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (LOWER RANGE) 
See RADIOWAVE RADIATION 
UHF RADIATION (UPPER RANGE) 
See RADIOWAVE RADIATION 
UHV AC SYSTEMS/CONTROL SYSTEMS 
Investigations on means of regulating power frequency voltages 
and reactive volt-amperes in power transmission systems rated 
1100 kV nominal and i200 kV maximum, 4:18760 (CONF- 
7805137-) 
UHV AC becbreagr ae ANALYSIS 
1000 KV project, 4:1877: 
UHV AC s¥'STEMS/OVERVOLTAGE 
Measurements of switching overvoltages in Soviet uhV power 
transmission, 4:18766 (CONF-7805137-) 
UHV AC SYSTEMS/PERFORMANCE 
Investigations on means of regulating power frequency voltages 
and reactive volt-amperes in power transmission systems rated 
1100 kV nominal and 1200 kV maximum, 4:18760 (CONF- 
7805 137-) 
Research of regulation methods for power frequency voltage and 
for the active and reactive components of the 1200 kV power 
transmission, 4:18761 (CONF-7805137-) 





UHV AC SYSTEMS/PERFORMANCE TESTING 


UHV AC SYSTEMS/PERFORMANCE TESTING 
Measurements of switching overvoltages in Soviet uhV power 

transmission, 4:18766 (CONF-7805137-) 
UHV AC SYSTEMS/POWER TRANSMISSION LINES 
Development of an overvoltage protective system for 1200-kV ac 
transmission with the intent of limiting overvoltages to 1.3, 1.5 
and 1.8 per unit (EMTP code), 4:18758 (CONF-7805137-) 

Development of a protection system for 1200 kV against 
transmission line overvoltages that occur during single line fault 
switching, 4:18759 (CONF-7805137-) 
UHV AC SYSTEMS/POWER TRANSMISSION TOWERS 
Design of 1200-kV suspension tower, 4:18763 (CONF-7805137-) 
Development of 1200 kV support tower design to decrease 
electrical clearances, the right of way width with consideration 
for environment and minimization of construction and material 
expenses, 4:18764 (CONF-7805137-) 

Electrical strength of 1200-kV tower insulator strings and air gaps 
for a wide range of times to crest, 4:18762 (CONF-7805137-) 

UHV AC SYSTEMS/SURGES 
Investigations on means of regulating power frequency voltages 

and reactive volt-amperes in power transmission systems rated 
1100 kV nominal and 1200 kV maximum, 4:18760 (CONF- 
7805 137-) 

UHV AC SYSTEMS/TEST FACILITIES 
1000 KV project, 4:18774 

UHV AC SYSTEMS/VOLTAGE REGULATORS 
Research of regulation methods for power frequency voltage and 

for the active and reactive components of the 1200 kV power 
transmission, 4:18761 (CONF-7805137-) 

ULTRACENTRIFUGES/PERFORMANCE 
Numerical model for the investigation of the flow and isotope 

concentration field in an ultracentrifuge (CENTAURE), 
4:18071 

ULTRACOLD NEUTRONS/CONFINEMENT 

Observation of heating of ultracold neutrons as the cause of the 
anomalous limitation of their confinement time in closed vessels, 
4:20880 

ULTRACOLD NEUTRONS/HEATING 

Observation of heating of ultracold neutrons as the cause of the 
anomalous limitation of their confinement time in closed vessels, 
4:20880 

ULTRASONIC TESTING/SENSITIVITY 
Ultrasonic tests on materials with protective coatings, 4:19723 

ULTRAVIOLET RADIATION/SPECTROSCOPY 
Synchrotron radiation: a new tool for biophysical spectroscopy in 

the visible and ultraviolet, 4:20374 (BNL-24811) 

UNDERGROUND BUILDINGS 

See EARTH-COVERED BUILDINGS 

UNDERGROUND EXPLOSIONS 

See also NUCLEAR EXPLOSIONS 

UNDERGROUND EXPLOSIONS/RADIONUCLIDE 
MIGRATION 
Studies of radionuclide availability and migration at the Nevada 

Test Site relevant to radioactive waste disposal, 4:20339 (PNL- 
SA-6957) 
UNDERGROUND MINING 
See also LONGWALL MINING 
OIL SHALE MINING 

UNDERGROUND MINING/BUILDING MATERIALS 

Materials and equipment for concreting and filling underground, 
4:17790 

UNDERGROUND MINING/CONTRACTS 

Mining contractors: a necessary evil or an increasingly valuable 
service to the industry, 4:17811 

UNDERGROUND MINING/CONTROL SYSTEMS 

Automation of coal winning and transport at the Birmingham 
International Conference, 4:17799 

UNDERGROUND MI .ING/DATA TRANSMISSION 

Communication and data transmission in mining operation, 
4:20002 

UNDERGROUND MINING/DRILLING EQUIPMENT 

Conventional drivage systems at the International Mining Fair at 
Birmingham, 4:20004 

UNDERGROUND MINING/EFFICIENCY 

Importance of reserve capacity as a means of improving the 
reliability of the engineering links of a coal mine’s production 
areas, 4:17801 

UNDERGROUND MINING/GEOLOGIC STRUCTURES 
Zones of different deformation in a strata section, 4:17806 

UNCERGROUND MINING/MINE HAULAGE 
Haulage and transport systems on the International Mining Fair at 

Birmingham, 4:20000 

UNDERGROUND MINING/MINE ROADWAYS 

Mechanised drivage of roads, slopes and shafts, 4:17764 (MTCH- 
PR-001-77(Rev.Ed.)) 
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UNDERGROUND MINING/MINING EQUIPMENT 
Feasibility studies of a bidirectional auger system and a machine 
mining plan. Volume II. Machine mining plan. Final report June 
29, 1976-July 30, 1977, 4:17770 (PB-283408) 
Mechanised drivage on the International Mining Fair at 
Birmingham, 4:20001 
Nuclear sensor for rock/coal machine guidance, 4:17819 
Technical development in coal mining, 4:20117 
UNDERGROUND MINING/OPTIMIZATION 
Bituminous coal mining in the Federal Republic of Germany - 
developments in past and future, 4:17808 
UNDERGROUND MINING/RESOURCES 
Effect of timber supplies on the efficiency of coal mining, 4:17815 
UNDERGROUND MINING/ROCK BURSTS 
Study of the sudden discharge of coal and gas, 4:17816 
UNDERGROUND MINING/SEALS 
Blast-open touch-close brattice panels, 4:17774 
UNDERGROUND MINING/SHAFT EXCAVATIONS 
Mechanised drivage of roads, slopes and shafts, 4:17764 (MTCH- 
PR-001-77(Rev.Ed.)) 
UNDERGROUND MINING/TRANSPORTATION SYSTEMS 
Haulage and transport systems on the International Mining Fair at 
Birmingham, 4:20000 
UNDERGROUND MINING/VENTILATION 
Blast-open touch-close brattice panels, 4:17774 
Gas evolution from depleted areas during exhaust ventilation, 
4:17817 
UNDERGROUND MINING/VENTILATION BARRIERS 
Tracer gas method for measuring leakage through mine stoppings, 
4:17761 (BM-RI-8324) 
UNDERGROUND MINING/VENTILATION SYSTEMS 
Mine ventilation and gas emission monitoring at the Birmingham 
Internationa! Mining Exhibition, 4:20170 
Ventilation and air conditioning at the Birmingham International 
Mining Exhibition, 4:20169 
Ventilation and methane monitoring at the Birmingham 
International Conference, 4:20171 
UNDERGROUND MINING/WATER POLLUTION 
ABATEMENT 
Site selection and design for minimizing pollution from 
underground coal mining operations. Final report June 1974- 
December 1976, 4:17767 (PB-280180) 
UNDERGROUND NUCLEAR STATIONS 
‘underground construction of nuclear power plants’, 4:18974 
Underground construction of nuclear power plants. Assessment of 
ground-inbedded construction in open excavation, 4:19248 
UNDERGROUND POWER TRANSMISSION 
Future outlook for underground cables transmitting large powers 
at extra high voltages, 4:18746 
UNDERWATER OPERATIONS 
See also OFFSHORE OPERATIONS 
Mining technology for offshore hydrocarbon development, 
4:17927 


UNIFIED GAUGE MODELS 
Unconfined quarks and gluons, 4:20761 (JINR-D-1,2-10400) 
UNIFIED GAUGE MODELS/REVIEWS 
Theoretical basis of the new particles, 4:20798 (JINR-D-1,2-10400) 
UNITED ARAB REPUBLIC 
See EGYPTIAN ARAB REPUBLIC 
UNITED KINGDOM/COAL DEPOSITS 
North-east Leicestershire prospect, 4:17777 
UNITED KINGDOM/COAL MINES 
North-east Leicestershire prospect, 4:17777 
UNITED KINGDOM/ECONOMIC POLICY 
Is North Sea oil slipping through the hands of the British 
economy, 4:19451 
UNITED KINGDOM/ENERGY POLICY 
Energy policy, the energy price fallacy, and the role of nuclear 
energy in the UK, 4:19347 
UNITED KINGDOM/ENERGY SOURCES 
Planning energy research and development in the United 
Kingdom, 4:19365 
UNITED KINGDOM/FOSSIL-FUEL POWER PLANTS 
No further orders for power stations required for the time being. 
Annual report of the central electricity generating board for the 
period from the Ist April 1976 to the 31st March 1977, 4:19004 
UNITED KINGDOM/NUCLEAR POWER 
How ministerial decisions have affected Britain's nuclear power 
development, 4:18983 
Nuclear power costs in the UK, 4:19368 
UNITED KINGDOM/NUCLEAR POWER PLANTS 
Thermal reactor policy, 4:18982 
UNITED KINGDOM/PETROLEUM INDUSTRY 
Is North Sea oil slipping through the hands of the British 
economy, 4:19451 
UNITED KINGDOM/PUMPED STORAGE POWER PLANTS 
Dinorwic pumped-storage station (Great Britain), 4:19285 
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UNITED KINGDOM/RESEARCH PROGRAMS 
Planning energy research and development in the United 
Kingdom, 4:19365 
UNITED STATES OF AMERICA 
See USA 
UNIVERSE/COSMOLOGICAL MODELS 
Nonsingular isotropic cosmological model, 4:20589 
UNIVERSE/EXPANSION 
Cosmic background radiation as a possible product of the quantum 
era in the expansion of the universe, 4:20590 
UNLOADING (REACTOR) 
See REACTOR FUELING 
UNSTEADY FLOW/MATHEMATICAL MODELS 
Mathematical model of unsteady flow, 4:19677 
UPSILON RESONANCES/HADRONIC PARTICLE DECAY 
Heavy quark systems (Review), 4:20776 
UPSILON RESONANCES/LEPTONIC DECAY 
Dimuon production by protons in tungsten, 4:20709 
UPSILON RESONANCES/QUARK MODEL 
Heavy quark systems (Review), 4:20776 
URANIUM 
See also ENRICHED URANIUM 
NATURAL URANIUM 
URANIUM-ALPHA 
URANIUM/ACTIVATION ANALYSIS 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
URANIUM/ADSORPTION 
Laboratory measurements of radionuclide distribution between 
selected ground water and geologic media, 4:20343 (PNL-SA- 
6957) 
Microstructural interactions of geologic media with waste 
radionuclides, 4:20342 (PNL-SA-6957) 
URANIUM/BIOGEOCHEMISTRY 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
URANIUM/CHEMICAL REACTIONS 
Nonoxide ceramic interactions with uranium or carbon (Reaction 
of BN, TiN, HfC, CeS, or Ce2S3 with U, C, BeO, W, or Y203), 
4:19896 (Y-2130) 
URANIUM/DEMAND FACTORS 
Uranium geology and exploration. Lecture notes and references, 
4:18045 
URANIUM/E1-TRANSITIONS 
Nuclear excitation during positron annihilation in the K shell of 
heavy atoms, 4:20671 
URANIUM/ENVIRONMENTAL TRANSPORT 
Uranium in waters and aquifer rocks at the Nevada Test Site, Nye 
County, Nevada, 4:18059 
URANIUM/GLOW DISCHARGES 
Laser induced impedance changes in a neon hollow cathode 
discharge. A mechanistic study, 4:20912 
URANIUM/GROUND STATES 
High-precision measurement of 7*°U ground-state hyperfine 
structure by laser-rf double resonance, 4:20648 
URANIUM/HYPERFINE STRUCTURE 
High-precision measurement of 7*°U ground-state hyperfine 
structure by laser-rf double resonance, 4:20648 
URANIUM/NEUTRON TRANSPORT 
MACK/MACKLIB system for nuclear response functions, 
4:20877 (ORNL/RSIC-41) 
URANIUM/PRODUCTION 
New Mexico's energy resources '77: Office of the State Geologist 
(Monograph), 4:19448 
URANIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Critical review of analytical techniques for safeguarding the 
thorium-uranium fuel cycle, 4:18187 (LA-7372) 
Safeguards Analytical Laboratory Evaluation (SALE) 1977 
annual report, 4:18188 (NBL-290(Vol.1)) 
URANIUM/RADIATION MONITORING 
Industrial hygiene survey. CF Chemicals, Inc., Bartow, Florida, 
4:20286 (PB-278801) 
URANIUM/RECOVERY 
Potential radiological impacts of recovery of uranium from wet- 
process phosphoric acid. Final report to the Environmental 
Protection Agency, 4:18065 (ORNL/EPA-2) 
URANIUM/ROOT ABSORPTION 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
URANIUM/SOLUTION MINING 
Well construction information for in situ uranium leaching. 
Information circular 1978, 4:18062 (PB-280996) 
URANIUM/SORPTION 
Sorption of long-lived radionuclides in clay and rock. Part 2, 
4:18159 (KBS-TR-98) 


URANIUM DEPOSITS/EXPLORATION 


URANIUM 233/BIOLOGICAL RADIATION EFFECTS 

Preface to the injection tables (Pathological changes following 
injection of various doses of selected radionuclides), 4:20453 
(COO-119-253) 

URANIUM 233/SOIL CHEMISTRY 
Interactions of transuranic wastes with soils, 4:20352 
URANIUM 233/TISSUE DISTRIBUTION 

Early distribution and excretion of ***U in the beagle, 4:20471 
(COO-119-253) 

URANIUM 233 TARGET/NEUTRON REACTIONS 

Fission product gamma spectra, 4:20851 (LA-7620-MS) 

URANIUM 234/SOIL CHEMISTRY 
Interactions of transuranic wastes with soils, 4:20352 
URANIUM 235/ISOTOPE SEPARATION 

Isotope separation process for chemical elements and device for 

putting in operation this process (Patent), 4:18069 
URANIUM 235/LASER ISOTOPE SEPARATION 

Method and device for isotope sepaiation (Patent), 4:18076 

Unique system locks two dye lasers to precise frequency (For 
studying photochemical reactions of uranium), 4:20048 (UCRL- 
50025-78-2) 

Uranium - reprocessing using laser beams, 4:18075 

URANIUM 235/POSITRON-ATOM COLLISIONS 

Nuclear excitation during positron annihilation in the K shell of 

heavy atoms, 4:20671 
URANIUM 235/QUANTITATIVE CHEMICAL ANALYSIS 
Safeguards Analytical Laboratory Evaluation (SALE) 1977 
annual report, 4:18188 (NBL-290(Vol.1)) 
URANIUM 235 TARGET/NEUTRON REACTIONS 
Calculation of fission product decay power, 4:20855 
Fission product gamma spectra, 4:20851 (LA-7620-MS) 
URANIUM 237/ENERGY LEVELS 

Nuclear excitation rate for low-lying excited states in *°7U and 

2381), 4:20848 
URANIUM 237 TARGET/ELECTRON REACTIONS 

Nuclear excitation rate for low-lying excited states in 7°7U and 

238), 4:20848 
URANIUM 237 TARGET/PHOTONUCLEAR REACTIONS 

Nuclear excitation rate for low-lying excited states in 7°7U and 

2381), 4:20848 
URANIUM 238/BIOLOGICAL RADIATION EFFECTS 

Preface to the injection tables (Pathological changes following 
injection of various doses of selected radionuclides), 4:20453 
(COO-119-253) 

URANIUM 238/ENERGY LEVELS 

Nuclear excitation rate for low-lying excited states in 7°7U and 

238, 4:20848 
URANIUM 238/ISOTOPE SEPARATION 
Isotope separation process for chemical elements and device for 
putting in operation this process (Patent), 4:18069 
URANIUM 238/LASER ISOTOPE SEPARATION 
Method and device for isotope separation (Patent), 4:18076 
URANIUM 238 TARGET/ELECTRON REACTIONS 

Nuclear excitation rate for low-lying excited states in *°7U and 

238UJ, 4:20848 
URANIUM 238 TARGET/NEUTRON REACTIONS 

Inherent inaccuracy in the calculation of capture cross sections of 

nonfissile nuclei, 4:20849 
URANIUM 238 TARGET/PHOTONUCLEAR REACTIONS 
Nuclear excitation rate for low-lying excited states in *°7U and 
2381), 4:20848 
URANIUM ALLOYS 
See also URANIUM BASE ALLOYS 
URANIUM ALLOYS/CASTING 
Remote alloying and casting of U-Pu-Zr metal fuel, 4:19722 
URANIUM BASE ALLOYS/STRESS CORROSION 

Correlation between oxidation and stress corrosion cracking of U- 

4.5 wt % Nb, 4:19782 
URANIUM DEPOSITS 

Uranium in waters and aquifer rocks at the Nevada Test Site, Nye 

County, Nevada, 4:18059 
URANIUM DEPOSITS/AERIAL PROSPECTING 

Nure aerial gamma-ray and magnetic reconnaissance survey: 
Chugach/Yakutat area, Alaska, Mt. Saint Elias Quadrangle, 
4:18057 (GJBX-127(78)Vol.2)MT.SAINTELIAS) 

Nure aerial gamma-ray and magnetic reconnaissance survey: 
Chugach/Yakutat area, Alaska, Icy Bay Quadrangle, 4:18050 
(GJBX-127(78)(Vol.2)ICYBAY) 

NURE aerial gamma-ray and magnetic reconnaissance survey. NE 
Washington area: Spokane NL II-2 Quadrangle. Volume I. 
Narrative report, 4:18049 (GJBX-121(78)(Vol.1)) 

URANIUM DEPOSITS/EXPLORATION 

Recognition of oxidized sulfide minerals as an exploration guide 
for uranium, 4:18058 

Uranium geology and exploration. Lecture notes and references, 
4:18045 





URANIUM DEPOSITS/GAMMA LOGGING 


URANIUM DEPOSITS/GAMMA LOGGING 

Feasibility study for potential drilling and logging sites in 
northeastern Oklahoma, 4:18048 (GJBX-111(78)) 

URANIUM DEPOSITS/GEOCHEMICAL SURVEYS 

Hydrogeochemical and stream sediment reconnaissance basic data 
for Sherman NTMS Quadrangle, Texas; Oklahoma. Uranium 
resource evaluation report, 4:18051 (GJBX-134-(78)) 

Hydrogeochemical and stream sediment reconnaissance basic data 
for ENID NTMS quadrangle, Oklahoma. National uranium 
resource evaluation program, 4:18053 (K/UR-114) 

NURE hydrogeochemical and stream sediment data release for 
pilot study samples from portions of the Sterling and Greeley 
NTMS Quadrangles, Colorado, 4:18054 (LA-7145-MS) 

Uranium hydrogeochemical and stream sediment reconnaissance 
of the Pueblo NTMS Quadrangle, Colorado, 4:18052 (GJBX- 
135(78)) 

URANIUM DEPOSITS/GEOLOGY 

Uranium geology and exploration. Lecture notes and references, 

4:18045 
URANIUM DEPOSITS/PROSPECTING 

Uranium favorability of the Cook Inlet Basin, Alaska, 4:18046 
(GJBX-41(78)(Vol.1)) 

Uranium favorability of the Cook Inlet Basin, Alaska, 4:18047 
(GIBX-41(78)(Vol.2)) 

Uranium hydrogeochemical and stream sediment reconnaissance 
of the Raton NTMS quadrangle, New Mexico, 4:18055 (LA- 
7344-MS) 

Uranium hydrogeochemical and stream sediment reconnaissance 
of the Trinidad NTMS Quadrangle, Colorado, 4:18056 (LA- 
7345-MS) 

URANIUM DIOXIDE/DIFFUSION 

Diffusion of nuclides of low solubility from a copper capsule after 

penetration through a hole in the capsule, 4:18154 (KBS-TR-80) 
URANIUM DIOXIDE/MECHANICAL PROPERTIES 

Matpro-version 10: a handbook of materials properties for use in 
the analysis of light water reactor fuel rod behavior, 4:18808 
(TREE-NUREG-1180) 

URANIUM DIOXIDE/PHYSICAL RADIATION EFFECTS 

Differential thermal analysis of some irradiated materials (UO2; 
ZrO2-UO2), 4:18079 


Fission gas bubble distribution in a mixed oxide fast reactor fuel 
pin, 4:18927 (CEGB-RD/B/N-4194) 
URANIUM DIOXIDE/RADIATION HEATING 
Experience with the DLC-37/EPR cross section library for 
preliminary gamma-ray heating analysis of the Purdue 
University fast breeder blanket facility, 4:19145 (ORNL/RSIC- 
41 


URANIUM DIOXIDE/RADIONUCLIDE MIGRATION 
Light-water-reactor safety research program. Quarterly progress 
report, April-June 1978, 4:19224 (NUREG/CR-0423) 
URANIUM DIOXIDE/REDOX POTENTIAL 
Variation in the oxygen potential of a mixed-oxide fuel with 
simulated burnup (UO2-PuO>-fission product oxide solid 
slutions; 900 to 1100°C), 4:19094 
URANIUM DIOXIDE/REPROCESSING 
Al-Mg-Zn pyrometallurgical process for U-Pu fuel cycles, 4:18100 
URANIUM DIOXIDE/RESONANCE INTEGRALS 
Comparison of experimental and calculated resonance integrals for 
UO, and ThO; isolated rods, 4:19035 
URANIUM DIOXIDE/SINTERING 
Method to sinter nuclear fuel pellets (Patent), 4:19099 
URANIUM HEXAFLUORIDE/LAND TRANSPORT 
Risks of shipping uranium hexafluoride by truck and train, 4:18109 
URANIUM HEXAFLUORIDE/RAIL TRANSPORT 
Risks of shipping uranium hexafluoride by truck and train, 4:18109 
URANIUM IONS/COLLISIONS 
Atomic form factors and incoherent scattering functions of Xe, 
Hg, and U ions, 4:20633 (ANL-77-65(Pt.1)) 
URANIUM IONS/FORM FACTORS 
Atomic form factors and incoherent scattering functions of Xe, 
Hg, and U ions, 4:20633 (ANL-77-65(Pt.1)) 
URANIUM ISOTOPES/GAS CENTRIFUGATION 
Numerical model for the investigation of the flow and isotope 
concentration field in an ultracentrifuge (CENTAURE), 
4:18071 
URANIUM ISOTOPES/ISOTOPE SEPARATION 
Isotope separation process by electrostatic filtering and 
dissociation. Application to uranium enrichment, 4:18068 
URANIUM MINES/RADIATION HAZARDS 
Mine safety. Part 4. Occupational health - radioactivity (a 
bibliography with abstracts). Report for 1964-July 1978, 4:18061 
(NTIS/PS-78/0909) 
URANIUM MINES/RADIATION PROTECTION 
Moves to safer uranium mining, 4:18063 
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URANIUM ORES/EMANATION THERMAL ANALYSIS 
Radon emanation from domestic uranium ores determined by 
modifications of the closed-can, gamma-only assay method. 
Report of investigations 1977, 4:18044 (PB-279647) 
URANIUM ORES/EXPLORATION 
Corrections for prompt-fission-neutron uranium logging data, 
4:18060 
URANIUM ORES/ORE COMPOSITION 
Radon emanation from domestic uranium ores determined by 
modifications of the closed-can, gamma-only assay method. 
Report of investigations 1977, 4:18044 (PB-279647) 
URANIUM OXIDES 
See also URANIUM DIOXIDE 
URANIUM OXIDES U308 
URANIUM OXIDES/FABRICATION 
Evaluation of urania gel pyrolysis by mass spectrometry, 4:18078 
(ORNL/TM-6538) 
URANIUM OXIDES/RADIONUCLIDE KINETICS 
Radiation exposure and risk estimates for inhaled airborne 
radioactive pollutants including hot particles. Annual report 1 
July 1976-30 June 1977, 4:20463 (PB-278974) 
URANIUM OXIDES U308/DISSOLUTION 
In vitro dissolution of uranium product samples from four uranium 
mills, 4:18182 (NUREG/CR-0414) 
URANIUM OXIDES U308/PHYSICAL RADIATION EFFECTS 
Differential thermal analysis of some irradiated materials, 4:18079 
URANIUM RESERVES/RESOURCE ASSESSMENT 
Energy resources and energy demand until the period 1985 to 
2020, 4:19436 
URANIUM-ALPHA/LATTICE PARAMETERS 
Lattice dynamics of alpha uranium, 4:19735 
URANYL COMPOUNDS 
See also URANYL NITRATES 
URANYL COMPOUNDS/CRYSTAL STRUCTURE 
X-ray data on ammonium urany] carbonate, 4:19907 (RFP-Trans- 


) 
URANYL NITRATES/CRITICALITY 
Benchmark critical experiments on high-enriched urany] nitrate 
solution systems, 4:18066 
Calculational study of benchmark critical experiments on high- 
enriched urany] nitrate solution systems, 4:18067 
URBAN AREAS/AIR QUALITY 
Air conservation. Volume XI, Number 3(59), 1977, 4:20307 (PB- 
280779-T/SL) 
URBAN AREAS/CALCULATION METHODS 
Contribution to the solution of problems concerning urban district 
heating supply. Pt. 4, 4:19536 
URBAN AREAS/DISTRICT HEATING 
Contribution to the solution of problems concerning urban district 
heating supply. Pt. 2, 4:19545 
Contribution to the solution of problems concerning urban district 
heating supply. Pt. 3, 4:19541 
Contribution to the solution of problems concerning urban district 
heating supply. Pt. 4, 4:19536 
Contribution to the solution of problems concerning urban district 
heating supply. Pt. 5, 4:19533 
Heat pump stations in power generations, 4:19530 
Performance and development of district heat supply, 4:19661 
URBAN AREAS/MASS TRANSIT SYSTEMS 
Electric vehicles, 4:19694 
URBAN AREAS/OFFSHORE SITES 
Offshore structures (a bibliography with abstracts). Report for 
1964-June 1978, 4:20172 (NTIS/PS-78/0750) 
URBAN AREAS/PLANNING 
Contribution to the solution of problems concerning urban district 
heating supply. Pt. 4, 4:19536 
URBAN AREAS/SIMULATION 
Community data paradox: an informal look into data available for 
simulating community processes, 4:19333 (ANL/ICES-TM-19) 
URBAN AREAS/SULFATES 
Oxygen isotopes in atmospheric sulfate, sulfur dioxide, and water 
vapor field measurements, July 1975. Final report, May 1976- 
May 1977, 4:20295 (PB-281014) 
URBAN AREAS/SULFUR DIOXIDE 
Oxygen isotopes in atmospheric sulfate, sulfur dioxide, and water 
vapor field measurements, July 1975. Final report, May 1976- 
May 1977, 4:20295 (PB-281014) 
URBAN AREAS/WASTE DISPOSAL 
Regional and urban solid waste disposal. Part 1. Management 
planning (a bibliography with abstracts). Report for 1964-April 
1978, 4:19666 (NTIS/PS-78/0403) 
Regional and urban solid waste disposal. Part 3. Handling and 
disposal technology (a bibliography with abstracts). Report for 
1964-April 1978, 4:19667 (NTIS/PS-78/0405) 





APRIL 30, 1979 


URBAN AREAS/WATER VAPOR 

Oxygen isotopes in atmospheric sulfate, sulfur dioxide, and water 
vapor field measurements, July 1975. Final report, May 1976- 
May 1977, 4:20295 (PB-281014) 

US BUREAU OF MINES/RESEARCH PROGRAMS 
Mining research in the Bureau of Mines: safety - efficiency - 
environmental quality. Special pub, 4:19998 (PB-283053) 
US DOE 
See also BNL 
ENERGY EXTENSION SERVICE 
HANFORD RESERVATION 
IDAHO CHEMICAL PROCESSING PLANT 
IDAHO NATIONAL ENGINEERING 
LABORATORY 
LAWRENCE LIVERMORE LABORATORY 
PINELLAS PLANT 
US DOE/BIBLIOGRAPHIES 
DOE headquarters publications, 4:21140 (DOE/AD-0010/3) 
US DOE/MATERIAL UNACCOUNTED FOR 

Semi-annual report on strategic special nuclear material inventory 

differences, 4:18216 (DOE/DP-001-3) 
US DOE/NUCLEAR POWER 

DOE role in nuclear policies and programs. Official transcript of 
public briefing and addendum, December 13, 1977, Washington, 
DC, 4:19366 (CONF-771221-P2) 

US EES 
See ENERGY EXTENSION SERVICE 
US EPA/ENVIRONMENTAL POLICY 

Developments in air pollution control technology for the iron and 

steel industry, 4:20311 
US ERDA 

See also IDAHO NATIONAL ENGINEERING 
LABORATORY 

PINELLAS PLANT 
US ERDA/RESEARCH PROGRAMS 
ERDA fuel cell programs, 4:19490 

US HUD/GRANTS 

Environmental reviews done by communities: are they needed. 
Are they adequate, 4:20278 (CED-77-123) 

US NRC/INFORMATION SYSTEMS 

Document control and information processing research at the 
Nuclear Regulatory Commission. The Plato Project, 4:18981 
(NUREG/CR-0326) 

US NRC/REACTOR LICENSING 

Indexes to Nuclear Regulatory Commission issuances, July- 
September 1977, 4:18979 (NTISUB/C/142-403) 

Nuclear Regulatory Commission issuances, 4:18980 (NTISUB/D/ 
142-008) 

Standard Review Plan for the review of safety analysis reports for 
nuclear power plants, Revision No. | to Section 2, 4:18976 
(NTISUB/B-201-002-R2) 

Standard Review Plan for the review of safety analysis reports for 
nuclear power plants, Revision No. | to Section 12, 4:18978 
(NTISUB/B-201-012-R1) 

Standard Review Plan for the review of safety analysis reports for 
nuclear power plants, Revision No. | to Section 6, 4:18977 
(NTISUB/B-201-006-R2) 

USA 

See also ALASKA 

ARIZONA 
ARKANSAS 
CALIFORNIA 
COLORADO 
FLORIDA 
GREAT LAKES REGION 
HAWAII 
IDAHO 
ILLINOIS 
LOUISIANA 
MARYLAND 
MICHIGAN 
MID-ATLANTIC REGION 
MONTANA 
NEVADA 
NEW JERSEY 
NEW MEXICO 
NORTH ATLANTIC REGION 
NORTH DAKOTA 
OKLAHOMA 
OREGON 
PACIFIC NORTHWEST REGION 
PENNSYLVANIA 
SOUTH DAKOTA 
SOUTHWEST REGION 
TENNESSEE 
TEXAS 
UTAH 


USSR/GEOPHYSICAL SURVEYS 


VIRGINIA 

WASHINGTON 

WASHINGTON DC 

WYOMING 
USA/AIR QUALITY 

Air quality data - 1977 first quarter statistics. Quarterly report 
January-March 1977, 4:20292 (PB-280184) 

Air quality data - 1976 fourth quarter statistics. Quarterly report 
October-December 1976, 4:20293 (PB-280186) 

USA/BILATERAL AGREEMENTS 

Notice of a German-American statement of intent concerning 
cooperation in the field of coal technology and of an agreement 
on a national coordination of planning activities in the field of 
coal hydrogenation technology, 4:19446 

USA/BWR TYPE REACTORS 

Fire protection action plan, status summary report. Data for 
decisions, management by objectives, 4:18805 (NUREG- 
0298(Vol.1)(No.4)) 

USA/DISTRICT HEATING 

Adapting Swedish combined heat and power technology to U.S. 
public utilities, 4:19395 (EPRI-EM-718-W) 

Status of district heating as reported to the International District 
Heating Association, 4:19394 (EPRI-EM-718-W) 

USA/ENERGY CONSUMPTION 

Monthly energy review, 4:19432 (DOE/0035-10) 
USA/ENERGY POLICY 

American energy policy, 4:19441 
USA/ENERGY SOURCE DEVELOPMENT 

National environmental/energy workforce assessment. national 
summary. Volume Four: South Dakota-Virgin Islands. Final 
report on phase 1, 4:20285 (PB-277903) 

USA/ENERGY SUPPLIES 
Monthly energy review, 4:19432 (DOE/0035-10) 
USA/GEOCHEMICAL SURVEYS 

Uranium hydrogeochemical and stream sediment reconnaissance 
of the Raton NTMS quadrangle, New Mexico, 4:18055 (LA- 
7344-MS) 

Uranium hydrogeochemical and stream sediment reconnaissance 
of the Trinidad NTMS Quadrangle, Colorado, 4:18056 (LA- 
7345-MS) 

USA/GEOTHERMAL POWER PLANTS 

Geothermal power plants of the United States: a technical survey 

of existing and planned installations, 4:18577 (COO-4051-20) 
USA/HUMAN POPULATIONS 
Levels of chemical contaminants in nonoccupationally exposed 
U.S. residents, 4:19820 (ORNL/EIS-142) 
USA/IMPORTS 
American energy policy, 4:19441 
USA/NUCLEAR POWER PLANTS 

Fire protection action plan, status summary report. Data for 
decisions, management by objectives, 4:18805 (NUREG- 
0298(Vol.1)(No.4)) 

USA/PETROLEUM INDUSTRY 

Horizontal divestiture of U.S. oil companies: pros and cons, 

4:19449 
USA/PWR TYPE REACTORS 

Fire protection action plan, status summary report. Data for 
decisions, management by objectives, 4:18805 (NUREG- 
0298(Vol.1)(No.4)) 

USA/WASTE HEAT UTILIZATION 

Summary of U.S.A. activities in low-temperature nuclear heat, 
4:19386 (EPRI-EM-718-W) 

SR 


See also KAMCHATKA 
USSR/COAL MINES 
Technologies of mining steep coal seams in the USSR, 4:17800 
USSR/DISTRICT HEATING 
District heating steam turbine of the T-180/210-130 type made at 
the leningrad metal works, 4:19662 
USSR/GAS CONDENSATE FIELDS 
Northern-Ladozh gas-condensate field, 4:17878 
USSR/GEOCHEMICAL SURVEYS 
Search for and study of geothermal systems in the territory of the 
Armenian SSR, 4:18523 (CONF-751270-(Summ.)) 
USSR/GEOLOGIC STRUCTURES 
Basic features of similarity and difference in the structural 
elements of the Paleozoic-Triassic and Jurassic-Neogene 
complexes of the northwestern central Asian platform, 4:17897 
USSR/GEOLOGY 
Basic features of similarity and difference in the structural 
elements of the Paleozoic-Triassic and Jurassic-Neogene 
complexes of the northwestern central Asian platform, 4:17897 
USSR/GEOPHYSICAL SURVEYS 
Search for and study of geothermal systems in the territory of the 
Armenian SSR, 4:18523 (CONF-751270-(Summ.)) 





USSR/GEOTHERMAL EXPLORATION 


USSR/GEOTHERMAL EXPLORATION 

Geothermal premises for reconnaissance-exploratory drilling for 
the construction of geothermal electric stations in the 
Petropavlovsk-Kamchatskii region, 4:18568 (CONF-751270- 
(Summ.)) 

Search for and study of geothermal systems in the territory of the 
Armenian SSR, 4:18523 (CONF-751270-(Summ.)) 

USSR/GEOTHERMAL FIELDS 

Geothermal premises for reconnaissance-exploratory drilling for 
the construction of geothermal electric stations in the 
Petropavlovsk-Kamchatskii region, 4:18568 (CONF-751270- 
(Summ.)) 

USSR/GEOTHERMAL RESOURCES 

Problems in the development of petrogeothermal resources for the 
purpose of their use in the production of thermal energy, 
4:18524 (CONF-751270-(Summ.)) 

Prospects for the extraction of waters from steam hydrothermae in 
the territory of Dagestan for the production of electric power, 
4:18527 (CONF-751270-(Summ.)) 

Total resources of geothermal energy in the Georgian SSR and 

prospects for exploitation, 4:18528 (CONF-751270-(Summ. ) 
USSR/GEOTHERMAL SYSTEMS 

Some aspects of the detection and use for heating purposes of 
high-temperature zones in the Caucasus, 4:18539 (CONF- 
751270-(Summ. )) 

USSR/HOT-DRY-ROCK SYSTEMS 

Evaluation of the geothermal conditions for the extraction and use 
of petrogeothermal resources of the northeastern USSR for heat 
production, 4:18525 (CONF-751270-(Summ.)) 

Problems in the development of petrogeothermal resources for the 
purpose of their use in the production of thermal energy, 
4:18524 (CONF-751270-(Summ. )) 

USSR/HYDROTHERMAL SYSTEMS 

Geothermal systems of the Armenian SSR, 4:18538 (CONF- 

751270-(Summ.)) 
USSR/NATURAL GAS DEPOSITS 

Formation of oil and gas structure-traps in Mesozoic layers of the 
Prikum area of Dagestan, 4:17879 

Oil-gas bearing complexes of the Timano-Pechorskaya province, 
4:17877 

Prospective gas and oil content of the Okso-Serpukhov deposits of 
the Permsk Prikam, 4:17876 

Structure of the Riphean-Vend complex in the Bashkir ASSR 
according to the common depth point method, 4:17882 

Tectonics and petroleum-gas potential of the northwest middle 
Asiatic platform (Turan platform) (Book in Russian), 4:17890 

USSR/NATURAL GAS FIELDS 

Large Soviet natural gas projects, 4:17981 
USSR/NUCLEAR INDU: USTRY 

Atommash takes shape, 4:18783 
USSR/PETROLEUM DEPOSITS 

Formation of oil and gas structure-traps in Mesozoic layers of the 
Prikum area of Dagestan, 4:17879 

bars pay complexes of the Timano-Pechorskaya province, 


Prospective gas and oil content of the Okso-Serpukhov deposits of 
the Permsk Prikam, 4:17876 

Structure of the Riphean-Vend complex in the Bashkir ASSR 
according to the common depth point method, 4:17882 

Tectonics and petroleum-gas potential of the northwest middle 
Asiatic platform (Turan platform) (Book in Russian), 4:17890 

USSR/SEISMIC NOISE 
Characteristics of seismic noise in the frequency range of 0.7 to 20 


cps, 4:20: 
USSR/SEISMIC SURVEYS 
Frequency selection and formation characteristics of short 
= waves in the central regions of the Moscow syneclise, 
4:20 
USSR/THERMAL WATERS 
Geothermal systems of the Armenian SSR, 4:18538 (CONF- 
751270-(Summ.)) 
Thermal waters of petroleum- and gas-bearing regions in the 
Ukraine, 4:18526 (CONF-751270-(Summ. )) 
UTAH/GEOTHERMAL EXPLORATION 
Magnetotelluric investigations at the Roosevelt Hot Springs 
GRA and Mineral Mountains, Utah. Topical report 78- 
1701.a.6.1, 4:18557 (TID-28690) 
UTAH/GEOTHERMAL POWER PLANTS 
Geothermal power plants of the United States: a technical survey 
of existing and planned installations, 4:18577 (COO-4051-20) 
UTAH/GEOTHERMAL RESOURCES 
a energy resources of the western United States, 
4:18522 
UTAH/MAGNETOTELLURIC SURVEYS 
Magnetotelluric investigations at the Roosevelt Hot Springs 
GRA and Mineral Mountains, Utah. Topical report 78- 
1701.a.6.1, 4:18557 (TID-28690) 
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VACCINES/BIOLOGICAL EFFECTS 
Adjuvant effects on immune responses to biologic agents. Annual 
— report July 1, 1977-June 30, 1978, 4:20438 (AD-A- 
2 


VACUUM STATES/STABILITY 
Stability of the vacuum for the class of gravitational fields 
including black hole field, 4:20793 (JINR-D-1,2-10400) 
VACUUM SYSTEMS 
Test facility for the development of 150-keV, multi-megawatt 
neutral beam systems, 4:21100 
VACUUM SYSTEMS/SIMULATION 
Multispecies transient simulator and its application to the TFTR 
neutral beam injector, 4:21108 
VALVES/ACTUATORS 
Piston-linear-actuator for the transmission of rotating movements 
(Patent), 4:19678 
VALVES/DESIGN 
Bidem valve for gas burners, 4:18011 
VALVES/PERFORMANCE 
New York City Housing Authority (NYCHA) radiator valve 
demonstration study. Final report, 4:19568 (COO-2935-16) 
VALVES/TESTING 
a testing of pumps and valves in nuclear power plants, 
4:19054 


VAN DE GRAAFF ACCELERATORS/BEAM STRIPPERS 

Absolute charge state yields of 20 MeV "I ions emerging from a 

stripper, 4:20207 
AD ON COLLISIONS 

Extended fine structure above vanadium L-shell appearance 
potential thresholds, 4:20630 (AD-A-057141) 

Nearest neighbor spacings of clean vanadium surfaces from 
extended appearance potential fine structure, 4:20631 (AD-A- 
057142) 

VANADIUM/ELECTRON-ATOM COLLISIONS 

Extended fine structure above vanadium L-shell appearance 
potential thresholds, 4:20630 (AD-A-057141) 

Nearest neighbor spacings of clean vanadium surfaces from 
extended appearance potential fine structure, 4:20631 (AD-A- 
057142) 

VANADIUM/ELECTRONIC STRUCTURE 

Nearest neighbor spacings of clean vanadium surfaces from 
extended appearance potential fine structure, 4:20631 (AD-A- 
057142) 

VANADIUM/LATTICE PARAMETERS 

Partial molar volumes of hydrogen and deuterium in niobium and 

vanadium, 4:19806 (IS-T-839) 
VANADIUM/SAMPLING 

Industrial a survey. CF Chemicals, Inc., Bartow, Florida, 

4:20286 (PB-278801) 
VANADIUM/STRAIN AGING 
Deformation processes in refractory metals. Progress report, 
December 1, 1977-November 30, 1978, 4:19744 (ORO-3262-58) 
VANADIUM/SURFACE PROPERTIES 
Extended fine structure above vanadium L-shell appearance 
wi thresholds, 4:20630 (AD-A-057141) 
DIUM 49/ENERGY LEVELS 
Interference effects in the reaction “*Ti(?*O, '°N) *°V, 4:20830 
VANADIUM 52/ENERGY LEVELS 
Nuclear data sheets for A=52, 4:20831 
VANADIUM 52/ENERGY-LEVEL TRANSITIONS 
Nuclear data sheets for A= 52, 4:20831 
VANADIUM ALLOYS 
See also VANADIUM BASE ALLOYS 
VANADIUM ALLOYS/MAGNETIC FLUX 

Flux pinning and critical currents in A-15 superconductors. Final 
scientific report 1 January 1975-31 December 1977, 4:19760 
(AD-A-052618) 

VANADIUM BASE ALLOYS/NEUTRON REACTIONS 

Transmutation and activity in a thermal blanket, 4:21137 

VAPOR CONDENSERS 
See also STEAM CONDENSERS 
VAPOR CONDENSERS/STRESS ANALYSIS 
Structural design concepts for increased reliability and safety in 
power plant condensing systems, 4:18697 (EPRI-FP-507) 
VARIABLE STARS/BALMER LINES 
Hydrogen emission-line profiles in the spectrum of Mira, 4:20555 
Rapid variability of hydrogen emission lines in the spectrum of U 
ionis, 4:20554 
VECTOR MESONS 
(Mesons with spin-one.) 
See also PHI-1019 RESONANCES 
PSI RESONANCES 
RHO-765 RESONANCES 
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VECTOR MESONS/CONFIGURATION MIXING 
Effects of rho®°-w mixing and dynamics of vector meson 
production, 4:20751 
VECTOR MESONS/PARTICLE PRODUCTION 
Effects of rho°-w mixing and dynamics of vector meson 
production, 4:20751 
VECTOR MESONS/PHOTOPRODUCTION 
Search for new vector meson states in the mass range between 1 
and 2 GeV/c (yp — e* e" p), 4:20696 (JINR-D-1,2-10400) 
VECTOR MESONS/RHO-765 RESONANCES 
Effects of rho®°-w mixing and dynamics of vector meson 
production, 4:20751 
VEGETABLES 
(Edible parts of plants only.) 
See also LETTUCE 
POTATOES 
Optimization of plant-growth irradiator characteristics based on 
photobiological experiments, 4:19620 
VEGETABLES/CONTAMINATION 
Fruit and vegetable radioactivity survey follow-on, Nevada Test 
Site environs, 4:20349 (EMSL-LV-0539-19) 
VEGETABLES/MINERAL CYCLING 
Biogeochemical distribution of rare earths and other trace 
elements in plants and soils, 4:20329 (BNWL-SA-6078) 
VEGETABLES/RADIOACTIVITY 
Fruit and vegetable radioactivity survey follow-on, Nevada Test 
Site environs, 4:20349 (EMSL-LV-0539-19) 
VEGETATION 
See PLANTS 
VEHICLES 
See also AUTOMOBILES 
BUSES 
ELECTRIC-POWERED VEHICLES 
HYBRID ELECTRIC-POWERED VEHICLES 
TRUCKS 
VEHICLES/BLAST EFFECTS 
TRUCK - a digital computer program for calculating the response 
of ARMY vehicles to blast waves. Final report 19 July 1976-4 
March 1977, 4:20253 (AD-A-056347) 
VEHICLES/DATA COMPILATION 
Highway statistics, 1976. Annual report, 1976, 4:19601 (PB- 
282479) 
VEHICLES/FUEL CONSUMPTION 
Highway statistics, 1976. Annual report, 1976, 4:19601 (PB- 
282479) 
VEHICLES/TRAFFIC CONTROL 
Computer-assisted traffic engineering using assignment, optimal 
signal setting, and modal split. Final report apr 75-September 
1977, 4:19603 (PB-282931) 
VENEZIANO MODEL 
See also DUAL RESONANCE MODEL 
VENEZIANO MODEL/REGGE TRAJECTORIES 
Are there any sister trajectories in the Veneziano model, 4:20770 
VENOMS/CHEMICAL ANALYSIS 
Amino acid sequence of phospholipase Ao-a from the venom of 
Crotalus adamanteus, 4:20385 
VENTILATION BARRIERS/LEAKS 
Tracer gas method for measuring leakage through mine stoppings, 
4:17761 (BM-RI-8324) 
VENTILATION SYSTEMS/GAS FLOW 
Analysis of ventilation systems subjected to tornado conditions, 
May 1-September 30, 1977, 4:19992 (LA-7550-MS) 
VENTILATION SYSTEMS/PRESSURE GRADIENTS 
Analysis of ventilation systems subjected to tornado conditions, 
May 1-September 30, 1977, 4:19992 (LA-7550-MS) 
VERMICULITE/SORPTIVE PROPERTIES 
Batch K/sub d/ experiments with common minerals and 
representative groundwaters, 4:20336 (PNL-SA-6957) 
VERMONT YANKEE REACTOR/RADIOACTIVE WASTE 
PROCESSING 
Radwaste management, 4:18828 
VERTICAL AXIS TURBINES 
Double wind turbine with four function blade set (Patent), 4:18653 
VERY HIGH FREQUENCY RADIATION 
See RADIOWAVE RADIATION 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VHF RADIATION 
See RADIOWAVE RADIATION 
VIDICONS/DATA PROCESSING 
Silicon vidicon system for measuring laser intensity profiles, 
4:20218 
VINYLIDENE RADICALS/ENERGY LEVELS 
Low-lying electronic states of unsaturated carbenes. Comparison 
with methylene, 4:19911 


VRAIN REACTOR/REACTOR START-UP 


VIRGINIA/COASTAL REGIONS 
Chesapeake Bay future conditions report. Volume 10. Power, 
noxious weeds. Interim report, 4:20357 (AD-A-052480) 
VIRGINIA/POWER DEMAND 
Chesapeake Bay future conditions report. Volume 10. Power, 
noxious weeds. Interim report, 4:20357 (AD-A-052480) 
VIRUSES 
See also BACTERIOPHAGES 
VIRUSES/BIOCHEMICAL REACTION KINETICS 
Nature of the polypeptide encoded by each of the 10 double- 
stranded RNA segments of reovirus type 3, 4:20377 
VIRUSES/BIOLOGICAL RADIATION EFFECTS 
Interference by Herpes simplex virus of tumorigenesis by murine 
sarcoma virus (UV radiation), 4:20442 
Mechanism of interferon induction by uv-irradiated reovirus, 
4:20441 
VIRUSES/DIAGNOSTIC USES 
Radiometric methods for rapid diagnosis of viral infection. Report 
no. 4 (final). February 1, 1975-January 31, 1978, 4:20421 (AD-A- 
056719) 
VIRUSES/GENETICS 
Nature of the polypeptide encoded by each of the 10 double- 
stranded RNA segments of reovirus type 3, 4:20377 
VIRUSES/INACTIVATION 
Interference by Herpes simplex virus of tumorigenesis by murine 
sarcoma virus (UV radiation), 4:20442 
VIRUSES/INFECTIVITY 
Functional analysis of the interactions between reovirus particles 
and various proteases in vitro, 4:20393 
VISCOUS FLOW/COMPUTER CODES 
COUPLEFLO: a computer code for coupled creeping viscous 
flow and conductive-convective heat transfer. Part I. 
Theoretical background, 4:19745 (SAND-78-1046) 
VISIBILITY/DATA ACQUISITION 
Airborne monitoring of cooling tower effluents. Volume I. 
Technical summary. Final report, 4:20287 (PB-279076) 
VISIBLE RADIATION/SPECTROSCOPY 
Synchrotron radiation: a new tool for biophysical spectroscopy in 
the visible and ultraviolet, 4:20374 (BNL-24811) 
VITAMIN D/BIOLOGICAL EFFECTS 
Distribution of calcium within the goblet cells of the small 
intestine (Rats), 4:20419 
VOLCANIC REGIONS/GEOCHEMISTRY 
Volcanic activiies of Kusatu-Shiranesan, 4:18547 
VOLCANIC REGIONS/HOT SPRINGS 
Observations of hot-spring waters in the Sakurajima volcanic area 
during the September 1975 through August 1976 period, 
4:18546 
VOLCANIC REGIONS/TEMPERATURE MEASUREMENT 
Measurements of the temperature distribution in the Kusatsu- 
Shirane volcano, 4:18549 
Volcanic activiies of Kusatu-Shiranesan, 4:18547 
VOLCANOES/GEOMORPHOLOGY 
Thermal surveillance of active volcanoes using the LANDSAT-1 
data collection system. Part IV. Lassen volcanic region. Final 
report 1972-1975, 4:18554 (E-78-10123) 
VOLCANOES/HEAT FLUX 
Thermal surveillance of active volcanoes using the LANDSAT-1 
data collection system. Part III. Heat discharge from Mount St. 
Helens, Washington. Final report, 1972-1975, 4:18553 (E-78- 
10122) 
Volcanic activity of Ogasawara-Iwo-Jima associated with 
geothermal activity, 4:18551 
VOLCANOES/INFRARED SURVEYS 
Thermal surveillance of active volcanoes using the LANDSAT-1 
data collection system. Part III. Heat discharge from Mount St. 
Helens, Washington. Final report, 1972-1975, 4:18553 (E-78- 
10122) 
VOLCANOES/INFRARED THERMOGRAPHY 
Thermal surveillance of active volcanoes using the LANDSAT-1 
data collection system. Part V. Electronic thermal sensor ard 
data collection platform technology. Final report, 1972-1975, 
4:18555 (E-78-10124) 
VOLCANOES/REMOTE SENSING 
Thermal surveillance of active volcanoes using the LANDSAT-1 
data collection system. Part IV. Lassen volcanic region. Final 
report 1972-1975, 4:18554 (E-78-10123) 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VRAIN REACTOR/NEUTRON TRANSPORT 
New resonance cross section calculational algorithms, 4:20875 
(ORNL/RSIC-41) 
VRAIN REACTOR/REACTOR START-UP 
Operating experiences during power ascension testing for Fort St. 
Vrain HTGR, 4:18910 





Ww 


W BOSON 
See INTERMEDIATE BOSONS 
WAGR REACTOR/REACTOR FUELING 
Windscale CAGR handling rig - ten years testing, 4:18907 
WALL LOADING/TWO-DIMENSIONAL CALCULATIONS 
Impact of radiation transport on wall loading in fusion reactors, 


4:21023 
WASHINGTON/GEOLOGY 
Geology of the Nine Canyon Map Area, 4:20510 (RHO-BWI-LD- 


6) 
WASHINGTON/GEOTHERMAL RESOURCES 
Geothermal energy resources of the western United States, 
4:18522 
WASHINGTON/URANIUM DEPOSITS 
NURE aerial gamma-ray and magnetic reconnaissance survey. NE 
Washington area: Spokane NL II-2 Quadrangle. Volume I. 
Narrative report, 4:18049 (GJBX-121(78)(Vol.1)) 
WASHINGTON/VOLCANOES 
Thermal surveillance of active volcanoes using the LANDSAT-1 
data collection system. Part III. Heat discharge from Mount St. 
Helens, Washington. Final report, 1972-1975, 4:18553 (E-78- 
10122) 
WASHINGTON DC/AIR POLLUTION 
The 1977 NRL air quality data. Final report, 4:20274 (AD-A- 
054634) 
WASHINGTON DC/AIR QUALITY 
The 1977 NRL air quality data. Final report, 4:20274 (AD-A- 


054634) 
WASHOUT/BIBLIOGRAPHIES 

Precipitation washout (a bibliography with abstracts). Report for 

1964-July 1978 (126 abstracts), 4:20313 (NTIS/PS-78/0657) 
WASHOUT/MATHEMATICAL MODELS 
Precipitation washout (a bibliography with abstracts). Report for 
1964-July 1978 (126 abstracts), 4:20313 (NTIS/PS-78/0657) 
WASTE DISPOSAL 
See also GROUND DISPOSAL 
MARINE DISPOSAL 
RADIOACTIVE WASTE DISPOSAL 
WASTE DISPOSAL/BIBLIOGRAPHIES 

Solid waste disposal economics. Volume 1. 1964-1976 (a 
bibliography with abstracts). Report for 1964-76, 4:19643 
(NTIS/PS-78/0894) 

Solid waste disposal economics. Volume 2. July 1977-1978 (a 
bibliography with abstracts). Final report 1977-jul 78, 4:19644 
(NTIS/PS-78/0895) 

WASTE DISPOSAL/ECONOMICS 

Solid waste disposal economics. Volume 1. 1964-1976 (a 
bibliography with abstracts). Report for 1964-76, 4:19643 
(NTIS/PS-78/0894) 

Solid waste disposal economics. Volume 2. July 1977-1978 (a 
bibliography with abstracts). Final report 1977-jul 78, 4:19644 
(NTIS/PS-78/0895) 

WASTE DISPOSAL/GROUND DISPOSAL 
Health hazards of agricultural, industrial and municipal wastes 
applied to land, 4:20507 
WASTE HEAT/HEAT RECOVERY 
Heat recovery from the laboratory air, 4:19587 
WASTE HEAT BOILERS/FEASIBILITY STUDIES 

Selection of initial technical and economic data for design 

investigations of freon power plants, 4:18666 
WASTE HEAT UTILIZATION 
ee waste treatment plant pointing to heat utilization, 


Producing drinking water with the aid of waste heat or solar 
energy, 4:18469 
TVA’s agricultural and aquacultural projects on waste-heat use, 
4:19411 (EPRI-EM-718-W 
WASTE HEAT UTILIZATION/AGRICULTURE 
Agricultural uses of waste heat, 4:19383 (EPRI-EM-718-W) 
Use of low-temperature waste heat in aquaculture and agriculture, 
4:19414 (EPRI-EM-718-W) 
WASTE HEAT UTILIZATION/AQUACULTURE 
Use of low-temperature waste heat in aquaculture and agriculture, 
4:19414 (EPRI-EM-718-W) 
WASTE HEAT UTILIZATION/BRAYTON CYCLE POWER 
SYSTEMS 
Waste heat recovery from industrial processes using Brayton- 
cycle-turbine technology, 4:19385 (EPRI-EM-718-W) 
WASTE HEAT UTILIZATION/MEETINGS 
Workshop proceedings: = ay use systems (39 papers), 
4:19390 (EPRI-EM-71 
WASTE HEAT UTILIZATION/PLANNING 
Waste-heat utilization (Washington Public Power Supply System), 
4:19412 (EPRI-EM-718-W) 
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Waste heat: a neglected resource (Possibilities for increased 
utilization), 4:19413 (EPRI-EM-718-W) 

WASTE HEAT UTILIZATION/RESEARCH PROGRAMS 

Agricultural uses of waste heat, 4:19383 (EPRI-EM-718-W) 

WASTE MANAGEMENT 
See also RADIOACTIVE WASTE MANAGEMENT 
WASTE DISPOSAL 
WASTE PROCESSING 
WASTE TRANSPORTATION 
WASTE MANAGEMENT/BIBLIOGRAPHIES 

Regional and urban solid waste disposal. Part 1. Management 
planning (a bibliography with abstracts). Report for 1964-April 
1978, 4:19666 (NTIS/PS-78/0403) 

Regional and urban solid waste disposal. Part 3. Handling and 
disposal technology (a bibliography with abstracts). Report for 
1964-April 1978, 4:19667 (NTIS/PS-78/0405) 

Waste processing and pollution in the chemical and petrochemical 
industries. Volume 2. 1975-1976 (a bibliography with abstracts). 
Report for 1975-1976, 4:17946 (NTIS/PS-78/0825) 

Waste processing and pollution in the chemical and petrochemical 
industries. Volume 3. 1977-July, 1978 (a bibliography with 
abstracts). Report for 1977-July 1978, 4:17947 (NTIS/PS-78/ 
0826) 

WASTE PROCESSING 
See also RADIOACTIVE WASTE PROCESSING 
WASTE PROCESSING/COST BENEFIT ANALYSIS 

Cost benefit analysis of selected wastewater befeficiation schemes, 
4:20154 (SAND-78-1444) 

WASTE PROCESSING/ENVIRONMENTAL IMPACTS 

Urban waste energy recovery. Commercialization Phase III 
planning, 4:19470 (DOE/ERD-0002) 

WASTE PROCESSING/HEAT RECOVERY 

Compound waste treatment plant pointing to heat utilization, 

4:19640 
WASTE PROCESSING PLANTS/DESIGN 

Apparatus for treating waste water (Patent), 4:20157 

Multi-stage pneumatic municipal solid waste separation and 
recovery of a plurality of classifications (Patent), 4:20155 

Waste evaporation disposal system (Patent), 4:20156 

WASTE PROCESSING PLANTS/FEASIBILITY STUDIES 
Energy recovery from solid waste in the Charleston, SC, SMSA. 
Final report, 4:20153 (AD-A-056196) 
WASTE PRODUCT UTILIZATION 
See also WASTE HEAT UTILIZATION 
WASTE PRODUCT UTILIZATION/FEASIBILITY STUDIES 

Treatment and recovery of fluoride and nitrate industrial wastes. 

Phase II. Final report, 4:19651 (PB-281159) 
WASTE TRANSPORTATION/HAZARDS 

Disposal of hazardous wastes - transportation, 4:19647 (PB- 
279682) 

WASTE WATER/CHEMICAL COMPOSITION 

Iron in water near wastewater lagoons in Yellowstone National 
Park, Wyoming, 4:18640 

WASTE WATER/DESULFURIZATION 
Simultaneous treatment of SO2 containing stack gases and waste 
water (Patent), 4:18733 
WASTE WATER/HEAT RECOVERY 
Heat recovery from waste water using heat pumps, 4:19575 
WASTE WATER/PH VALUE 
Neutralization of alkaline waste water with fuel gas, 4:19655 
WASTE WATER/WASTE PROCESSING 

Apparatus for treating waste water (Patent), 4:20157 

Cost benefit analysis of selected wastewater befeficiation schemes, 
4:20154 (SAND-78-1444) 

Treatment and recovery of fluoride and nitrate industrial wastes. 
Phase II. Final report, 4:19651 (PB-281159) 

WASTE WATER/WATER TREATMENT 
Ion exchange methods for recovery of ammonia and water from 
waste water of the nitrogen industry, 4:19657 
WATER 
See also DRINKING WATER 
FEEDWATER 
FRESH WATER 
GROUND WATER 
HEAVY WATER 
SEAWATER 
SURFACE WATERS 
WATER/ATOM-MOLECULE COLLISIONS 
Quasielastic knockout of atoms from molecules by high-energy 
atoms, 4:20670 
WATER/BOILING 
Non-stationary heat exchange with phase transformations, 4:20131 
WATER/CHEMICAL ANALYSIS 

Multicomponent polycyclic aromatic hydrocarbon analysis of 

inland water and sediment, 4:19857 (CONF-7805 130-1) 
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WATER/CHEMICAL REACTIONS 

Study of the interaction of H2O and O: with the surface of TiOz 
by electron stimulated desorption and Auger and characteristic 
loss spectroscopies, 4:19924 

WATER/CORROSIVE EFFECTS 

Correlation between oxidation and stress corrosion cracking of U- 

4.5 wt % Nb, 4:19782 
WATER/DESALINATION 

Bioconversion of saline water. Final report on phase 1, 1 October 
1977-31 March 1978, 4:20479 (PB-280167) 

Desalination by solar refrigeration, 4:18471 

WATER/EMULSIONS 

Water-in-crude oil emulsion stability and emulsion destabilization 

by chemical demulsifiers, 4:17975 
WATER/FLUID FLOW 
Pressure drop and phase fraction in oil-water-air vertical pipe 
flow, 4:17898 (AD-A-052626) 
WATER/HEAT TRANSFER 
Non-stationary heat exchange with phase transformations, 4:20131 
WATER/INJECTION 

Interaction between water introduced into a coal seam and 

methane, 4:17818 
WATER/PHASE DIAGRAMS 

Iodox recycle studies. Scoping studies of the solubility of iodic 
acid and of vapor-liquid equilibria in the system: 60 to 80% 
Mg(NOs)2-0 to 20% HNOs-20 to 40% H2O, 4:18129 (ORNL/ 
TM-6398) 

WATER/PHASE STUDIES 

Component relationships within two-phase gasoline/methanol/ 

water systems, 4:18260 (BETC/RI-78/6) 
WATER/RADIOLYSIS 

Hydrogen and methane syntheses through radiation catalysis. 
Progress report, June 1, 1977-August 31, 1978, 4:19938 (COO- 
4258-1) 

Yield and decay of the OH radical from 200 ps to 3 ns (20 to 22 
MeV electrons), 4:19941 

WATER/RECYCLING 
Ion exchange methods for recovery of ammonia and water from 
waste water of the nitrogen industry, 4:19657 
WATER/RESOURCE CONSERVATION 
Water conservation: residential impacts, 4:19567 (AD-A-053522) 
WATER/SOLAR DISTILLATION 

Experimental study and optimization of a solar still, 4:18472 

Producing drinking water with the aid of waste heat or solar 
energy, 4:18469 

WATER COOLED GRAPHITE MODERATED REACTORS 
See LWGR TYPE REACTORS 
WATER COOLED REACTORS 
See also ACPR REACTOR 
BWR TYPE REACTORS 
LWGR TYPE REACTORS 
PWR TYPE REACTORS 
TRIGA TYPE REACTORS 
WATER COOLED REACTORS/BLOWDOWN 

Development of a radionuclide method of mass flow measurement 
in non-steady state multiphase flows, 4:19209 (KFK-2500) 

Investigations of the fuel rod behavior during the blowdown- 
phase of a loss-of-coolant accident. Out-of-pile experiments with 
electrically heated single rods, 4:19203 (KFK-2500) 

WATER COOLED REACTORS/CONTROL ROD DRIVES 

Control rod drive mechanism (Patent), 4:19134 

WATER COOLED REACTORS/DESIGN 

Pressurizer relief tank for steam power plants (Patent), 4:19085 

Safe operation of water-cooled water moderated reactors (Book in 
Russian), 4:19277 

WATER COOLED REACTORS/FUEL ASSEMBLIES 

Fuel element support structure (Patent), 4:19101 

WATER COOLED REACTORS/FUEL CYCLE 

Nuclear fuel cycle safety research at Sandia Laboratories, 4:18092 
(SAND-78-2129C) 

Program plan for research and development in support of thorium 
fuel cycle technologies, 4:18087 (DPST-TFCT-77-100) 

WATER COOLED REACTORS/LOSS OF COOLANT 

Burst-tests of zircaloy cladding maierial under combined 
mechanical and chemical load (FABIOLA-programme), 
4:19213 (KFK-2500) 

Investigation of warm prestress for the case of small delta T 
during a reactor loss-of coolant accident. Interim report, 
4:19175 (AD-A-054346) 

Investigations of the fuel rod behavior in the low pressure phase 
of a LOCA and of the interaction between ballooning zircaloy 
claddings and emergency core cooling (REBEKA-programme), 
4:19207 (KFK-2500) 

Investigations on the fuel rod failure in the second heatup phase of 
a loss-of-coolant accident. In-pile tests with single rods in the 
DK loop of the FR2 reactor. Nuclear experiments and reference 
experiments, 4:19212 (KFK-2500) 


WATER POLLUTION/REMOTE SENSING 


WATER COOLED REACTORS/LOSS OF FLOW 

Temperature conditions of water boiling in vertical rod assemblies 

in the absence of heat carrier circulation, 4:19247 
WATER COOLED REACTORS/MELTDOWN 

Constitution and reaction behaviour of LWR-materials under core 
melting conditions, 4:19204 (KFK-2500) 

Experimental investigations of the meltdown phase of UO:- 
zircaloy fuel rods under conditions of failure of emergency core 
cooling, 4:19215 (KFK-2500) 

WATER COOLED REACTORS/PRESSURE VESSELS 

Inner wall of a pressure vessel (Patent), 4:19068 

Investigation of warm prestress for the case of small delta T 
during a reactor loss-of coolant accident. Interim report, 
4:19175 (AD-A-054346) 

Structural integrity of water reactor pressure boundary 
components. Progress report ending 31 August 1977, 4:19173 
(AD-A-052553) 

WATER COOLED REACTORS/PRIMARY COOLANT 

CIRCUITS 

Radioactive contamination under applied potentials in high 
temperature water (Cobalt 60), 4:19779 

WATER COOLED REACTORS/REACTIVITY COEFFICIENTS 

Development and verification of a fuel temperature correlation for 

power feedback and reactivity coefficient application, 4:19034 
WATER COOLED REACTORS/REACTOR CORES 

An investigation of altered transverse transport of axial 
momentum in coolant flows during oscillatory instabilities, 
4:19029 

WATER COOLED REACTORS/REACTOR SAFETY 

Nuclear fuel cycle safety research at Sandia Laboratories, 4:18092 
(SAND-78-2129C) 

Reports on the projects in the field of reactor safety sponsored by 
the Federal Ministry for Research and Technology. Period 
under review: April Ist until June 31st, 1977, 4:19201 (GRS-F- 
45) 

Reports on the projects in the field of reactor safety sponsored by 
the Federal Ministry for Research and Technology. Period 
under review: Ist July until 30th September, 1977, 4:19202 
(GRS-F-47) 

Safe operation of water-cooled water moderated reactors (Book in 
Russian), 4:19277 

WATER COOLED REACTORS/STEAM GENERATORS 

Experience with steam generator tubes in water-cooled nuclear 

optional plants, 4:19050 
WATER HEATERS 

See also ANNUAL CYCLE ENERGY SYSTEM 
WATER HEATERS/DESIGN 

Hot water system (Patent), 4:19637 

Installation for heating a fluid, preferably water, in a conventional 
central heating system, using the waste heat produced by a 
number of refrigerators (Patent), 4:19590 

WATER HEATERS/ENERGY EFFICIENCY 
Water heater utilizing the gross heating value of gas, 4:19535 
WATER HEATERS/WASTE HEAT UTILIZATION 

Hot water system (Patent), 4:19637 

Installation for heating a fluid, preferably water, in a conventional 
central heating system, using the waste heat produced by a 
number of refrigerators (Patent), 4:19590 

WATER POLLUTION 

Toxicity of coal-conversion gasifier condensate to the fathead 

minnow, 4:20365 
WATER POLLUTION/CHEMICAL ANALYSIS 

Characterization of confined disposal area influent and effluent 
particulate and petroleum fractions. Final report October 1976- 
September 1977, 4:20360 (AD-A-056371) 

WATER POLLUTION/ENVIRONMENTAL IMPACTS 

Impacts of coal-fired power plants on fish, wildlife, and their 

habitats, 4:20301 (PB-283658) 
WATER POLLUTION/MONITORING 

Light detection and ranging (LIDAR). Volume 2. 1975-June, 1978 
(a bibliography with abstracts). Report for 1975-June 78 (268 
abstracts), 4:20280 (NTIS/PS-78/0640) 

WATER POLLUTION/OIL SPILLS 

Characterization of confined disposal area influent and effluent 
particulate and petroleum fractions. Final report October 1976- 
September 1977, 4:20360 (AD-A-056371) 

Chesapeake Bay future conditions report. Volume 8. Navigation, 
flood control, shoreline erosion. Interim report, 4:20356 (AD-A- 
052478) 

Effect of petroleum-related pollutants on Aurelia growth and 
development. Progress report, September 12, 1977-November 
15, 1978, 4:20481 (ORO-5593-1) 

WATER POLLUTION/REMOTE SENSING 

Remote sensing applied to environmental pollution detection and 
management (a bibliography with abstracts). Report for 1964- 
July 1978, 4:20283 (NTIS/PS-78/0789) 





WATER POLLUTION/TNT 


WATER POLLUTION/INT 

Mechanism of the formation of pink water. Technical report, 
4:19933 (AD-A-056314) 

WATER POLLUTION ABATEMENT/MANPOWER 

A national environmental/energy workforce assessment. Virgin 
Islands. Final report on phase 1, 4:20284 (PB-277887) 

National environmental/energy workforce assessment. national 
summary. Volume Four: South Dakota-Virgin Islands. Final 
report on phase 1, 4:20285 (PB-277903) 

WATER POLLUTION CONTROL/ECONOMIC IMPACT 

Alternative policies for controlling nonpoint agricultural sources 
of water pollution. Final report for 26 January 1976-25 April 
1977 (Illinois), 4:20367 (PB-280757) 

WATER POLLUTION CONTROL/SOCIAL IMPACT 

Alternative policies for controlling nonpoint agricultural sources 
of water pollution. Final report for 26 January 1976-25 April 
1977 (Illinois), 4:20367 (PB-280757) 

WATER QUALITY/BIBLIOGRAPHIES 

Water quality modeling--hydrological and limnological systems. 
Volume 2. 1975-June, 1977 (a bibliography with abstracts). 
Report for 1975-June 1977 (185 abstracts), 4:20362 (NTIS/PS- 
78/0649) 

Water quality modeling--hydrological and limnological systems. 
Volume 3. July, 1977-June,1978 (a bibliography with abstracts). 
Report for July 1977-June 1978 (86 abstracts), 4:20363 (NTIS/ 
PS-78/0650) 

WATER QUALITY/MATHEMATICAL MODELS 

Water quality modeling--hydrological and limnological systems. 
Volume 2. 1975-June, 1977 (a bibliography with abstracts). 
Report for 1975-June 1977 (185 abstracts), 4:20362 (NTIS/PS- 
78/0649) 

Water quality modeling--hydrological and limnological systems. 
Volume 3. July, 1977-June,1978 (a bibliography with abstracts). 
Report for July 1977-June 1978 (86 abstracts), 4:20363 (NTIS/ 
PS-78/0650) 

WATER RESOURCES/LEGAL ASPECTS 

Water for oil shale development in western Colorado: a legal 

update, 1977, 4:18042 
WATER RESOURCES/RECYCLING 

Wastewater treatment for reuse and its contribution to water 
supplies. Final report April 1975-September 1976, 4:19650 (PB- 
280145) 

WATER SOLUTIONS 
See AQUEOUS SOLUTIONS 
WATER TREATMENT/ION EXCHANGE 

Ion exchange methods for recovery of ammonia and water from 

waste water of the nitrogen industry, 4:19657 
WATER VAPOR/DATA ACQUISITION 

Airborne monitoring of cooling tower effluents. Volume I. 

Technical summary. Final report, 4:20287 (PB-279076) 
WATER VAPOR/OXYGEN ISOTOPES 

Oxygen isotopes in atmospheric sulfate, sulfur dioxide, and water 
vapor field measurements, July 1975. Final report, May 1976- 
May 1977, 4:20295 (PB-281014) 

WATERFLOODING/COMMERCIALIZATION 

Micellar/polymer flooding--an overview, 4:17909 

WATERFLOODING/NUMERICAL SOLUTION 

Numerical solution of the multidimensional Buckley-Leverett 

equation by a sampling method, 4:17902 (LBL-8452) 
WATERFLOODING/WATER QUALITY 

Quality of sea-water for injection into North Sea oil wells, 4:17899 

(CONF-7609187-) 
WATERSHEDS/LAND RECLAMATION 

North Branch Potomac River Basin mine drainage study. Phase I. 

Baseline survey. Final report, 4:20358 (AD-A-052531) 
WAVE POWER/LOAD MANAGEMENT 

Integrating wave power into the electricity supply system, 4:18644 
(N-78-21609) 

WAVE PROPAGATION/MATHEMATICAL OPERATORS 

Effectiveness of operators of wave reception interference, 4:20531 

WAVES (SHOCK) 
See SHOCK WAVES 
WEAK BOSON 
See INTERMEDIATE BOSONS 
WEAK INTERACTIONS 
Theory of weak interaction, 4:20756 (JINR-D-1,2-10400) 
WEAK INTERACTIONS/GLUON MODEL 

Supersymmetry and weak, electromagnetic and strong 

interactions, 4:20739 (JINR-D-1,2-10400) 
WEAK INTERACTIONS/QUARK MODEL 

Supersymmetry and weak, electromagnetic and strong 

interactions, 4:20739 (JINR-D-1,2-10400) 
WEAPONS 

See also NUCLEAR WEAPONS 
WEAPONS/RESEARCH PROGRAMS 

Laser-plasma weapons-effects-simulation progress report, 4:20045 
(SAND-78-0920) 
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WEEDS/PEST CONTROL 
Chesapeake Bay future conditions report. Volume 10. Power, 
noxious weeds. Interim report, 4:20357 (AD-A-052480) 
WELDED JOINTS/CREEP 
Creep-rupture properties of 2 1/4 Cr-1 Mo steel weldments with 
varying carbon content, 4:19759 
WELDED JOINTS/FAILURES 
Creep-rupture properties of 2 1/4 Cr-1 Mo steel weldments with 
varying carbon content, 4:19759 
WELDED JOINTS/GRAIN ORIENTATION 
Measurements of anisotropic elastic constants of Type 308 
stainless-steel electroslag welds, 4:19724 
WELDING MACHINES/ENERGY CONSERVATION 
Energy characteristics of the welding process using asymmetrical 
heteropolar current, 4:19623 
WELDING MACHINES/POWER SUPPLIES 
Application of mechanical energy storage devices in autonomous 
power sources for butt welding machines, 4:19970 
WELDS 
See WELDED JOINTS 
WELL CASINGS/CORROSION 
Corrosion resistance of tubing and casing materials for geothermal 
wells, 4:18610 
WELL CASINGS/MATERIALS TESTING 
Corrosion resistance of tubing and casing materials for geothermal 
wells, 4:18610 
WELL CASINGS/SCALING 
Corrosion resistance of tubing and casing materials for geothermal 
wells, 4:18610 
WELL DRILLING/DRILLING EQUIPMENT 
Some problems in the technology of drilling of a superdeep 
borehole in the Saatly area, 4:18599 (CONF-751270-(Summ.)) 
WELL DRILLING/DRILLING FLUIDS 
System for automatically flushing hydrocyclones used in drilling 
mud treatment (Patent), 4:17916 
WELL DRILLING/SIMULATION 
Temperature simulation while drilling permafrost, 4:17919 
WELL DRILLING/SITE SELECTION 
Use of thermometric investigations for solving some 
hydrogeological problems, 4:18559 (CONF-751270-(Summ.)) 
WELL LOGGING 
See also GAMMA-GAMMA LOGGING 
INDUCTION LOGGING 
NEUTRON LOGGING 
RESISTIVITY LOGGING 
SONIC LOGGING 
WELL LOGGING/DATA ANALYSIS 
Use of computers in the complex interpretation of geophysical 
studies of the carboniferous strata in cased wells, 4:17924 
WELL STIMULATION 
See also HYDRAULIC FRACTURING 
WELL STIMULATION/ENVIRONMENTAL IMPACTS 
Environmental report: Enhanced-Gas-Recovery Project, Gallia 
County, Ohio, 4:17996 (UCID-17945) 
WENDELSTEIN-7 STELLARATOR/CONTAINERS 
Full-size vacuum vessel and helical winding for the W VII 
stellarator, 4:21051 
WENDELSTEIN-7 STELLARATOR/MAGNET COILS 
Full-size vacuum vessel and helical winding for the W VII 
stellarator, 4:21051 
WEST INDIES/ENERGY SOURCE DEVELOPMENT 
A national environmental/energy workforce assessment. Virgin 
Islands. Final report on phase 1, 4:20284 (1 B-277887) 
WEST VALLEY PROCESSING PLANT/DECOMMISSIONING 
Western New York Nuclear Service Center Study. Volume 1 (of 2 
volumes). Summary report, 4:18093 (TID-28905-1) 
WEST VALLEY PROCESSING PLANT/PLANNING 
Western New York Nuclear Service Center Study. Volume 1 (of 2 
volumes). Summary report, 4:18093 (TID-28905-1) 
WHEAT/RADIONUCLIDE KINETICS 
Transuranic mobility in agricultural ecosystems, 4:20351 
WHISTLERS/WAVE PROPAGATION 
Experimental observations of proton whistlers from the INJUN 3 
vif data, 4:20593 (AD-469677) 
Test particle correlation by a whistler wave in a nonuniform 
magnetic field. Technical report, 4:20616 (AD-A-057065) 
WILD ANIMALS/BEHAVIOR 
Metabolic rates in five animal populations in 1977 after prolonged 
exposure to Seafarer ELF electromagnetic fields in nature. 
Technical report, 4:20499 (AD-A-05608 1) 
WILD ANIMALS/CONTAMINATION 
Animal Investigation Program 1976 annual report: Nevada test 
site and vicinity (Radioanalysis of tissues from animals residing 
on or near NTS in 1976), 4:20350 (EMSL-LV-0539-20) 
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WILD ANIMALS/HOME RANGE 
Metabolic rates in five animal populations in 1977 after prolonged 
exposure to Seafarer ELF electromagnetic fields in nature. 
Technical report, 4:20499 (AD-A-05608 1) 
WILD ANIMALS/RADIONUCLIDE KINETICS 
Animal Investigation Program 1976 annual report: Nevada test 
site and vicinity (Radioanalysis of tissues from animals residing 
on or near NTS in 1976), 4:20350 (EMSL-LV-0539-20) 
WILD ANIMALS/RESPIRATION 
Metabolic rates in five animal populations in 1977 after prolonged 
exposure to Seafarer ELF electromagnetic fields in nature. 
Technical report, 4:20499 (AD-A-05608 1) 


See also TORNADOES 
WIND/DATA ACQUISITION 
The 1977 NRL air quality data. Final report, 4:20274 (AD-A- 
054634) 
WIND POWER/AVAILABILITY 
Wind power for farms, homes, and small industry, 4:18648 (RFP- 
2841/1270/78/4) 
WIND POWER/BIBLIOGRAPHIES 
Wind power. Volume 1. 1964-1976 (citations from the NTIS data 
base). Report for 1964-1976, 4:18645 (NTIS/PS-78/0415) 
Wind power. Volume 2. 1977-April, 1978 (citations from the 
NTIS data base). Report for 1977-April 1978, 4:18646 (NTIS/ 
PS-78/0416) 
Wind power (citations from the Engineering Index data base). 
Report for 1970-April 1978, 4:18647 (NTIS/PS-78/0417) 
WIND POWER/LEGISLATION 
Federal solar legislation, 4:18295 
WIND POWER PLANTS/ECONOMICS 
Energy analysis of wind power, 4:18649 (STUDSVIK-78/2) 
WIND POWER PLANTS/ENVIRONMENTAL IMPACTS 
Environmental studies related to the operation of wind energy 
conversion systems. Final report, 4:18650 (COO-0092-77/2) 
WIND POWER PLANTS/SITE SELECTION 
New wind energy site selection methodology. Final report 17 
March 1975-16 April 1976, 4:18657 (PB-282834) 
WIND TURBINES 
See also VERTICAL AXIS TURBINES 
WIND TURBINES/ECONOMICS 
Wind power for farms, homes, and small industry, 4:18648 (RFP- 
2841/1270/78/4) 
WIND TURBINES/ENVIRONMENTAL IMPACTS 
Electromagnetic interference by wind turbine generators. Final 
report, 4:18651 (TID-28828) 
WIND TURBINES/FEASIBILITY STUDIES 
Wind power for farms, homes, and small industry, 4:18648 (RFP- 
2841/1270/78/4) 
WIND TURBINES/LEGAL ASPECTS 
Wind power for farms, homes, and small industry, 4:18648 (RFP- 
2841/1270/78/4) 
WIND TURBINES/SITE SELECTION 
Methods for siting small wind machines, 4:18656 (BNWL-SA- 


6297) 
WIND TURBINES/SPACE HEATERS 
Wind powered hydraulic heating — (Patent), 4:18655 
WIND TURBINES/SPECIFICATION: 
Guide to commercially available a -y machines, 4:18652 (RFP- 
2836/3533/78/3) 
Wind power for farms, homes, and small industry, 4:18648 (RFP- 
2841/1270/78/4) 
WINDOWS/ANTIREFLECTION COATINGS 
Anti-reflective coating for high energy optical components, 
4:19804 
WINDOWS/COATINGS 
Investigation of reflective solar control films for windows. Special 
report, 4:18376 (AD-A-056620) 
WINDOWS/SOLAR AIR HEATERS 
Solar space heaters for low-income families (Includes glossary), 
4:18482 (ILLDOE-78/09) 
WIND-POWERED PUMPS 
Wind-energy conversion device (Patent), 4:18654 
WINDSCALE ADV. GAS-COOLED REACTOR 
See WAGR REACTOR 
WOOD/ AVAILABILITY 
Canadian production potential-fuel grade methanol from Canadian 
forests, 4:18335 (CONF-7710156-) 
WOOD/GASIFICATION 
Wood gasification: an old technology with a future, 4:18255 
(CONF-7710156-) 
WOOD/HARVESTING 
Biotherm energy: production of energy from wood chips, 4:18268 
(CONF-7710156-) 
WOOD PRODUCTS INDUSTRY/ENERGY SOURCES 
Forest fuels, USA, 4:18267 (CONF-7710156-) 


X-RAY LASERS/DESIGN 


WOOD WASTES/AVAILABILITY 
Predicting logging residues for the southeast, 4:18342 
WOOD WASTES/COMBUSTION 
Biotherm energy: production of energy from wood chips, 4:18268 
(CONF-7710156-) 
Forest fuels, USA, 4:18267 (CONF-7710156-) 
WOOD WASTES/COMBUSTION PROPERTIES 
Combustion characteristics of Ponderosa Pine bark. Technical 
progress report No. 7, September 16, 1977-September 15, 1978, 
4:18270 (DOE/ET/90476-11) 
WOOD WASTES/ENERGY RECOVERY 
Energies from the field: USA, 4:18331 gills caue 
WOOD WASTES/WASTE PROCESSIN' 
Charcoal production and utilization of eit shells and trunk in 
the Philippines, 4:19658 
WOOD WASTES/WASTE PRODUCT UTILIZATION 
Charcoal production and utilization of coconut shells and trunk in 
the Philippines, 4:19658 
WORKERS 
See PERSONNEL 
WOUNDS/HEALING 
Sutureless anastomoses in surgery of the gastrointestinal tract with 
and without steady magnetic field (experimental investigation), 
4:20420 (JPRS-72169) 
WWER TYPE REACTORS 
See also KOLA-1 REACTOR 
KOLA-2 REACTOR 
WWER TYPE REACTORS/LOSS OF COOLANT 
Accident localization systems for ruptures of main pipelines at 
nuclear power plants with vver-440 reactors, 4:19246 
WWER TYPE REACTORS/STEAM TURBINES 
K-1000-60/3000 type close-coupled steam turbine made by the 
"leningrad metal works” turbine engineering association, 
4:18869 
WYOMING/COAL INDUSTRY 
Coal development in the Northern Great Plains: the impact of 
revenues of state and local governments. Agricultural economic 
report (final), 4:17851 (PB-280122) 


X 


2X DEVICES/IMPURITIES 
Evidence for neutral beam injected oxygen impurities in 2XIIB, 
4:20946 (UCID-17933) 
2X DEVICES/MAGNETIC FIELD REVERSAL 
Section I. Confinement systems, 4:20999 (UCRL-50002-77) 
2X DEVICES/NEUTRAL ATOM BEAM INJECTION 
Evidence for neutral beam injected oxygen impurities in 2XIIB, 
4:20946 (UCID-17933) 
Section I. Confinement systems, 4:20999 (UCRL-50002-77) 
XENON/CHEMICAL REACTIONS 
Xe complexes with Pt, Pd fluorides; Chlorine-2 oxidation by 
transition metal hexafluorides, 4:19893 (LBL-8088) 
XENON/PION MINUS REACTIONS 
Cross section for production of cumulative A° hyperons, 4:20730 
XENON 117/ENERGY LEVELS 
Nuclear data sheets for A= 117, 4:20841 
XENON 117/ENERGY-LEVEL TRANSITIONS 
Nuclear data sheets for A=117, 4:20841 
XENON 143/ENERGY LEVELS 
Nuclear data sheets for A= 143, 4:20838 
XENON 143/ENERGY-LEVEL TRANSITIONS 
Nuclear data sheets for A= 143, 4:20838 
XENON FLUORIDES/CHEMICAL REACTIONS 
Xe complexes with Pt, Pd fluorides; Chlorine-2 oxidation by 
transition metal hexafluorides, 4:19893 (LBL-8088) 
XENON IONS/COLLISIONS 
— form factors and incoherent mie functions of Xe, 
g, and U jons, 4:20633 (ANL-77-65(Pt.1) 
XENON IONS/FORM FACTORS 
Atomic form factors and incoherent scattering functions of Xe, 
Hg, and U ions, 4:20633 (ANL-77-65(Pt.1)) 
XENON ISOTOPES/ISOTOPE SEPARATION 
Effect of a light inert gas admixture on the separation of xenon 
isotopes in an rf discharge, 4:19882 
XENON OSCILLATIONS 
(Effects of fission-product xenon levels on reactor operation.) 
ee of xenon oscillations of large power reactors, 
4:19031 
X-RAY LASERS/DESIGN 
Studies of techniques for generation of vacuum ultraviolet and soft 
x-ray laser radiation. Final report, 1 October 1976-30 April 
1978, 4:20019 (AD-A-055274) 





X-RAY LASERS/STIMULATED EMISSION 


X-RAY LASERS/STIMULATED EMISSION 
Use of multiple photoexcitation in an optically thick silicon- 
aluminum plasma to obtain lasing at 44 A. Interim report, 
4:20031 (AD-A-056358) 
X-RAY SOURCES/RESEARCH PROGRAMS 
Laser-plasma weapons-effects-simulation progress report, 4:20045 
(SAND-78-0920) 
X-RAY SPECTROMETERS/FEASIBILITY STUDIES 
Hard x-ray imaging facility for space shuttle: A scientificq and 
conceptual engineering study, 4:20228 (N-78-22016) 


Y 


YANG-MILLS THEORY/POINT CHARGE 
Interaction of classical Yang-Mills charges and the problem of 
quark confinement, 4:20802 
YANKEE ROWE REACTOR 
See ROWE YANKEE REACTOR 
YANKEE VERMONT REACTOR 
See VERMONT YANKEE REACTOR 
YEASTS/CHEMICAL ANALYSIS 
Covalen: structural analysis of yeast inorganic pyrophosphatase, 
4:20379 
YELLOWSTONE NATIONAL PARK/GEOCHEMICAL 
SURVEYS 
Phosphorus in hydrothermal waters of Yellowstone National 
Park, Wyoming, 4:18563 
YELLOWSTONE NATIONAL PARK/HEAT FLOW 
Conductive heat flows in research drill holes in thermal areas of 
Yellowstone National Park, Wyoming, 4:18560 
YELLOWSTONE NATIONAL PARK/WASTE WATER 
Ircn in water near wastewater lagoons in Yellowstone National 
Park, Wyoming, 4:18640 
YTTERBIUM/ACTIVATION ANALYSIS 
Rare-carth elements in some coal basins of Bulgaria, 4:17759 
YTTERBIUM/CHEMICAL ANALYSIS 
Levels of chemical contaminants in nonoccupationally exposed 
U.S. residents, 4:19820 (ORNL/EIS-142) 
YTTERBIUM/ENERGY LEVELS 
Atomic energy levels - the rare earth elements. (the spectra of 
lanthanum, cerium, praseodymium, neodymium, promethium, 
samarium, europium, gadolinium, terbium, dysprosium, 
holmium, erbium, thulium, ytterbium, and lutetium) (66 atoms 
and ions), 4:20646 (PB-282067) 
YTTERBIUM/HEALTH HAZARDS 
Levels of chemical contaminants in nonoccupationally exposed 
U.S. residents, 4:19820 (ORNL/EIS-142) 
YTTERBIUM COMPLEXES/SYNTHESIS 
Synthesis and thermal decomposition of homoleptic tert-butyl 
lanthanide complexes, 4:19902 
YTTRIUM/ADSORPTION 
Laboratory measurements of radionuclide distribution between 
selected ground water and geologic media, 4:20343 (PNL-SA- 
6957) 
YTTRIUM 88/SOIL CHEMISTRY 
Interactions of transuranic wastes with soils, 4:20352 
YTTRIUM OXIDES/CHEMICAL REACTIONS 
Nonoxide ceramic interactions with uranium or carbon (Reaction 
of BN, TiN, HfC, CeS, or Ce2S3 with U, C, BeO, W, or Y203), 
4:19896 (Y-2130) 
YTTRIUM OXIDES/OPTICAL PROPERTIES 
Final report. June 15, 1975-December 31, 1976, Part I (Optical 
properties of low-loss laser windows), 4:19812 (AD-A-056955) 
YTTRIUM PHOSPHATES/ENERGY TRANSFER 
Multistep energy migration and radiationless relaxation processes 
in phosphor and laser crystals. Technical report, 4:19836 (AD- 
A-055231) 
YUGOSLAVIA/GEOTHERMAL ENERGY 
Geothermal energy of oil reservoir aquifers, 4:18624 
YUKAWA NONLOCAL THEORY/RENORMALIZATION 
Renormalization of four-fermion theories in a mean-field 
expansion, 4:20799 


ZEA MAYS 
See MAIZE 
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ZEOLITES/SORPTIVE PROPERTIES 
Dry method for recycling iodine-loaded silver zeolite (Patent), 
4:18135 
ZERO POWER REACTORS 
See also BFS REACTOR 
CFRMF REACTOR 
PARKA REACTOR 
PURNIMA REACTOR 
RENSSELAER CRITICAL FACILITY 
ZPPR REACTOR 
ZPR-6 REACTOR 
ZERO POWER REACTORS/CRITICALITY 

Design criteria for the 218-group criticality safety reference 
library, 4:20876 (ORNL/RSIC-41) 

ZERO POWER REACTORS/RECOMMENDATIONS 

Design Guide for Category I reactors critical facilities, 4:19139 
(BNL-50831-1) 

ZERO POWER REACTORS/SAFEGUARDS 

Concepts for inventory verification in critical facilities, 4:18186 
(LA-7315) 

ZINC/ACTIVATION ANALYSIS 

Biogeochemical distribution of rare earths and other trace 

elements in plants and soils, 4:20329 (BNWL-SA-6078) 
ZINC/BIOGEOCHEMISTRY 

Biogeochemical distribution of rare earths and other trace 

elements in plants and soils, 4:20329 (BNWL-SA-6078) 
ZINC/CHEMICAL ANALYSIS 

Levels of chemical contaminants in nonoccupationally exposed 

US. residents, 4:19820 (ORNL/EIS-142) 
ZINC/HEALTH HAZARDS 

Levels of chemical contaminants in nonoccupationally exposed 

U.S. residents, 4:19820 (ORNL/EIS-142) 
ZINC/ROOT ABSORPTION 

Biogeochemical distribution of rare earths and other trace 

elements in plants and soils, 4:20329 (BNWL-SA-6078) 
ZINC/TOXICITY 

Effects of temperature on aquatic organism sensitivity to selected 

chemicals, 4:20476 (PB-279763) 
ZINC/WASTE PRODUCT UTILIZATION 
Recovery, reuse, and reduction of zinc metal waste in zinc rich 
inorganic primers. Progress report, 4:19649 (PB-280142) 
ZINC 67/E2-TRANSITIONS 
Lifetimes of excited states of ®’ Zn, 4:20836 
ZINC 67/M1-TRANSITIONS 
Lifetimes of excited states of ®’ Zn, 4:20836 
ZINC ALLOYS/LATTICE PARAMETERS 

Direct observations of plane matching by lattice imaging electron 

microscopy, 4:19725 
ZINC ARSENIDES/DEPOSITION 

Study of II-IV-V2 chalcopyrite semiconductors for solar cell 
applications. Quarterly report No. 4, July 1, 1977-September 30, 
1977, 4:18309 (DST-2458-4) 

Study of II-IV-V2 chalcopyrite semiconductors for solar cell 
applications. Quarterly report No. 3, April 1, 1977-June 30, 1977 
(ZnSiAsz), 4:18308 (DST-2458-3) 

ZINC HALIDE PROCESS/PILOT PLANTS 

Coal liquefaction. Quarterly report, October-December 1977, 
4:17686 (DOE/ET-0026/4) 

ZINC PHOSPHIDES/CRYSTAL GROWTH 

Improved semiconductors for photovoltaic solar cells. Quarterly 
report No. 3, January 1, 1977-March 31, 1977, 4:18318 (TID- 
28710) 

Improved semiconductors for photovoltaic solar cells. Quarterly 
report No. 3, January 1, 1977-March 31, 1977, 4:18310 (DST- 
2460-3) 

Improved semiconductors for photovoltaic cells. Quarterly report 
No. 4, April 1, 1977-June 30, 1977, 4:18311 (DST-2460-4) 

Synthesis of monoclinic zinc diphosphide single crystals, 4:19827 
(LBL-7661) 

ZINC PHOSPHIDES/ELECTRICAL PROPERTIES 

Improved semiconductors for photovoltaic solar cells. Quarterly 
report No. 3, January 1, 1977-March 31, 1977, 4:18318 (TID- 
28710) 

Improved semiconductors for photovoltaic solar cells. Quarterly 
report No. 3, January 1, 1977-March 31, 1977, 4:18310 (DST- 
2460-3) 

ZINC PHOSPHIDES/OPTICAL PROPERTIES 

Improved semiconductors for photovoltaic solar cells. Quarterly 
report No. 3, January 1, 1977-March 31, 1977, 4:18318 (TID- 
28710) 

Improved semiconductors for photovoltaic solar cells. Quarterly 
report No. 3, January 1, 1977-March 31, 1977, 4:18310 (DST- 
2460-3) 

Improved semiconductors for photovoltaic cells. Quarterly report 
No. 4, April 1, 1977-June 30, 1977, 4:18311 (DST-2460-4) 
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ZINC PHOSPHIDES/SYNTHESIS 
Synthesis of monoclinic zinc diphosphide single crystals, 4:19827 
(LBL-7661) 
ZINC PHOSPHIDES/VAPOR PLATING 
Improved semiconductors for photovoltaic solar cells. Quarterly 
report No. 3, January 1, 1977-March 31, 1977, 4:18318 (TID- 
28710) 
ZIRCALOY 2/CRACKING 
Susceptability of zirconium alloys to delayed hydrogen cracking, 
4:19756 
ZIRCALOY 2/FABRICATION 
Fabrication of zirconium alloys into components for nuclear 
reactors, 4:19727 
ZIRCALOY 2/MECHANICAL PROPERTIES 
Light-water-reactor safety research program. Quarterly progress 
report, April-June 1978, 4:19224 (NUREG/CR-0423) 
Matpro-version 10: a handbook of materials properties for use in 
the analysis of light water reactor fuel rod behavior, 4:18808 
(TREE-NUREG-1180) 
ZIRCALOY 2/OXIDATION 
Light-water-reactor safety research program. Quarterly progress 
report, April-June 1978, 4:19224 (NUREG/CR-0423) 
ZIRCALOY 2/PHYSICAL RADIATION EFFECTS 
Effect of stress on radiation damage in neutron irradiated 
zirconium alloys, 4:19798 
ZIRCALOY 4/FABRICATION 
Fabrication of zirconium alloys into components for nuclear 
reactors, 4:19727 
ZIRCALOY 4/MECHANICAL PROPERTIES 
Influence of oxide fuel and fission products on the mechanical 
properties of Zry cladding tubes under accident conditions, 
4:19210 (KFK-2500) 
Light-water-reactor safety research program. Quarterly progress 
report, April-June 1978, 4:19224 (NUREG/CR-0423) 
Matpro-version 10: a handbook of materials properties for use in 
the analysis of light water reactor fuel rod behavior, 4:18808 
(TREE-NUREG-1180) 
Mechanical behavior of Zircaloy-4 cladding material, 4:19091 
(KFK-2500) 
ZIRCALOY 4/OXIDATION 
High temperature steam oxidation of zircaloy 4 cladding tubes, 
4:19211 (KFK-2500) 
Light-water-reactor safety research program. Quarterly progress 
report, April-June 1978, 4:19224 (NUREG/CR-0423) 
ZIRCONATES/CRYSTAL-PHASE TRANSFORMATIONS 
Photoferroelectric image storage in antiferroelectric phase PLZT 
ceramics, 4:19813 (SAND-78-1034C) 
ZIRCONATES/PHOTOCONDUCTIVITY 
Photoferroelectric image storage in antiferroelectric phase PLZT 
ceramics, 4:19813 (SAND-78-1034C) 
ZIRCONIUM/CORROSION 
Corrosion of thorium in molten sodium and potassium chlorides 
and an equimolar mixture of them, 4:19778 
ZIRCONIUM/SORPTION 
Sorption of long-lived radionuclides in clay and rock. Part 2, 
4:18159 (KBS-TR-98) 
ZIRCONIUM 90 TARGET/KRYPTON 86 REACTIONS 
Evaporation residue products from reactions with **Kr, 4:20837 
ZIRCONIUM 90 TARGET/PROTON REACTIONS 
Uncertainties in neutron densities determined from analysis of 0.8 
GeV polarized proton scattering from nuclei, 4:20833 
ZIRCONIUM 95/RADIATION MONITORING 
Fruit and vegetabie radioactivity survey follow-on, Nevada Test 
Site environs, 4:20349 (EMSL-LV-0539-19) 
ZIRCONIUM 96 TARGET/ALPHA REACTIONS 
Magnetic moment of the first excited state of ®*Mo, 4:20842 
ZIRCONIUM ALLOYS/CASTING 
Remote alloying and casting of U-Pu-Zr metal fuel, 4:19722 
ZIRCONIUM ALLOYS/CRACKING 
Susceptability of zirconium alloys to delayed hydrogen cracking, 
4:19756 
ZIRCONIUM ALLOYS/FABRICATION 
Fabrication of zirconium alloys into components for nuclear 
reactors, 4:19727 
ZIRCONIUM ALLOYS/PHASE DIAGRAMS 
High temperature phase diagrams for zirconium-molybdenum and 
hafnium-molybdenum, 4:19737 
ZIRCONIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Effect of stress on radiation damage in neutron irradiated 
zirconium alloys, 4:19798 
ZIRCONIUM HYDROXIDES/PRECIPITATION 
Electrometric titrations of zirconium and hafnium solutions, 
4:19878 (AD-495805) 
ZIRCONIUM MODERATED REACTORS 
See HYDRIDE MODERATED REACTORS 


255S ZPR-6 REACTOR/REACTOR SAFETY FUSES 


ZIRCONIUM OXIDES/CRYSTAL-PHASE 
TRANSFORMATIONS 
Nitride-stabilized cubic zirconia, 4:19809 
ZIRCONIUM OXIDES/FRACTURE PROPERTIES 
Nitride-stabilized cubic zirconia, 4:19809 
ZIRCONIUM OXIDES/PHYSICAL RADIATION EFFECTS 
Differential thermal analysis of some irradiated materials (UO2; 
ZrO2-UO2), 4:18079 
ZPPR REACTOR/REACTOR KINETICS 
Pin zone reaction rates in the ZPPR-7 heterogeneous core 
experiments, 4:19151 
ZPR-6 REACTOR/REACTOR SAFETY FUSES 
New reactor safety circuit for low-power-level operation, 4:19114 
(CONF-78 1033-12) 
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Princeton Univ., NJ (USA). Dept. of 
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